ENTERPRISE SOA
DEVELOPMENT HANDBOOK

END-TO-END GUIDE FOR ENTERPRISE
SOA DEVELOPMENT w

Enterprise SOA is a widely used term and a lot of questions appear to be unanswered when it comes to
development in such an environment. This document tackles open questions and provides guidance for
development.

The Enterprise SOA Development Handbook describes the end-to-end development process in an
enterprise SOA environment. On an intermediate level — not as detailed as documentation but from a
technical view - the crucial aspects are tackled.

The structure is derived from the enterprise SOA development lifecycle: First of all, guidance regarding the
required system landscape is provided. The actual development process starts with the creation of new
processes. After having learned how to complete the set of required services for the processes in the
service provisioning chapter, the reader learns how to consume these services. The enterprise service bus
chapter completes the cycle. However, the structure of the document allows diving into single aspects
without having to read all the other information.

Based on customer and SAP best practices, SAP NetWeaver Product Management has put together the
most important enterprise SOA paradigms into one comprehensive handbook.
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What is enterprise SOA?

In general, service oriented architectures (SOA) is an architectural pattern which requires all exposed functionality to
be published as services in a platform-independent manner. These services can be consumed by other applications.
To successfully utilize SOA on an enterprise level, you need to consider several additional aspects. All interfaces
need to be clearly defined and stable and to make use of global (at least landscape-wide) data types. Both points
ensure loose coupling and reliability for service consumers and avoid superfluous transformations caused by
technically different, while semantically identical information. To establish additional reliability, all services must follow
clearly defined communication and behavioral patterns — Clients need to know whether services are synchronous
or asynchronous, whether they return an answer, how they handle exceptions, which security policy they use etc.
Additionally, the underlying business model (interaction between business objects) needs to be transparent to
establish common ground in terms of relationships between business objects which play a role when calling services.
Figure 1 depicts the differences between “plain SOA” and enterprise service oriented architectures.
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Figure 1: Enterprise SOA

Enterprise Services

SAP delivers enterprise services to expose its proven business functionality adhering to the requirements described
above. While based on web service standards to be consumable by every web service client, they also incorporate the
non-technical aspects: Simple data types are based on the UN/CEFACT standard CCTS, more complex types are
defined in close cooperation with industry experts so that a date, a customer number or an order have the same format
in all enterprise services. Additionally, each enterprise service follows one of a few clearly defined communication
patterns (e.g. query-response, request-confirmation, etc.) which is also indicated by the service’s name to make it
clear.

Enterprise Services Repository and Services Registry

The final step to take SOA to the enterprise level is to establish a central means to hold your service definitions on both
business and technical levels and to store all service endpoints. Thus every potential consumer has access to the
interface definitions and descriptions about which relationships a service has to other services and business objects.
Additionally, it enables clients to find a valid endpoint to use a service during runtime.
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Composite Applications

Composite applications are built with the services in an SOA landscape. This comprises both SAP’s enterprise services
and other services. In general they allow the implementation of business processes on top of available services. They
usually include their own (programmed) business logic and in many cases additional code for adapting the existing
services to application-specific requirements. Composite applications benefit from the reuse of existing assets and
process flexibility. On the one hand this means that you can easily replace, remove, or rearrange steps in your
process, on the other hand it enables you to implement new collaborative scenarios quickly.

Security Aspects

Security infrastructures for access and identity management step in to consolidate the user and trusted system
domains and address compliance requirements in loosely coupled SOA landscapes. In these heterogeneous setups,
security policies, user identity propagation and support for according security standards is very important. For
consolidating user identity information, all involved system components must be enabled for user provisioning via a
shared user store or an identity management solution such as SAP NetWeaver Identity Management.

For specific information on the business benefits of enterprise SOA, please refer to Enterprise SOA in a Nutshell*, for
more general information please refer to https://www.sdn.sap.com/irj/sdn/enterprisesoa.

What is SAP's methodology for enterprise SOA development?

For enterprise SOA you need to consider more aspects than simply exposing functionality as services and accessing
these from other places in your landscape (refer to What is enterprise SOA?). SAP recommends a certain methodology
for developing in an enterprise SOA environment which strongly supports the additional aspects of enterprise SOA.
The following paragraph provides details on Figure 2:

To benefit as much as possible from enterprise SOA, you should first clearly define your business requirements. This
includes specifying the actual process you want to build; the required services and user interfaces; as well as the
required security protection for the SOA environment. It helps to ensure that your business issues are the driver for
changes in your IT. Once this definition is complete, you need to check your requirements against the existing services
to identify missing services. The following steps describe how to fill these gaps.

Providing new services can be separated into three different phases. You start with modeling your services to clearly
define the business context and business semantics of the services. This includes pointing out relationships between
the involved services, defining communication patterns (synchronous vs. asynchronous etc.), etc.

Next, you need to derive the exact definitions of the services from the models you created before. Based on the
business semantics you now need to define the service signatures. When doing this you should reuse the globally
aligned data types in your landscape.

Once your definitions are complete, you need to implement the appropriate functionality. SAP provides
implementation rules and guidelines in the training course SOA 300 — Enterprise SOA Design and Governance. This
covers the technical side of providing a new service.

To adhere to the enterprise SOA principles, some additional information is required. The next step — Discovery &
Description — includes adding documentation for your services and publishing them to a central location in your
landscape: the services registry.

Utilizing the registry, consuming applications can find the newly published services and use them to fulfill the initially
defined business requirements.

! Enterprise SOA in a Nutshell: https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/c019bf26-8bb8-2910-4f8f-
e9bd55eda650
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Figure 2: Enterprise SOA Development Lifecycle

Which tools and capabilities support which application layer?

Enterprise SOA applications cover several layers (compare Figure 3). Service-enabled applications contain required
functionality. The provisioning layer provides abstraction from the actual backend systems by providing a consistent
set of services. In addition, it can store business objects and offer business logic, both of which are not available in the
backend systems. SOA middleware supports service-enabling legacy systems, handling system-centric processes,
etc. — refer to Enterprise Service Bus for details. In the consumption layer services are utilized to create user
interfaces and processes. The user interfaces layer offers several possibilities to implement user interaction based on
available services.

SAP offers several tools and capabilities to cover the different layers.

SAP NetWeaver Developer Studio

The SAP NetWeaver Developer Studio (NWDS) comprises development tools for Java and composition. You can
create additional business objects and business logic (Java EE, Composite Application Framework), expose and
consume web services, and create user interfaces (Web Dynpro, SAP Interactive Forms by Adobe).?

ABAP Workbench
The ABAP Workbench is SAP’s proven tool for ABAP development. Besides creating additional business logic, you
can expose and consume web services and build user interfaces with Web Dynpro.

SAP NetWeaver Visual Composer
Visual Composer (VC) is a browser-based modeling tool for user interfaces.® Refer to What is special about creating
user interfaces with SAP NetWeaver Visual Composer? for details.

Enterprise Service Builder

The Enterprise Service Builder is used to work on artifacts stored in the Enterprise Services Repository. As well as
handling process integration tasks (refer to Enterprise Service Bus for details), you can work on all enterprise SOA
artifacts such as process components, process component interaction models, global data types, interfaces, message
types, services, etc.

% From SAP NetWeaver 7.1.1 on you will be able to use SAP NetWeaver BPM for process modeling and the Rules Composer to
model rules.
% with SAP NetWeaver 7.1.1 VC will be integrated into the SAP NetWeaver Developer Studio.
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Figure 3: Enterprise SOA Technology

Services Registry
The services registry stores the endpoints of all processes in your landscape and thus works like the “yellow pages” of
your services.

Guided Procedures Framework

The Guided Procedures Framework consists of several browser-based components such as GP Design Time, GP
Runtime Workcenter, and GP Administration. With these tools you can design, implement, and configure processes
based on Guided Procedures; you can access instances of these processes and you can administer and monitor them.

Exactly which tools you will need will of course depend on your useage. Throughout the following chapters you will
learn in detail which tools are required for which task. Refer to Lifecycle Management for details on how to integrate the
required tools with your landscape.

What skills do | need for an enterprise SOA development project?

Due to the variety of tasks to be executed in enterprise SOA development projects, there are various roles. Business
process experts have strong business knowledge and establish the connection between business and IT by delivering
requirements. Application experts know the functional domains and the existing services in their areas. Security and
compliance experts define the boundaries of security policy domains for user identities, access control to SOA
resources and regulatory compliance. Technical architects convert business and application expertise into a concrete
architecture. Technical experts take care of process integration, and people and information integration and
provide the required landscape and technology. Composition experts implement the actual business process, while
programmers provide missing functionalities.
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You may cluster these roles into the following three groups, but you should keep in mind that some roles cover aspects
of more than one group:

= Business and application experts
= Technical experts

= Development experts

If you divide the overall development process into different phases (refer to What is SAP's methodology for enterprise
SOA development?; development refers to both service implementation and service consumption) it is clear that expert
involvement varies from phase to phase — for example, a Java developer will usually not participate in discussions
about the requirements while a business process expert does not support the actual development. Figure 4 depicts the
relationships between the groups and roles and provides hints on which role is involved in which phase.
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Figure 4: Development Roles

Who should read this document?

This document provides an end-to-end view of the enterprise SOA development story on a rather technical level.
Accordingly, it focuses mainly on developers and architects who want to learn how certain parts of the development
process fit into the big picture. “Developer” in the SOA sense becomes a broader role since developing an SOA
application includes more aspects than plain programming, such as implementing a process.

However, the guidance provided may also be valuable for architects who need to figure out how to structure an
enterprise SOA application.

Who should read which chapter?

The proposed development lifecycle starts with defining business requirements and processes to be realized. While the
structure of this document follows this paradigm, you can nevertheless jump directly to specific chapters.
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Lifecycle Management

This section describes the initial setup of your landscape, both in terms of design time and in terms of runtime.
Additionally, it provides guidance on what to consider if you want to ship your application. This section is interesting for
system and security administrators as well as for developers who need to ensure proper transportation and
productization.

Process Composition

This chapter explains what you need to consider when defining new processes and describes how to model these
processes with SAP’s tools. Accordingly, it contains some information for business process experts, while mainly
targeting composition experts.

Service Provisioning

In this chapter you may learn how to come up with new services. It will explain what to consider in terms of modeling
your services, providing the according implementations in several back end systems, and publishing existing services
to your registry. This information is relevant for developers as well as security and compliance experts.

Service Consumption
This section explains with which different clients (including user interfaces) you are able to consume services and how
you should access these services. Developers, user interface and security experts should read this.

Enterprise Service Bus
This chapter contains essential information about what to consider during the setup of ESB scenarios.
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What landscape do | need for enterprise SOA development?

As a result of its nature, there are a great variety of landscape setups for enterprise SOA development. When planning
the development landscape, you have to take the following factors into account:

Provisioning vs. consuming enterprise services: As you will learn in later sections, provisioning and consuming
enterprise services require building blocks that are quite different but not entirely different from the enterprise SOA.

ABAP vs. Java: Different development facilities are involved depending on the programming language used.

Standard vs. custom development: Standard applications are intended to be deployed at the customers’ site, while
custom developments have the main scope of enhancing the standard products to meet end users’ individual
requirements. This has an implication on the transport landscape.

Size of the development: Team size, number of development objects and many other factors have implications on
the setups of the development infrastructures.

Security of the development and production landscape

Depending on these factors, an enterprise SOA development landscape consisting of different build blocks can be set
up. We can divide the building blocks roughly into the following categories:

Essential building blocks: Building blocks of this category are characteristic to an enterprise SOA landscape.

Subsidiary building blocks: Building blocks of this category are optional depending on individual requirements.
They provide valuable support in an enterprise SOA development or productive landscape respectively.

Cross-scenario building blocks: Building blocks belonging to this category are not only mandatory in an enterprise
SOA development landscape, but also in other scenarios.

Essential building blocks

SAP NetWeaver Composition Environment (SAP NetWeaver CE)

CE mainly makes up the enterprise SOA service consumption layer. A variety of different functional components can
be added to the basis of the Application Server Java (AS Java). An SAP NetWeaver Developer Studio is also included
for Java application development.

For developments, you have to install an appropriate number of central AS Java as test systems for the development
and quality assurance. The Developer Studio must be installed on each developer machine. You can install the AS
Java in development mode along with the Developer Studio on each developer machine, if there is sufficient computing
power available on the developer machines so that developers can test their own coding separately and avoid mutual
dependency of changes from different sources.

In a productive landscape, the productive edition of the AS Java for various 64-bit Operating System versions must be
installed*. Compared to the development edition, the productive edition of AS Java is optimized for better performance,
availability and security in productive usage. There is no difference between the development and productive editions
in terms of functionalities.

* For information of all supported platforms, refer to the Product Availabilty Matrix for SAP NetWeaver CE 7.1 at
http://service.sap.com/pam.
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SAP NetWeaver Process Integration (PI)

SAP NetWeaver Process Integration (SAP NW PI) offers among others the functionality of the Enterprise Service Bus
(ESB) which facilitates service-enabling of legacy systems, ccBPM, asynchronous service invocation and service
orchestration. Refer to the chapter Enterprise Service Bus for details.

Enterprise Services Repository (ESR)

The Enterprise Services Repository is the place where the service provisioning process starts. This means that at least
one ESR instance is required in the development landscape for service provider developments which include new
developments and service enhancements. Further instances of ESR are advisable in large development landscapes in
terms of distributing workload and isolating development projects from one another. These ESR instances can be
organized in a transport landscape if necessary. It is generally sufficient, however, to keep one single ESR instance for
the entire development landscape, for the sake of low TCO.

An ESR instance is only optional for the service consumer developments. It plays no substantial role in a production
landscape, regardless of service provider or consumer.

There are two installation options for ESR. ESR is an essential building block in SAP NetWeaver Process Integration,
whose usage in enterprise SOA will be discussed later. If you run an SAP NetWeaver Process Integration (SAP NW
PI1) server in the landscape, the built-in ESR should be used. The other option is to install an ESR instance on top of a
CE system in scenarios where no Pl is in use. Note that the CE version of ESR is not intended for Pl usage. Itis only a
stand-in option for ESR within PI.

Services Registry (SR)

The Services Registry serves as the directory for all services available in a system landscape. Service providers
publish their services to the SR once the services are deployed and ready for use. Service consumer applications
retrieve the service definitions from the SR and construct the client coding accordingly.

SAP recommends that you run SR in the same system as the ESR instance. As for ESR, it is sufficient and advisable
to run a single SR in the entire landscape.

Subsidiary building blocks

Development infrastructure

For better coordination of team development, a development infrastructure is advisable. SAP NetWeaver Development
Infrastructure 7.0 and 7.1 (NWDI) supports Java enterprise SOA application development fully. Not only IDE-based
developments such as JavaEE, CAF applications, but also server-based application developments such as Visual
Composer applications can benefit from the advantages of NWDI.

Nevertheless, you can continue using your existing development infrastructure for developments of SAP-style
enterprise SOA applications.

Back end systems

Back end systems play the role of providers for enterprise services. They can be an SAP system or any other non-SAP
systems as long as they are service-enabled. Although service provider systems, the back end systems are
theoretically dispensable for developments of pure service consumer applications. It is reasonable to maintain such
back end systems of relevant products and releases for test purposes. For service provisioning, back end systems are
obviously indispensable.

Enterprise Portal

In most cases it makes sense to run composite applications in an enterprise portal system. Since the CE Application
Server Java comes with an enterprise portal runtime by default, there is no need to maintain an extra enterprise portal
system in the development landscape.
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Cross-scenario building blocks

SAP Solution Manager

The SAP Solution Manager integrates and extends a comprehensive tool set needed to efficiently implement,
administer, and operate all your SAP solutions in the landscape. Since it is a central system, you need only one
Solution Manager system in your landscape. If you do not already operate one, you should set up one along with your
enterprise SOA landscape.

System Landscape Directory (SLD)

SLD serves as the central provider of system landscape-related information for many SAP application scenarios. In an
enterprise SOA development landscape, ESR retrieves information about software products and components from the
SLD. Thus, if you do not already maintain an SLD in your landscape, you have to activate one along with the ESR.

All building blocks mentioned above are functional blocks. It is not necessary to run each of them in a separate system.
Depending on computing resources available, you can flexibly combine many functional blocks in a single system.

The following table lists all aforementioned building blocks with their suitable versions:

ESR SAP NetWeaver 7.1 / SAP NetWeaver CE 7.1/7.1.1
SR SAP NetWeaver 7.1 / SAP NetWeaver CE 7.1/7.1.1
CE SAP NetWeaver CE 7.1/7.1.1

NWDI SAP NetWeaver 7.0 SPS13

EP SAP NetWeaver 7.0/7.1 / SAP NetWeaver CE 7.1/7.1.1
ESB SAP NetWeaver P 7.1

Solution Manager SAP Solution Manager 7.0 (formerly: 4.0)

SLD SAP NetWeaver 04/7.0/7.1

Backend systems All Web service-enabled application systems

With regard to back end systems, you have to take into account that not all new service interface features provided by
ESR 7.1 are necessarily supported by ABAP application systems base on SAP NetWeaver releases lower than 7.0
SPS14.

If you want to test-drive enterprise SOA without touching your productive landscape, SAP has two options for you: The
ES Workplace and the Discovery System. Refer to Where can | discover enterprise services in general? for details.

How does the enterprise SOA application landscape fit into my existing system landscape?

A composite application such as enterprise service consumer combines existing enterprise services from different back
end systems with comprehensive processes according to specific business semantics. The SAP NetWeaver
Composition Environment is dedicated to hosting composite applications. In this regard, a composite application
running on CE invokes the services from a different back end system remotely. The back end systems remain stable if
the provided enterprise services are of the appropriate versions as required in the composite applications.

An additional aspect of running composite applications is how to render the applications to the users’ working
environment. The most appropriate approach is to integrate the applications into an enterprise portal. The CE system
comes with an Enterprise Portal runtime by default. You should use this portal runtime to integrate the composite
applications running on the same CE system. If you already have an active portal system in your landscape which
serves as your central portal system, you can easily integrate the content of the CE portal using the Federated Portal
Network concept (FPN). In this way, you retain a certain isolation level for the CE system and thus the composite
applications, so that you can update your CE system independently of the remainder of the system IandscapeS.

® CE and Federated Portal Network: https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/fObabeb8-6d90-2a10-afas-
f595e9acc80d

©SAP AG 2008 w



https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/f0babeb8-6d90-2a10-afa8-f595e9acc80d
https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/f0babeb8-6d90-2a10-afa8-f595e9acc80d

14

At the other end of any composite application, enterprise service providers, that is the back end systems, are involved.
Abiding by enterprise SOA’s key ideas of flexibility and independency, composite applications run on top of existing
enterprise services that are provided by the back end applications in the system landscape. An essential characteristic
of composite applications is that they have their own lifecycle. From this point of view, composite applications, along
with the underlying CE system and other building blocks, can be arbitrarily added into an existing enterprise application
landscape, provided the back end systems involved are already service-enabled. The existing applications and
scenarios remain entirely unaffected while the additional composite applications are being installed and configured.
Likewise, composite applications can be maintained independently of the back end systems.

It is possible however, that involved back end systems have to be updated. Sometimes composite applications come
with additional enterprise services to be applied in the back end systems as a supplement to the existing ones. In this
case, the relevant back end systems must be updated in the course of the setup in order to make the composites work.

Besides, as mentioned previously, some composite applications may require an Enterprise Service Bus instance (ESB)
which is delivered with SAP NetWeaver Process Integration (SAP NW PI). If you are not already running a Pl system in
your landscape which can be shared by the newly installed composite applications, you will have to install a Pl system
as ESB in the enterprise SOA landscape.

What development infrastructure do | need?

We discussed some aspects of this question with the previous landscape question. Here let us focus on the
development infrastructure.

For ABAP development, regardless of service provisioning of service consuming, the development infrastructure is
simply the well-proven ABAP Workbench. To properly separate software development, test and productive usage, SAP
recommends that you set up a so-called three-system-landscape for development, test and production. The three
systems are linked together via the Transport Management System (TMS) to supply the test and production systems in
sequence with new versions of software from the development system.

For Java-based development types such as Java EE, Web Dynpro, CAF, and Visual Composer applications, NWDI is
the recommended infrastructure. For Java-based developments, developers use the SAP NetWeaver Developer Studio
installed on their local machines and connect into the central NWDI. Sources can be checked out to the local working
environments and modified. Later on, new source versions can be checked in to the central NWDI from the local
machines. With the development of Visual Composer applications, things are slightly different. The development
objects, the VC models are stored and developed directly inside the VC server. If you want to use the NWDI for version
control and transport management, you have to connect the AS Java, which the VC server is running on, to the central
NWDI using the Server-side Development Infrastructure Client (SDIC)ﬁ.

If you are currently using other development infrastructures (e.g. CVS for plain Java development) and do not want
to move to SAP NWDI immediately, you can continue to use the current infrastructure in combination with SAP
NetWeaver Developer Studio (NWDS). NWDS supports the developments of all SAP technologies with component
models. A set of command-line tools come with the CE version of NWDS and replace the build and assembly
functionalities of NWDI for small-sized developments. Even though, we recommend the usage of SAP NWDI for
developments of composite applications.

® Server-side Development Infrastructure Client (SDIC):
http://help.sap.com/saphelp nwcel0/helpdata/en/46/88076cf8fc01dce10000000a1553f7/frameset.htm
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If your development involves different development object types (Java, ABAP and portal content etc.) so that the
resulting objects have to be transported in a synchronized way, you should use the enhanced Change and Transport
management system (CTS). The enhancements are available in ABAP systems of release SAP NetWeaver 7.0 SPS12
and higher. That means that if there is an ABAP system of the appropriate version available in the existing landscape,
you can configure this system as the domain controller of the transport domain. Otherwise you should install a relevant
version of an ABAP system for this purpose’.

How does NWDI support my development?

The SAP NetWeaver Development Infrastructure (NWDI) comprehensively supports the Java-related application
developments throughout the complete development cycle. It consists of three functional building blocks, nhamely the
Design Time Repository (DTR), the Component Build Service (CBS) and the Change Management Service (CMS).

DTR carries out the version control function within NWDI which is substantial for development teams with many
developers and for projects with intricate structures.

CBS provides the central build service so that source changes are re-built and redeployed immediately after they have
been checked in. In this way, developers can perform tests for their changes in the central systems without any delay.

CMS is responsible for the transport of new developments in the development landscape. This is a key feature of
NWDI. It is good practice to separate the test environments for development and quality management and the
productive system from one other. An automated transport system helps to consistently propagate appropriate versions
of development objects from the development system to the quality management system and then to the productive
system. For development of a certain scale, it makes sense to divide the whole project into multiple sub-projects.
Hence, usage relations between the sub-projects come into existence. In this case, the transport control by means of
CMS helps to move software versions between the sub-projects appropriately.

How do | create custom / partner applications?

As depicted in Figure 5, software developments in an SAP context start with maintaining the records of the software
products and the underlying software components as well as their versions to be developed in the System Landscape
Directory (SLD). The product meta-information in the SLD is required for the development lifecycle management at the
vendor’s site and for the software lifecycle management at the customer’s site.

Once the product information is maintained in the SLD, the actual application development can start. Depending on
whether service provider applications or server consumer applications are going to be developed, the proceedings
differ as follows:

Service Provider

The starting point of enterprise service implementation is the ESR. Following the outside-in approach, one first models
the interface of the service to be implemented in the ESR. Refer to the service provisioning section for more details
about service design using ESR.

Once the service interface is defined, the actual implementation in the back end can take place. According to the
service definition in ESR, service provider proxies for communication and data conversion can be generated. The
service will be deployed when the implementation is done.

To make the service entity known in the landscape, publish the service in SR so that the service can be used.

Service Consumer
On the other hand, to implement a service consumer application, retrieve the service definition from the SR in the
landscape first. According to the service definition, a proxy for the service consumer can be generated.

" Enhanced CTS/TMS functionalities:
http://help.sap.com/saphelp nw70/helpdata/EN/47/1348074a753126e10000000a1553f7/frameset.htm and
http://help.sap.com/saphelp nw70/helpdata/EN/45/ec25370fdc3481e10000000a1553f6/frameset.htm
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Figure 5: From SC definition to shipment

The application resulting from the development will be packaged for shipments to customers or deployments in
productive landscapes. We will discuss the packaging and shipping aspects later in this section.

How do | transport my application through the landscape?

Depending on what development infrastructure you are using, the transport management can be quite different.

For ABAP-based development, the traditional ABAP transport management system TMS is used. Due to the nature of
ABAP applications, there is no discussion about what transport system is to be used.

For non-ABAP development, if you choose to use a 3rd-party development infrastructure, then you have to rely on the
support provided by those tools. You have to make sure that the sources and corresponding application binaries are
always propagated in a synchronized way within the landscape.

In contrast, if NWDI is in use, NWDI will take care of the synchronized propagation of source versions and the related
binary versions.

As we have learned, enterprise SOA applications are often based on multiple technologies and involve different object
types. If you want to transport ABAP objects, Java objects and ESR contents synchronously, the use of enhanced CTS
is recommended.
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What are the Means for Delivering Customizable Application Settings?

Applications often require runtime-dependent or customer-individual parameter settings. SAP provides standard
methods for application developers to deliver application-specific parameters along with the application. In this way,
customers can easily set the parameters according to their individual runtime environment and needs. ABAP
applications should use the so-called customizing tables to define the parameters needed. For Java applications, a so-
called configuration manager framework is provided and allows the deployment of application archives containing
property files. Application developers can add a property file in the style of java.util.properties, but with many
enhancements for sophisticated parameter values, to their application. Once the application archive is deployed at
customer sites, customers can adjust the values using the SAP NetWeaver Administrator®.

For service consumers, there is another important type of parameters, the Web service destinations. They are logical
names in the coding for the concrete service endpoints in the real runtime environment. When setting up a service
consumer application, the logical names have to be filled with the addresses of the services in place. For Java
applications, you have to assign concrete phg/sical service addresses to the logical names of the Web service
destinations in the NetWeaver Administrator”. For ABAP applications, the destinations are defined using the
transaction SM59.

It is the nature of enterprise SOA applications that services from different service provider entities are combined to a
comprehensive process appropriately according to the relevant business semantics. It is advisable for service
consumer applications to use a single logical destination name for all services that are provided by the same service
provider entity. That means services that belong to the same functional block, thus also expected to be carried out in
the same system, should preferably be referenced using the same logical name. Conversely, services that could be
(but are not necessarily) hosted in different systems have to be referenced by distinct names. In this way, only a
minimum number of Web service destinations have to be manually defined when the application is being set up in a
customer’s landscape.

What is to be considered for packaging and shipping my application?

Depending on the purposes of the development, there are two ways to ship your software products. Either the software
is intended for productive usage in the same system landscape, or it is meant for delivery and deployment in systems
residing in different landscapes.

Both forms of delivery and deployment have something in common however, that all content types belonging to one
application version have to be consistently transported or packaged for delivery respectively. The same is valid for the
deployment of an application. The comprehensive set of contents must be deployed or updated.

What is to be considered regarding internationalizing / localizing my application?

Internationalization and localization of software applications have many aspects, such as multi-language support,
adaptability and extensibility of the applications. To meet the challenges of software adaptability and extensibility,
various architectural means can be considered, depending on the requirements of the individual applications.

With regard to multi-language support, SAP’s development tools for both ABAP-based and Java-based programming
models facilitate the separation of text resources from program coding by means of text pools. Program codes
reference GUI texts using symbolic names. The actual texts and their translations for different languages are stored in
the text pools. In this way, the translation processes take place independently.

8 Configuration Manager for Java applications:

http://help.sap.com/saphelp nwcel0/helpdata/en/e4/febc3d8af79633e10000000al1405a/frameset.htm
? Concretize Web service destinations for Java service consumer applications:
http://help.sap.com/saphelp nwcelO/helpdata/en/45/635dd614d73bdbel10000000a1553f7/frameset.htm
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What is to be considered to ensure a proper upgrade at customers’ sites?

As we have learned, an enterprise SOA application consists principally of multiple entities in terms of service providers
and consumers, as well as the underlying systems carrying out the service providing and consuming processes. From
a theoretical point of view, all these entities can be updated or upgraded independently, as long as the service
interfaces remain stable. Service interfaces consist of two parts, the service definitions which are fixed during the
design time and the service endpoints as they are determined by the runtime environment.

If new service component versions come with incompatible changes to the service definitions, you have to take into
account that the service consumer applications will require synchronous upgrades or adaptations in order to work
properly with the new server components.

Furthermore, hardware changes during the upgrading of server components often lead to changes in hostnames and
thus changes of service endpoints. In this case, the service consumer applications have to be reconfigured according
to the new runtime environment.

Additionally, you have to take into account whether the component upgrades change role definitions or assignment.
Such changes must be documented in order to enable the re-alignment of the authorizations in the productive
landscape.
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What is the relationship between BPM and SOA?

Business Process Management (BPM)10 as a management discipline helps business organizations standardize
and continuously optimize the operational processes that have the largest impact on achieving corporate performance
goals, e.g. cost reduction, elevated quality, enhanced business quality, as well as improved business flexibility
throughout the complete business processes lifecycle. BPM as a technology (or a software product) provides IT
organizations with a framework of tools to compose, model, deploy, execute, and monitor processes that include
human and system tasks or that span across different business applications and require a broad set of integration
capabilities.

Enterprise SOA is the evolutionary way to elevate IT systems for business network transformation with the lowest risk
to the business itself. It is the perfect basis for business model innovation and network transformation, especially in
heterogeneous IT environments.

Enterprise SOA is the architectural enabler of business network transformation, the way that both the members and the
processes in the network communicate with each other — through services. Enterprise SOA is an enabler of
Business Process Management and at the same time, BPM provides value on top of a service-enabled platform:

Business Process Transparency (Content)

Business Process Flexibility (Application Composition and Composition Tools)

Business Transformation (Methodology) with SOA as technology enabler

Support for model-driven process execution for all process dimensions (human- or system-centric).

Established supply chain procedure or an agile business practice, business or IT driven.

Standardized business content on all levels of process abstraction and for multiple personas in an organization.

Advanced process management tools from SAP Enterprise Modeling application by IDS Scheer (conceptual planning
of business, IT and information architecture) to process governance and implementation.

Support of business process analytics comprising business process monitoring (single instance).
Simulation and optimization capabilities, as well as business activity monitoring (end-to-end business process and
event driven on multiple process instances).

What processes can be modeled?

Technically, a business Process is defined as a “set of linked activities that creates value by transforming an input into
a more valuable output™. SAP differentiates the business process definition further by establishing two basic sub-
process types:

Application core processes

Composite business processes*?
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By nature, application core processes represent the core business functionality that “runs the business” operations:
from financials, controlling, and human resources to materials management, and from procurement and sales order
management to supply chain and customer relationship management. Application core processes are delivered via
SAP business applications as part of the SAP Business Suite. These processes are pre-defined, packaged and can be
customized in applications such as SAP ERP, PLM, SCM, CRM or SRM. They are exposed as reference content in the
Enterprise Services Repository (ES Repository) and SAP Solution Manager. This provides process insight and
transparency into what is covered within these business applications, bringing discoverability and design visibility.
These processes also provide an insight into how this content can be used to extend the core set of highly
standardized business operations for the reasons of process efficiency, innovation and differentiation - enabled
extensibility.

Composite business processes™ need to provide ad-hoc capabilities to enable flexibility and quick reactions in case
of business changes or critical business events in out-of-bound situations. The nature of composite business
processes is to enable business process composition on the edge of application core. They are driven by functional
business requirements and specifications and their goal is first and foremost to provide added business value, speed
and quality of exception handling, as well as delivery on the promise of innovative business ideas to improve efficiency
and reach a sustainable process improvement impact.

Where application core processes represent business process best practices, composite business processes are next
practices that can, over time, also evolve into the application core. Composite business processes are either human-
centric (collaborative) or system-centric (integration process).

SAP defines technical processes supporting system-to-system (S2S) and system-to-human (S2H) interactions as
system-centric. System-centric composite processes are implemented to define, control, and monitor complex
integration scenarios that reach beyond application systems or enterprise boundaries.

An integration process™* is an executable, cross-system process for processing messages and automating the
message flow within the context of a service orchestration. Typical patterns of integration processes (e.g., collect, split,
merge) or technical communication patterns (sync-async bridge) are delivered as templates to support efficient
implementation. The nature of integration processes is to enable message-flow automation. Therefore, human
interaction (apart from alerts caused by exception handlers and modeled compensations) unsurprisingly represents
human call-outs in the form of generic user decisions (these decide on the state of the process: yes-or-no decision
gateways) or leveraging fully implemented application workflows or tasks as (business) services via defined service
interfaces.

Today’s business requires information worker enablement with flexible business processes that span organizational
and system boundaries and involve people in distributed, heterogeneous environments. Human-centric composite
business processes focus primarily on cross-system and cross-organization type processes. Although these
processes are primarily driven by business users and business activities, they combine user activities (with User
Interfaces (UI's) or via tasks in a task list) and automated activities (either single service-enabled activities or modeled
integration processes for mediation purposes, such as automated data consolidation). They can be combined with
integration processes to trigger system-related activities.

1 General information:

Article: https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/2077085f-2aa8-2910-6496-cble0bdae6a5

Developer’s guide: http://help.sap.com/saphelp _nwmobile71/helpdata/en/45/5821c¢52d251feee10000000a1553f7/frameset.htm

! Definition of business process: http://en.wikipedia.org/wiki/Business_process

12 Composite Process: https://www.sdn.sap.com/irj/sdn/nw-bpm?rid=/webcontent/uuid/80e79a2f-ac33-2a10-f087-f3fd19e25a98
Guided Procedures:
https://www.sdn.sap.com/irj/sdn/nw-bpm?rid=/webcontent/uuid/80da34ee-9a49-2a10-3d80-db86ba4d45e0#section2

B Developing and Composing Applications:

http://help.sap.com/saphelp nwcel0/helpdata/en/45/3c65d68c604c2ce10000000al1553f6/frameset.htm

14 Integration processes: http://help.sap.com/saphelp _nw2004s/helpdata/en/14/80243b4a66ae0ce10000000a11402f/frameset.htm
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Which tools for process modeling does SAP provide?

The SAP NetWeaver technology platform provides capabilities for modeling business processes at different levels of
abstraction. Conceptual process modeling sustains a large-scale of business process analysis projects. These drive
process harmonization and standardization, aiming for a high degree of process excellence. Although this works very
well for the stable core processes of the organization, the need to integrate with individuals, business partners and
third-party systems, and above all to remain innovative, requires new agile methods for supporting the ‘translation’
of functional business requirements into technical specifications of process execution.

Different aspects of business process modeling, developed and supported by SAP, comprise the areas of Enterprise
Modeling, Business Process Composition, Process Component Architecture Modeling and business workflow. The
business process management functionality offered by SAP covers the full process lifecycle: design, automation,
execution, monitoring, analysis, and optimization.

End-to-end business processes represent seamless combinations of the different process types, as they were
described in the previous section interacting seamlessly through services and/or events. The following listing will give
you an idea of how the available SAP NetWeaver Composition Environment (SAP NetWeaver CE) tools can be used to
model each of the process types described previously:

Guided Procedures™
GP as part of the SAP NetWeaver CE focuses on human interactions and process collaboration (human — centric
composite processes).
The GP design time is a workset where a business expert can access all tools that enable process modeling.
Using GP design time, you can:

1. Create, delete, and edit the elements that build a GP process

2. Create and maintain GP process templates

3. Organize the objects into folders

GP content that you create using design time is stored in a central repository named gallery. In addition, the functions
that are available for each object are available in their own design time.

Guided Procedures (GP) makes it easy for you to model business processes in which you connect various back-end
applications and services in a single workflow. In addition, multiple contributors may be involved in completing the
process.

The ability to set up and modify such processes quickly and flexibly is a requirement imposed by a dynamic business
environment. GP responds to the needs of many employees who handle cross-functional collaborative processes on a
daily basis.

Process modeling with GP does not require specific development skills. It is targeted at business experts who are
familiar with business processes, and can use GP to model them according to specific requirements in the enterprise.

SAP NetWeaver Business Process Management (SAP NetWeaver BPM)

SAP NetWeaver BPM will be delivered as a part of SAP NetWeaver Composition Environment (SAP NetWeaver CE).
SAP NetWeaver CE will offer extended capabilities to model, connect, compile, deploy, and maintain composite
business processes. These capabilities will be split into main building blocks: Process Composer, Process Server and
Process Desk.

The Process Composer is a modeling tool that focuses on creating human interactions and process collaboration
(human-centric composite processes). It will be seamlessly integrated into SAP NetWeaver Developer Studio™ as a
separate perspective, providing process modeling capabilities based on the Business Process Modeling Notation
(BPMN). BPMN is based on the specification adopted by Object Management Group (OMG) and it allows easy and
intuitive process modeling for both business process experts and developers in one common environment.

15 Also refer to What are best practices for modeling?
'8 SAP NetWeaver Developer Studio:
http://help.sap.com/saphelp _nwcel0/helpdata/en/82/c701ea566e4f8abl1f279f5¢c1b20f71/frameset.htm
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The Process Composer will support all stages of process modeling from high-level definitions of the process down to
the enrichment for the actual development into deployment and execution. Life cycle aspects (versioning, transport,
etc.) are fully supported through SAP NetWeaver CE. Referring to BPMN, the Process Composer differentiates
activities into human and automated activities. The activities can be structured within nested processes (sub-
processes). Human activities normally trigger tasks which are executed through end users, whereas automated
activities allow the execution of web services and therefore provide full integration into SAP’s enterprise SOA enabled
business applications.

In comparison to Guided Procedures, the Process Composer facilitates easy graphical design and process
composition based on standard BPMN (Business Process Management Notation) via “drag and drop”.

SAP NetWeaver Business Rules Management (SAP NetWeaver BRM)*’
In real life “rules are everywhere” and business applications of all varieties would find it necessary to take advantage of
these capabilities. So what are rules all about?

Business rules represent the policies and guidelines that drive operational business decisions

Business rules are owned by the business, not by IT

Examples of rules
Validation Rules: Form Validation, Claim Validation
Rate Calculation Rules: Calculation of Taxes, Interest Rates, Commissions, Premiums, Bonuses, Duties, etc.
Decision Rules: Loan Eligibility, Customs Clearance, etc.
Recommendation Rules: Marketing Promotions, Medical Recommendations, Online Product Chooser, etc.
Personalization Rules: Website Personalization, Product Personalization, Relationship Personalization.
Internationalization and Localization Rules: International Products (Insurance), Custom Duties, etc.
Exceptions and Special Rules: Exceptions, Special Accounts, Special Arrangements, etc.

Optimization and Configuration Rules: Product Configuration, Deal Configuration, etc.

Rules can be ‘involved’ in a process model in multiple ways with the SAP NetWeaver BPM component.

SAP NetWeaver BRM is a set of pure Java components that provides management and execution capabilities as well
as rules modeling. Accordingly, it is not a pure process modeling environment but rather an extension to SAP
NetWeaver BPM. In the SAP NetWeaver BPM Process Composer it is possible to model rules in the context of a
business process and to model rules with the Rules Composer for consumption by composite applications:

Composite applications of all types will be able to use the business rules capability (rules services) to build and
deliver rules enabled composites. Specifically:

Composite business processes
Composite services and event composites
Composite Uls and mash-ups
Rules-enabled situational composites

O O O O

Java EE applications can use rules directly by utilizing the rules engine available as a stateless session bean

ABAP and back end applications can use rules services or rules-enabled composite services using the ABAP BRM
connector

17 Also refer to What are best practices for modeling?
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BRM will complement and accelerate BPM. By leveraging the complementary strengths of Business Process & Rules
Management, organizations can realize the greatest benefits of process efficiency and optimization.

Cross-component Business Process Management (ccBPM)18

ccBPM is delivered with SAP NetWeaver Process Integration (Sap NetWeaver Pl) and it orchestrates the message
choreography between systems and business partners using ‘status’ interactions. Workflows and processes are
modeled by different users in different project or product stages. To model cross-component processes, a process
editor is currently used. It is an integral part of the Enterprise Services Repository (ES Repository) of SAP NetWeaver
PIl. Deadlines and exceptions with respective handlers are also supported.

ccBPM thus enables the modeling of system-centric integration processes including Application-to-Application (A2A)
and Business-to-Business (B2B) interactions, legacy systems or third party system integration.

Integration process, embedded workflow, and task list layers can be seamlessly integrated to cover process
automation with human call-outs, as well as application embedded workflow automation.

SAP Business Workflow

Core application or platform processes are proven standard business practices, delivered by SAP applications.
These packaged processes are built to satisfy high demands on integration, legal compliance and processes integrity.
These are typically ‘mission-critical’ and represent an integral part of the SAP business process platform.

SAP applications (including SAP CRM, SRM and ERP) are built on SAP Business Workflow to incorporate workflow
features directly. SAP Business Workflow has been embedded into the heart of the SAP solutions. Integration with
Organizational Management and with standard SAP reporting tools allows the reuse of investments in SAP solutions
made by customers.

Which BPM process standards do SAP support?

EE & : EFMN 1o ﬂll.u_]llll'll collaboratha lllli-luuits ® Human Centric Processes
.-,i. s b Wi ebeckling Of an integrition BFMM 1.1 for composite business procssses
E - PrOCEss &% a sl process
I [ —| EF MM-to-execute
| ' | " £ Drrive further evolution (BFMK 2.0)
I&¢ P = =
g 3 B W3-HumanTask planned
'
BPEL interantion m System Centric Process
JE— il BPEL4WS 1.1
meo  as b e bigsesiar ) oot WS-BPEL 2.0 preview and implementation
HonGERdAE BEPEL4People planned

Figure 6: Business Process Standards

In order to support the portability and interoperability of business process definitions, SAP embraces, contributes to,
and implements industry standards widely adopted in our customers’ base. The selection of standards is based on their
additional value for the respective customer use cases, and includes: BPEL, BPEL4People, WS-Human Task and
BPMN (refer to Figure 6).

18 Also compare_How do | create an integration process? and
http://help.sap.com/saphelp nwpi71/helpdata/en/3c/831620a4f1044dba38b370f77835cc/frameset.htm
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BPEL

The Business Process Execution Language (BPEL) is one of the most widely adopted standards for the design and
execution of system-centric business processes. SAP has been supporting and implementing this standard since
version 1.1, ships it with Cross-component Business Process Management (ccBPM) with SAP NetWeaver Process
Integration (SAP NetWeaver PI) and will continue to do so.

WS-BPEL

BPEL has recently been promoted to Web Services Business Process Execution Language (WS-BPEL). It has gone
through a few versions as a standard and has become one of the major WS standards and a part of all serious Web
Service vendors' implementations.

WS-BPEL 2.0 is also provided as a preview version through ccBPM with SAP NetWeaver Pl. BPEL was not designed
for human workflows — a shortcoming of WS-BPEL is the lack of built-in artifacts for the integration of human interaction
in a business process management context.

BPEL4People

Another standard that has been released and published is BPEL4People, an extension of WS-BPEL to enable human
interaction. SAP has jointly defined and developed this standard with partners to support the human interaction gap for
system-centric processes.

BPMN

To overcome the shortcomings and to build a bridge between system-centric and human-centric process definitions,
SAP embraced and will deliver BPMN as a process modeling notation agnostic of execution language artifacts. This
approach provides a more system-independent modeling paradigm and also allows the elevation of modeling activities
into the business domain.

BPMN allows easy and intuitive process modeling for both Business Analyst and Developer users in one common
environment. It offers dynamic business process representation that can be sketched and understood by business
people with no programming skills. At the same time it provides rich modeling capabilities and enables interoperability.
BPMN is used as a core enabler of BPM. Harmonizing design and runtime, it is planned that the common process layer
will enable customers to leverage common runtime services and a central design time in BPMN.

Since SAP has adopted BPMN as its modeling notation for collaborative business processes, it is possible to contribute
to shaping this standard as next generation’s modeling tool embedded in the SAP NetWeaver Composition
Environment (CE) as a Business Process Standard for human-centric processes:

BPMN 1.1 for composite business processes
BPMN-to-execute

Drive further evolution (BPMN 2.0) - Since SAP has adopted BPMN as its modeling notation for future collaborative
business processes

WS-Human Task — planned

What skills do | need for process modeling?

There may be many different roles involved in SOA development projects as a whole. As shown in the introductory
chapter (please refer to What skills do | need for an enterprise SOA development project?) these roles have been
clustered into the following three groups:

Business and application experts
Technical experts

Development experts
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If you translate modeling into a programmer’s word, the analogy could be the following: programmers need to
understand the concepts of object oriented programming, inheritance, SQL statements, class diagrams, etc.

For a Business Process Expert the equivalent is process modeling. What is process modeling?

Let's define process modeling as the art of ‘carving out’ all aspects of the business in a descriptive language that
allows the successful building of an application system, incorporating all critical processes and, in the best case, all
day-to-day business activities in an efficient and effective manner.

According to the three groups of roles and the definition of process modeling, the ideal skills for process modeling are
covered by the group Business and Application Experts and to some extent also by the group Technical experts. The
required skills can be summarized in the role of a business process expert:

Business process experts'® have a complete understanding of all business processes currently running in an
organization; the ability to define business processes and technology requirements and to accurately use business
data to model new business processes to solve business challenges as well as to identify possible pain points and
regulatory compliance requirements. This is accomplished by ‘interviewing’ various people in the organization across
different lines of business in order to get a good understanding of the main end-to-end requirements for the solution to
be developed.

A business process expert cannot possibly cover all industries because business processes are usually industry
specific. A business process expert who is highly skilled in a specific industry can even ‘predict’ critical business events
and suggest timely actions to be taken before these occur. The main role of business process experts is not only to
review and model business processes during the process modeling phase, but also to make sure that services
orchestration complies to the model that was designed initially.

During the process modeling phase, depending on the respective modeling approach,? it can be helpful if the business
process expert also has tooling knowledge (such as a technical architect), or specific knowledge of services (such as
an application expert). This means he can create complete modeling specifications accordingly in an early phase of
modeling and forward them to the technical experts and development experts.

How do | start to model a process?

Modeling approaches?
Modeling is based on different approaches, each having its pros and cons. These approaches are used depending on
whether the process modeler’s objective is an overall strategic model or a detailed tactical model.

Top-Down Approach

The top-down approach focuses on the overall process. It starts by defining the overall business requirements that give
the framework of the business process model. Then the model that describes how a requirement is fulfilled is split into
separate business processes. Each of these processes has its specific activities and the activities include specific
services and tasks. The goal of the model, however, is to depict a broader view of a business process fulfilling a given
requirement but not to show how a specific activity is performed. This broader view helps business analysts and
managers to see how the overall process is going, where it needs improvements, and whether there are missing
elements in the general process. On the other hand, a top-down process model that does not focus on sub-processes'
characteristics and activities does not allow you to see how the sub-processes and their activities really behave.

19 Article: https:/iwww.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/2077085f-2aa8-2910-6496-cb1le0bdae6as
Blog: https://www.sdn.sap.com/irj/sdn/weblogs?blog=/pub/wlg/4944

20 Refer to section How do | start to model a process? and What are best practices for modeling?

2L Also refer to What are best practices for modeling?
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Bottom-Up Approach

In contrast to the top-down approach, the bottom-up approach starts by defining the activities at the base of the
process model. Using them, many different and detailed business processes are created, to describe how low level
business requirements are fulfilled. The goal of the model is to show how a specific activity is performed to produce a
value at the end of the process. In other words, this approach focuses on the sub-processes first. This detailed view
helps developers and system architects to make the process work. However, a problem occurs when all these details
have to be combined to form the overall model picture, or when it comes to defining the key requirements that the
general model should fulfill.

As a result, this approach should be applied if there are any extensions to the process, or if composite application is
necessary, for example when implementing a new user interface because the business process itself has to be
extended.

Inside-Out Approach

Unlike the top-down and bottom-up approaches, which are rather vertical types of modeling, the inside-out one is a
horizontal approach. It consists of defining key processes in the overall process and then complementing them with
other processes. This approach may be helpful to modelers in different areas if neither of the vertical approaches are
appropriate. Like both other approaches, it also has disadvantages. One of them is that when using this approach there
might be difficulties in defining what the key processes are.

It is recommended to follow the top-down approach, which consists of the following steps?:
1. Analyze the Business Requirements - be aware of them

Define a rough idea of the Business Requirements to be fulfilled by the modeling of processes and composite
applications

Describe the idea behind the solution
Describe a possible solution approach and the benefit of realizing this approach

2. Specify while collecting process information about the (collaborative) business process and composite applications:
Create your process overview

Collect general information about the processes and composite application, e.g. “When does the process
start?”, “Are there due dates to be considered?”

Assign roles to the process steps
Visualize the process flow

Develop detailed information for the process steps

3. Think about exception handling
a. Exception handling for interactive actions (tasks)
b. Exception handling for background actions (tasks)

4. Specify your business objects
a. List of the business objects needed
b. Description of business object details

5. Describe the user interfaces (interactive steps)

6. Describe the required services

2 Guidelines for Specifying Composite Applications:
https://www.sdn.sap.com/irj/servlet/prt/portal/prtroot/docs/library/uuid/20844e88-0d01-0010-de9a-eb2d302df7b7
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What are best practices for modeling?

In this section we want to give a short overview of best practice for applying the modeling capabilities of SAP
NetWeaver Composition Environment® given by Guided Procedures, SAP NetWeaver BPM, and SAP NetWeaver
BRM as a building block in SAP NetWeaver BPM.

Guided Procedures®

Skills

Process modeling with GP does not require specific development skills. It is aimed at business experts who are familiar
with business processes, and can use GP to model them according to specific requirements in the enterprise.

Callable object design (see below) requires a good understanding of the services and applications that are exposed.
Typically, it is a task for users with a technical background.

Modeling the Process Flow

Design of the Process flow”: A significant phase in the process modeling in Guided Procedures is the design of the
process template. Once you have defined the business requirements® for the process, you can create the template by
including the necessary phases, blocks, and actions. The template can be instantiated multiple times in the GP
runtime, and can be additionally enhanced and re-activated.

Design of Process Building Elements®’

Blocks?®

Blocks are the structural units that build a process in Guided Procedures. They are re-usable and may contain
actions, nested blocks, or processes.

The block design defines how the items in the block are executed. You can choose to execute them sequentially, in
parallel, in a loop, or let the user choose between several alternatives. This is defined by the block type.

Blocks have input and output contexts, as well as role contexts. The parameters and the roles are inherited from the
items in the block, and can be consolidated at design time.

. 29
Actions

Actions are executable units that define a single step when implemented in a process template. Each action can refer
to either one or two callable objects — one for execution, and an optional one for display

Callable Objects
Attaching a callable object to an action is a prerequisite for using it in a process template. The definition of the action
adds metadata to the callable object functions, thereby defining how it is called and executed within the process.

2 Information about the relevant release can be found in What landscape do | need for enterprise SOA development?.
24 Guided Procedures — Concepts:

http://help.sap.com/saphelp nwcel0/helpdata/en/c7/984942da51690de10000000a155106/frameset.htm

% Guided Procedures — Process Design:

http://help.sap.com/saphelp nwcel0/helpdata/en/dd/588041a17e060de10000000a1550b0/frameset.htm

% Also refer to How do | start to model a process?

%" Guided Procedures — Tasks:

http://help.sap.com/saphelp nwcel0/helpdata/en/71/f0944279c0c66ae10000000a155106/content.htm

% Blocks Design: http://help.sap.com/saphelp nwcel0/helpdata/en/b0/588041a17e060de10000000a1550b0/frameset.htm
29 Action Design: http://help.sap.com/saphelp nwcel0/helpdata/en/83/588041a17e060de10000000a1550b0/frameset.htm
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Figure 7: Architecture of a GP process

Process Data
You can configure30 parameters at action, block, and process level once you have included the callable object in the

process flow. To be able to do this correctly, you must be aware of the underlying concepts related to parameter
contexts.

Each GP activity (action, block, or process) has its own parameter context, also known as the local context.
Parameters from the local context are only visible to activities higher up in the process hierarchy (parent activities) if
they are exposed in, or propagated to, the input and output parameter sets of the child activity. All parameters that
you create are exposed by default. You can choose to hide them at action, block, or process level.

You can consolidate parameters®! from different actions or blocks to achieve a seamless data flow. The following
scenarios are possible:

You consolidate parameters of the same type — either input or output. At runtime, you enter a value once, and it is
valid for all parameters in the group.

You map the input parameters of a callable object to the output parameters of the same object. In this case, you
retrieve the values of the output parameters from the relevant input parameters.

You map the output parameters of a callable object to the input parameters of another callable object. At runtime, the

input for the second object is automatically retrieved from the output for the first object.

%0 Configuring Parameters: http://help.sap.com/saphelp nwcel0/helpdata/en/52/a2d5bf5af843f6b4ceebfe32671dfc/frameset.htm

% Consolidating Parameters:
http://help.sap.com/saphelp nwcel0/helpdata/en/de/598041a17e060del10000000a1550b0/frameset.htm
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The availability of parameters depends on the callable object tyg)e, and on the implementation of the underlying
application or service. For certain types of callable objects®, such as Web Dynpro components, the implemented
input and output parameters are automatically detected and you can only modify the order in which they are displayed.
For other callable object types, such as Web pages, or content packages, you can define certain input and output
parameters manually if required.

Role Consolidation

For each action that you add to a block flow, the Guided Procedures (GP) framework creates a separate process role.
These roles are further propagated from block to process level. At runtime, you assign user(s) to each existing process
role to define who is responsible for its execution.

Consolidating roles implies grouping and displaying them as a single role. You consolidate the roles for those actions
that must be executed by the same user(s).

You can consolidate roles at block or process level.

When modeling a process top-down®, process modeling includes the following steps:
Create a process template
Create block(s)
Create action(s)
Create callable object(s)
With the bottom-up approach, process modeling would have the following order:
Create callable object(s)
Create action(s)
Create block(s)

Create a process template

SAP NetWeaver BPM

Skills**

Since Business Process Modeling Notation (BPMN) is used, you should familiarize yourself with its specification in
order to be able to use the complete process modeling potential of the Process Composer perspective. You should
have at least a basic knowledge of the process modeling discipline.

32 Also refer to What Uls can | use?
33 Also refer to How do | start to model a process?
34 Also refer to What skills do | need for process modeling?
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Figure 8: End-to-End Process Modeled with Process Composer

While you can also use the bottom-up or inside-out approach, the general recommendation is to use the top-down

30

approach.® To achieve the best results when modeling processes with the Process Composer, follow the sequence
below (all necessary user interfaces, service interfaces, and services are considered available):

35 Also refer to How do | start to model a process?
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Create a project: The first phase is to create a project in which you will perform process modeling.

Create a process: The next step is to create a process which will represent the basis of your business process model
(Creating the process steps, represented by activities (human, automated, sub-processes. The activities have tasks
and web services assigned to them).

Create process flow objects: They will be connected with the process in order to model an end-to-end business
process.

Create process artifacts: Artifacts should then be created so that you are able to provide additional information in
your business process model.

Create process flow controls: Flow controls should be created in order to connect flow objects and artifacts to model
a complete structure of a business process model.

Define business process logic: The business logic is what makes your process ‘alive’. Service interface definitions
should first be imported and assigned to the automated activities and events in the process model. Then tasks should
be created and assigned in order to model human activities as part of the process. Finally, you should import and
assign data types to the data objects.

Building and deploying the business process model: This can be done by expanding the development
configuration in the Component Browser view using the Development Infrastructure of the Developer Studio. This
contains the service component (SC) and the development component (DC) where you created your project

After completing all steps you will have modeled an end-to-end process (compare Figure 8) using the Process
Composer and deployed it in the SAP NetWeaver Developer Studio.

Integrated Rules and Process Modeling

Modeling rules from within the context of SAP NetWeaver Business Process Management (SAP NetWeaver BPM)
should be used to model policies that apply to a single process

Modeling reusable rules, e.g. credit decision rules, with the Rules Composer® of the SAP NetWeaver Business
Rules Management should be used for modeling rules independently of the context of SAP NetWeaver BPM. These
rules can be exposed as web services and can be consumed by non-BPM composites and even back end systems.

Can rules also be used with Guided Procedures?
Yes, it is possible to use rules with guided procedures:

You need to model your rules using the Rules Composer (s. above)
You then have to expose the modeled rules as “rules service”

Since rules can usually be used wherever a web service can be called, you must create a callable object of type
“Web Service” in guided procedures.

In addition, you can create “lightweight rules” in Guided Procedures itself, using the predefined callable object types
Numeric Decision, Decision (comparison with predefined value), or Business Logic, for example.

What Uls can | use?

This section focuses on aspects of integration between different Ul technologies and the process layer — for details on
the Ul technologies please refer to User Interfaces.

The process layer is covered by SAP NetWeaver Business Process Management (SAP NetWeaver BPM) and
Guided Procedures. Both make use of user interfaces to handle interaction with the process users. A list of Ul
technologies with the most important points regarding integration is given below:

% Also refer to Which tools for process modeling does SAP provide?
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SAP Composite Forms by Adobe

With Guided Procedures (GP), forms-driven process steps within a composite application may be implemented as
online or offline forms. Online forms are used whenever system access is essential, for example, for help or data
validation. Offline forms are used whenever a system connection is not available or desired.

In GP online forms as well as offline forms are available in different flavors by using the appropriate callable object type
Composite Forms®’

Personalized or impersonalized
To kick off a process

To use the form sending via mail as attachment

In the first release of SAP NetWeaver BPM only online forms (by Adobe) will be supported. Kicking off a process,
attaching the form and sending it can also be realized.

Personalized Composite Forms in SAP NetWeaver BPM: An activity that triggers a task in a process may be illustrated
by a so called “human activity”, where the task is executed by a person. The interaction between persons and
processes can be accomplished by an appropriate form (by Adobe) as user interface. This is “assigned” to the task and
allows the user to access the Composite Form and execute the task.

Visual Composer® modeled Uls
There is a predefined callable object type WD4VC (Web Dynpro for VC) for using VC-modeled Uls with Guided
Procedures. In SAP NetWeaver BPM, no VC integration is currently realized.

Web Dynpro for Java®

Uls created with Web Dynpro for Java can be used without restriction both in Guided Procedures and SAP
NetWeaver BPM. In Guided Procedures you can also use Web Dynpro for Java Uls utilizing the Callable Object
types Web Dynpro Component (GP Interface) and Web Dynpro Application. In SAP NetWeaver BPM you can assign
Web Dynpro Uls to Tasks.

Which events can occur in processes?

Flow Events

Events on the one hand are graphical flow objects representing different process steps/stages. These events indicate
that something happens in the course of the process and they have different triggers and results.

On the other hand events are used to indicate that a process has started or ended, or that the flow is delayed and is
waiting for an event to happen. Events can also be used to represent interactions between different processes.

Exceptions

One important type of event that can occur during processes is an exception. Exceptions are designed to handle
unexpected situations that arise during runtime and disrupt the normal flow of a process. They can be critical and non
critical. If a critical exception occurs, the process execution is stopped. A non-critical exception does not interrupt the
process. For the latter case you might have modeled a strategy on how the exception has to be handled, e.g. by
starting a sub-process or directing to another action of the process.

¥ sAP Composite Forms by Adobe:

http://help.sap.com/saphelp nwcelO/helpdata/en/44/d44bea51103eel1el0000000all4a6b/frameset.htm
38 Also refer to What is special about creating user interfaces with SAP NetWeaver Visual Composer?

%9 Also refer to What is special about creating user interfaces with Web Dynpro (Java and ABAP)?
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Exception handling® with Guided Procedures

Some callable objects (e.g. CO External Service) can define exceptions that are propagated to the block level and
need to be processed. For that purpose, at block level, you can define an exception handler*" as well as an exception
handling strategy.

Having done this you are now able to consume the “return messages” from the used service (Web Service or RFC —
module) to trigger your modeled exception handling strategy, either to stop your Guided Procedures, to continue
accordingly, or to call any other service to deal with the exception.

Exception Handling with SAP NetWeaver BPM
The following event types should be created to model exceptions and realize exceptions handling:

An intermediate error event is created within a process and represents an exception that has occurred in the process.

A boundary event is placed at the ‘boundary’ of an activity (automated activity, human activity or sub-process) in your
process model and handles exceptions that occur while the activity is performing. A sequence flow connection
starting from the boundary event shows how the process branches after the exception.

If the exception occurs in a main process, it is handled by a default handler at runtime and you model only the
exception in your process.

If the exception occurs in a sub-process, it is handled by a boundary event in the main process. In this case you model
both the exception and the exception handling in your process. You place the boundary event on the boundary of the
sub-process flow object in the main process. The sub-process flow object represents the embedded sub-process.

You can place a boundary event on the boundary of a human and an automated activity to show how the exception
that occurred while the activity was performed is handled. In this case you model only the exception handling, because
the exception occurs within the activity and is not visible outside it.

How can processes be started?

Depending on the technology used for process composition, there are different ways to start a process.

Guided Procedures®
Processes modeled with Guided Procedures can be started (and terminated) in different ways. You can use...

the start URL of the process
Every process has a unique start URL which you can call via a browser to start the according process.

Composite Forms
Please refer to What Uls can | use?

the predefined Callable Object type Initiate Process (Using predefined Template)
With this CO you can start a process from within another process.

the GP API®
The GP API allows you to start a process from within any Java application. It also enables scheduling. *

4% Configuring Exception Handling:

http://help.sap.com/saphelp nwcel0/helpdata/en/44/10bd4029450d1bel10000000all4a6b/frameset.htm

“0 Also refer to Rauscher, Stiehl: SAP NetWeaver Composition Environment, German version: pages 260 - 270
Example for how to model exception handling in GP:
http://help.sap.com/saphelp_nwcel0/helpdata/en/45/5821c52d251feee10000000a1553f7/frameset.htm

a2 Starting and Terminating Processes Within a Composite:

http://help.sap.com/saphelp nwcel0/helpdata/en/93/27dc108cfc407fbf6c726151840001/frameset.htm

s Starting and Terminating Processes Using the GP API:

http://help.sap.com/saphelp _nw2004s/helpdata/en/43/fcdf77fc6510b3e10000000al11466f/frameset.htm

Using the GP APIs: http://help.sap.com/saphelp nwcelO/helpdata/en/fa/0774413aff5458e10000000a1550b0/frameset.htm
 http://help.sap.com/saphelp_nw2004s/helpdata/en/2b/ae193799564c26ab382f2d43ecclbb/frameset.htm
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Web services*
Every web service client is capable of starting a process via the generated WSDL file.

For additional information on how to start processes, please refer to Four Ways to Start Business Processes in
Guided Procedures: Easy, Quickly, and Flexibly *

SAP NetWeaver BPM
Processes can be initiated via web services within the SAP NetWeaver BPM component or outside of it.

How can processes be monitored and analyzed?

To serve particular monitoring needs, a set of tools is available in the SAP NetWeaver Administrator. In this section the
focus is on the monitoring and analyzing capabilities with Guided Procedures and SAP NetWeaver BPM.

Monitoring with Guided Procedures

The GP Monitor gives you full monitoring capability over the Guided Procedures system and applications and thus
allows you to detect any problems that might occur.

The GP Monitor is part of the administration environment available in Guided Procedures. Guided Procedures is an
integral part of your SAP NetWeaver Portal. To be able to use Guided Procedures and its administration environment,
you must have assigned the relevant GP Portal roles and GP user roles™’.

The GP Monitor is a Guided Procedures tool for the SAP NetWeaver Administrator. You can:
Check the status and properties of GP services, libraries and applications.
Monitor the transport requests created in the administration workset, including the GP objects they contain.
Find activated templates.
Find process instances and their activities.
Display the content of queues of incoming forms.

Monitor composite form templates and processing.

Restrictions
The GP Monitor is a read-only tool. You can only perform administrative tasks and fix existing problems in combination
with the administration workset and the GP design time.

“5 Starting a Process Using Web Services:

http://help.sap.com/saphelp _nw2004s/helpdata/en/44/44c59fd7c72e84e10000000a155369/frameset.htm

Importing a Web Service in Guided Procedures :

http://help.sap.com/saphelp _nw2004s/helpdata/en/44/46a71c70e20597e10000000a155369/frameset.htm

* Four Ways to Start Business Processes in Guided Procedures: Easy, Quickly, and Flexibly:
https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/6f448280-0e01-0010-8a8f-c6d5e86de008

47 Authorizations: http://help.sap.com/saphelp nwcel0/helpdata/en/4a/7eff418d7d5f24e10000000a1550b0/frameset.htm
Administration Workset: http://help.sap.com/saphelp _nwcel0/helpdata/en/a4/114a42a597b430e10000000a155106/frameset.htm
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Monitoring with SAP NetWeaver BPM
SAP NetWeaver BPM provides several functions to monitor and analyze tasks and processes for different target
groups. Administrators can use the following tools which are available in the SAP NetWeaver Administrator:

Manage Processes

The Manage Processes tool is part of the SAP NetWeaver Administrator’'s Operation Management. With Manage
Processes you can monitor process instances and display details on the process instance. For each process instance,
you can display the process model on which it is based as well as the associated tasks.

You can display only the process instances with an error state or all process instances. An advanced search enables
you to search for special process instances. After analyzing the process instance details you take the appropriate
action: suspend, resume, or cancel the process.

Process Repository

The NW BPM Process Repository tool is part of the NetWeaver Administrator’'s Configuration Management. This tool
displays all the deployed process development components, their versions, and all the process and task definitions
deployed.

From the Process Repository you can download all corresponding files for the processes and tasks, for example WSDL
files, data types, etc.

Troubleshooting
The Process Troubleshooting tool is part of the NetWeaver Administrator's Problem Management. This tool shows the
state of the NW BPM component and allows the tracing of component availability problems.

In addition to the monitoring possibilities for administrators, SAP NetWeaver BPM provides monitoring functions for
Business Users with the Process Desk:

Process List
The Process List can be launched from a link in the portal. The Process List displays all processes in which a user is
involved. The following details can be displayed for a process:

Active Tasks
All process tasks are listed with the status, the priority, the start date and time, the due date and the owner.

Attachments
All attachments with details like file type, file size, and owner are listed in a table. You can easily open the
attachments from there.

Notes
Here you can read all notes which are added to the tasks and processes.

History
The events of a process are displayed. In this context, event also includes tasks. The events are sorted by date.

Process Visualization
Process Visualization is part of the Process Desk and can be launched from Process List, Task Execution and
Universal Worklist. In the Process Visualization the process model is displayed.

NetWeaver BPM also provides tools for managing tasks:

The Manage Tasks tool is part of the SAP NetWeaver Administrator’'s Operation Management. With Manage Tasks
you can monitor display details on the task instance. For each task instance you can display the corresponding
process.

You can display the task instances with an error state only, with overlapped deadlines, or all process instances. An
advanced search enables you to search for special task instances.

After analyzing the task details you take the appropriate action: suspend, resume, complete, or cancel the task.

©SAP AG 2008 w



36

The Universal Worklist*® is the central access for tasks. From this task list the business user can display details on
tasks and take appropriate actions, for example execute or forward tasks.

Additional monitoring operations

Besides the possibilities for monitoring and analyzing processes within Guided Procedures and SAP NetWeaver BPM
there are additional monitoring operations:

Portal monitoring®

Monitoring Portal availability
Monitoring the PCD Page

Delivering additional general information about monitoring operations for the SAP NetWeaver Composition
Environment

Monitoring CAF Availability>
You can use the monitoring tools to ensure that your composite application is running properly. You need to make the
relevant configuration with SAP NetWeaver Administrator to use CAF monitoring.

Monitoring Portal Availability**
To monitor portal availability (using the portal heartbeat of the Portal Runtime) in SAP NetWeaver Composition
Environment (CE) 7.1, you need to use a central monitoring system with an SAP NetWeaver 7.0 installation.

Open SQL Monitoring*

When Open SQL for Java is used to access a database, it is important to trace how the communication with the
persistence store is handled. With the Open SQL Monitors, you can monitor the execution of SQL statements, the
status of the table and catalog buffers, as well as the availability and the use of Open SQL database connections.

Message Monitoring™

Message monitoring enables you to search for web service messages that were sent or received on your system. You
monitor messages, for example, to track the status of web service messages or to find errors that have occurred and to
establish what caused them.

Sequence Monitoring™

With Web Services Reliable Messaging (WS-RM), you ensure that the communication between a Service Provider and
a Service Customer is completed without errors. You use the analysis tools of the sequence monitor to find such
errors. You use the sequence monitor, for example, to view its status or to stop or restart faulty sequences.

Archiving Monitor®®
This area is part of the functionality of Java Archiving Cockpit. It enables you to monitor the progress of archiving
sessions and displays statistics about how many objects have been written or deleted, and by whom.

“8 Universal Worklist: http://help.sap.com/saphelp_nwce10/helpdata/en/46/b27e1306890761e10000000al14a6b/frameset.htm

“9 Monitoring Portal Availability:

http://help.sap.com/saphelp _nwcelO/helpdata/en/47/1027b37dfe4ef9e10000000a1553f6/frameset.htm

*® Monitoring CAF Availability:

http Ilhelp.sap.com/saphelp nwcelO/helpdata/en/4f/le6cb53350a46049b770d5f085bf5b3/frameset.htm
Portal Monitoring: http://help.sap.com/saphelp nwcel0/helpdata/en/47/1027b37dfe4ef9e10000000a1553f6/frameset.htm
Open SQL Monitors: http://help.sap.com/saphelp nwcel0/helpdata/en/45/38332ec4eb3446e10000000a155369/frameset.htm
Monltorlng Messages: http://help.sap.com/saphelp nwcel0/helpdata/en/46/9cb2b57ded371ae10000000a11466f/frameset.htm
Monltorlng Sequences: http://help.sap.com/saphelp nwcel0/helpdata/en/46/b00c2a99930764e10000000a1553f6/frameset.htm

% Java Archiving Cockpit: http://help.sap.com/saphelp nwcel0/helpdata/en/45/2f2cec77df6443e10000000a11466f/frameset.htm

Archiving Monitor: http://help.sap.com/saphelp nwcel0/helpdata/en/45/3736¢271534c2ee10000000a1553f6/frameset.htm
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Monitoring with the SAP MC*®
With the monitoring options provided by the SAP Management Console, several additional monitoring scenarios are
available.

How can a process model be connected to back end systems?

CAF Integration, business logic layer®’:

As a core technology for composite applications, CAF enables you to create additional business logic, using RFCs and
web services to include existing functionality. In CAF it is possible to expose all your own developments as web
services which can be consumed in your processes.

Backend connectivity with Guided Procedures
You can use the GP Administration workset™ to:

Administer GP connectivity to back end systems
Transport and archive content

Manage process scheduling

Handle security aspects for GP content
Administer mail communication related to GP

Configure interactive form use

To enable back-end connectivity® for applications such as composite views and processes, you can configure Remote
Function Calls (RFCs) and web services in the SAP NetWeaver Administrator (NWA). However, to set up back-end
connectivity to Bl composite and SAP transaction iViews, use the portal system landscape or portal APIs instead.

Best Practice: Back end connection with regards to RFC vs. BAPIs®
RFC-enabled ABAP function modules can be called by external SAP systems as well as external non-SAP Systems.

BAPIs (Business Application Programming Interfaces) guarantee characteristics of ABAP function modules, giving the
advantage of long term interface stability for the customer. BAPIs can therefore be used, independent of several
release changes.

The resulting Best Practice: Use “wrapper modules” (new function modules), which are RFC-enabled but do not have
the BAPI characteristics, using the original BAPI by calling it. The advantage is that the new function module (wrapper
module) interface can now be tuned programmatically.

Realize this using Guided Procedures® by using the Callable Object type External Service®
Web services

Web services are self-contained, modularized, executable entities that can be published, searched for, and accessed
across a network. For a caller or sender, a web service is a black box that may require input and delivers a result.

% Archiving Monitor: http://help.sap.com/saphelp nwcel0/helpdata/en/45/3736¢271534c2ee10000000a1553f6/frameset.htm

> CAF Concepts: http://help.sap.com/saphelp nwcel0/helpdata/en/44/5d64c1d9966d11e10000000a1553f6/frameset.htm

%8 For further details, please refer to How can | consume and enhance / wrap a service with CAF?

% Administration Workset: http://help.sap.com/saphelp_nwcel0/helpdata/en/a4/114a42a597b430e10000000a155106/frameset.htm
€0 additional Administration: http:/help.sap.com/saphelp_nwce10/helpdata/en/45/49dcef940a4e2de10000000all4a6b/frameset.htm
®1 Source: Rauscher, Stiehl: SAP NetWeaver Composition Environment, German version: pages 162ff

62 Exposing an RFC-Enabled Function Module as a Callable Object:

http://help.sap.com/saphelp nwcel0/helpdata/en/8f/0f6f4132f15¢58e10000000a1550b0/frameset.htm

%3 Also refer to: Rauscher, Stiehl: SAP NetWeaver Composition Environment, German version : pages 263ff
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The Guided Procedures framework enables you to import any web service®, thus allowing you to reuse the modules
you have implemented in your system without having to modify their implementation.

Of course you can also integrate user interface technologies such as Web Dynpross, Visual Composer modeled®® Uls
iViews®” and BSP®®®°, which themselves connect to back end in various ways, however this was not the focus within
this section.

Backend connectivity with SAP NetWeaver BPM

With SAP NetWeaver BPM, you can connect to back end systems using web services without restriction. These web
services can be consumed via direct WSDL import as well as via the Services Registry and the Enterprise Services
Repository.

® Importing a Web Service in Guided Procedures :

http://help.sap.com/saphelp nwcel0/helpdata/en/44/46a71c70e20597e10000000a155369/frameset.htm
% Also refer to What is special about creating user interfaces with Web Dynpro (Java and ABAP)?

€ Also refer to What is special about creating user interfaces with SAP NetWeaver Visual Composer?

7 iView types and back — end connection:

http://help.sap.com/saphelp _nwcel0/helpdata/en/b9/c892f1ffc34156883ddd24aec01253/frameset.htm
®8 Also refer to What Uls can | use?

% |mplementing a BSP Callable Object

http://help.sap.com/saphelp nwcel0/helpdata/en/6a/866f412cf15a58e10000000a1550b0/frameset.htm
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How can | include SAP's enterprise services in my landscape?

The first step when developing SOA-based business applications is to define and analyze the business requirements
and to reuse those enterprise services which fit these requirements and that are already available.

The enterprise services that SAP delivers are grouped in Enterprise Service Bundles (ES Bundles) based on specific
business scenarios. These ES Bundles consist of sets of services and detailed documentation and are delivered in
Enhancement Packages. The Enterprise Services Workplace (ES Workplace) on SAP Developer Network (SDN -
https://www.sdn.sap.com/irj/sdn/esworkplace) provides a central source of information for getting to know SAP
Enterprise Services and is a place where you can view consolidated information of all available Enterprise Services
delivered by SAP, you can also test and evaluate them technically and using underlying business semantics.

ES Workplace also has a Services Registry, which is publicly available, that you can integrate in SAP NetWeaver
Developer Studio. This means that you can import WSDL documents from the ES Workplace Registry into a consumer
application for processing. A user interface to query the Services Registry has been embedded in the respective tools
in the development environment. You can retrieve WSDL files of services published on the ES Workplace directly and
select them for consumption.

More information on how to use ES Workplace is available in the ES Workplace Handbook ™.

To include the SAP Enterprise Services you require in your landscape, and to be able to manage the corresponding
objects (service definitions, data types, and message types), you need to download the ES Bundles from SAP Service
Marketplace (SMP) and import them into the Enterprise Services Repository. Once there, you can view the process
components and business objects included in the downloaded ES Bundle, drill down to the specific service interfaces
and service operations you require, and view the corresponding Enterprise Service documentation. You can model
your overall application architecture in the Enterprise Services Repository, that is, you document the key components
in your application and define how they relate to each other. More details about modeling are provided later in this
document.

In summary, the following steps are needed to include an SAP Enterprise Service in your landscape and to enable it for
consumption:

Download the service metadata from SAP Service Marketplace.

Import it into the Enterprise Services Repository.

Download the service implementation from the SAP Service Marketplace.

Import it into your ABAP backend system.

Configure the service in your backend.

Publish it in the Services Registry.

oukwpE

What are the benefits of the Services Registry?

The Enterprise Services Repository and Registry are integral parts of SAP NetWeaver and serve as the central
repository in which service interfaces and Enterprise Services are modeled and their metadata is stored. It consists of:

Enterprise Services Repository (ES Repository) — the metadata repository of all service objects for enterprise SOA.

A UDDI v.3-compliant Services Registry — a central point for finding and managing service metadata from different
sources (including application deployments).

Technically speaking, the SAP NetWeaver Services Registry is a Web service that is available using SOAP and which
consists of two major components — a UDDI v.3 server (based on open standards) and a classification service. As
shown in Figure 9 the Services Registry provides the following functions:

OES Workplace handbook: https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/d91e4d16-0b01-0010-57b5-
c4473111136f
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Figure 9: Services Registry

Storage of service descriptions, information about service end points (that is, the network resource where the service
functionality is implemented), and other technical details that are needed to call a service (such as, protocol bindings,
message formats, and so on).

Categorization and organization of services based on naming standards and classifications.
Publication of new services.

Browsing and searching (taxonomy and keyword search capabilities) for existing services.
Changes of history and versioning for the published services.

Procedures for client development.

Service management and governance.

Dynamic runtime service configuration that provides additional flexibility in terms of performance and service-level
agreements.

Design time governance, including close access control of assets in the registry so that only authorized users are
able to publish, search, and view services.

Labeling of services and classification of providers and consumers, thus providing a different view of the Enterprise
Services to the different classes of service consumers (this is particularly important for partitioning access in a shared
services model).

The Services Registry is located centrally within an SOA landscape and it contains entries for all services and service
definitions in that landscape, with references to the WSDL metadata relevant to the services and the locations of the
callable service end points. The Services Registry enables service consumption outside of the system (CE, PI, and so
on) where it is installed.

You can access your local Services Registry using the following address http://<host>:<port>/sr, where host is the
host where your server is running and port is the P4 port.

You can also use the ES Workplace Services Registry on SDN (http://sr.esworkplace.sap.com/) to get hands-on
experience with the Services Registry and to browse and test SAP Enterprise Services. More information on how to
use the ES Workplace Services Registry: https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/501668ab-
976e-2a10-91b6-c1020e8c54f2
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How do | create additional services?

There are two approaches for creating services:

Inside-Out
In this approach, you expose an implementation that is already available as a service; you use the service signature in
the system to generate a service description and then publish it externally.

Outside-In

This approach is suitable if the functionality that is required does not already exist in the system as you can initially
describe it outside of the system. Therefore, you can apply the description, together with the services of associated
objects, during the development process and you can do so independent of other development implementations of
other programmers. You can generate development objects in the relevant development system to enable you to
implement and call the service. When combined with the standard methodology principles SAP uses to provide SAP
Enterprise Services, this approach guarantees the definition of processes and services that ensure homogenous
service granularity and behavior and reuse of design time artifacts, such as data types. If you want to create Enterprise
Services that adhere to the same principles that SAP uses to provide homogenous services, make sure that you follow
the recommendation in the sections How can | ensure homogenous service granularity? and How can | ensure
homogenous service behavior?.

When creating new services, SAP recommends that you use the outside-in approach. In this case, the development of
a service consists of the following steps:

1. Model your service in the Enterprise Services Repository:
a. Design the service interface and its operations.
b. Design the message type.
c. Design the data type (business object).
2. Define your service in your development environment:
a. Generate the provider proxy for the service interface.
The service definition is generated automatically.
The purposes of the proxies depend on the target language (ABAP, Java) and the planned scenario
(point-to-point communication or Process Integration scenario communication).
b. Implement the provider proxy source code.
c. Create a runtime configuration.
At this step, you already have an executable service described by a WSDL document.
3. Publish your service in the Services Registry.

Where do | publish my services?

You need to publish your services in a central registry to make them available in the SOA landscape where they can be
found and accessed. This central registry in the SAP SOA landscape is the Services Registry. It ensures up-to-date
service descriptions and helps to avoid having several services for one purpose.

Note that each AS Java instance installed on your system landscape contains its own Services Registry. (SR)You first
need to define one of these Service Registries as a central Services Registry before you can publish services for the
entire system landscape. More information:

http://help.sap.com/saphelp nwpi71/helpdata/en/46/bb923d06582710e10000000a11466f/frameset.htm

To publish your services in the SR, specify the end point WSDL URL of the service definition. Only services that do not
require security settings can currently be accessed.

You can classify your already published service definitions using the classifications already in the SR in compliance
with the SAP classification systems, or you can create your own classification systems with which to classify your
service definitions. The classifications make it easier to search for your services in the Services Registry.

The actual steps that you need to perform to publish and classify your services are covered in the respective sections
below that describes the implementation of services in ABAP and Java.
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How can | ensure homogenous service granularity?

A starting point to define Enterprise Services is always a business scenario where business information needs to be
provided. Since business information is represented as business objects, the best way to provide a service is to start
with that business object.

A business object needs to be defined according to the 1ISO rules and guidelines. A data definition should:

Be stated in the singular.

State what the concept is, not only what it is not.

Be stated as a descriptive phrase or sentence(s).

Contain only commonly understood abbreviations.

Be expressed without embedding definitions of other data or underlying concepts.
State the essential meaning of the concept.

Be precise and unambiguous.

Be concise.

Be able to stand alone.

Be expressed without embedding rationale, functional usage, domain information, or procedural information.
Avoid circular reasoning.

Use the same terminology and consistent logical structure for related definitions.

Service modeling in the ESR is based on a set of predefined modeling entities and patterns that ensure that all
services are always defined and named in the same way. Following these modeling principles and patterns guarantees
the homogenous granularity of your services.

As shown as class diagram in Figure 10, the main modeling entities to be used in the ESR are:

Business Object (BO)

Business objects describe the data of a well-defined and outlined business area. Business objects are defined free of
business functionality redundancies and therefore serve as the central point and basis for modeling and defining
services at SAP. BOs represent a set of entities with common characteristics and common behaviors which in turn
represent well-defined business semantics - BOS are generally accepted in the business world. An example of a BO is
a Sales Order.

In addition, it is possible to use a BO as a template to define a series of BOs, for example, you can use the BO
business partner as a template to define the BO customer and supplier thereby ensuring consistent definition of the
same data.

Based on the character of the data that the BO describes, the BOs can be business process objects (BOs that work
with transaction data) and master data objects (BOs that work with master data).

To enforce security checks at runtime, the BO must be declared as relevant for authorization checks when developed.
After deployment on a SAP NetWeaver CE system, the BO must be configured with the relevant BO operations
mapped to a runtime server role for checking authorization and granting access (using the Composite Application
Framework tools in SAP NetWeaver CE).

Process Component (PC)

Process components describe self-contained parts of a value chain. PCs group business objects together: One
business object belongs to exactly one PC.

Process components contain data and services for accessing that data and thus form reusable modules of larger
applications. Access to data is modeled by service interfaces and operations.

An example of a PC is Sales Order Processing.
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Figure 10: Enhanced Enterprise Service Meta Model

Deployment Unit

A deployment unit groups process components that interact with each other and which are to be installed together on a
system. The deployment units show the type of interactions needed between the process components within the
deployment unit. The PCs can be operated and installed separately.

Operation

Operations are entities that perform specific business object tasks, for example, creating, updating, or deleting a
business object. The operation is a specification of a function with a set of message types assigned as the signature.
An operation is assigned to exactly one BO, whereas a BO can have multiple operations. Depending on the type of
access required to the data/BO, the operations can be asynchronous (for A2A or B2B communication) or synchronous
(for access from other components of the same application). An example of an operation is Find Sales Order by
OrderID.

Service Interface

Service interfaces are named groups of operations. A service interface belongs to exactly one process component,
whereas a process component can contain multiple service interfaces. Service interfaces specify offered (inbound
service interfaces) or used (outbound service interfaces) functionality.

When you define service interfaces and operations, take the following rules into account:
An operation belongs to exactly one interface, whereas an interface has multiple operations.

If the same message types are used to send to or receive from multiple interfaces, do not create specific operations
for each of the other interfaces.

All operations of the same type (inbound and outbound) that belong to the same message choreography must belong
to one and the same service interface.

All operations of the same interaction must belong to one and the same service interface.
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Service endpoint interfaces must require SSO with user identity propagation to enable effective access control to
provider side resources.

When you model the operations and service interfaces, you use predefined patterns to ensure that the naming and
definition of your services are unified. These interface patterns are derived from the access type needed and cover the
majority of use cases. Thus, service interfaces, operations, and message types are always modeled in the same way.
Interface patterns define naming rules for operations and service interfaces based on the BO and its node structure,
grouping rules for the operations in the service interfaces, naming rules for the message types, and rules for the
message choreography of an Enterprise Service interaction.

The following interface patterns are available:
Interface Patterns for A2A Interactions

This means modeling the message exchange between two process components with the help of synchronous and
asynchronous (typically) operations. These patterns can also be used for B2B communication.
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Figure 11: Example — Request/Confirmation Pattern

The example depicted in Figure 11 shows a “Request/Confirmation Pattern” and describes semantics and naming
conventions for an interaction in which a change or update is requested and a confirmation is expected to be sent
back. More information about these patterns:

http://help.sap.com/saphelp nwpi71/helpdata/en/8c/5ff22a5f584772a088d460719e20ar/frameset.htm

Interface Patterns for Modeling Synchronous Access to Data from Ul Components or Other Clients.

The example in Figure 12 shows a “Manage BO Pattern” that is to be used for the interaction with a particular business
object. It gives information on how to define the interface, operations, and message types used. More information
about these patterns:

http://help.sap.com/saphelp nwpi71/helpdata/en/de/24e604d01b4504898084af80e24f33/frameset.htm
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Figure 12: Example — Manage BO Interface Pattern

How can | ensure homogenous service behavior?

To achieve the main goals of enterprise SOA — reuse, flexibility, and agility, it is of vital importance to ensure not only
service cut and message type governance but also runtime service behavior that is predictable and which permits
reuse. To achieve this, Enterprise Services must behave according to unified generic (non-functional) rules and
requirements at runtime. Unifying the service behavior may also impact service signature definitions.

General Service Programming Paradigms and Solution Patterns
The following list explains some of the most important paradigms and generic requirements that need to be observed
when implementing services, regardless of whether those services are synchronous or asynchronous.

Design by Contract

The Design by Contract principle must be applied when designing and implementing services. Essentiall,y this means
that you need to design and implement the services as documented so that the consumer can rely on the runtime
behavior of the service as agreed in the contract between the service provider and service consumer. This avoids
problems at the consumer side due to undocumented but “supported” behavior which will implicitly become part of the
service-provider-service-consumer contract.

Balanced Simplicity and Flexibility

On the one hand, balanced simplicity and flexibility for both service implementers and consumers means trying to keep
services and their signatures as simple as possible (by including elements and attributes only if needed) while on the
other hand it means maintaining a reasonable level of complexity to allow evolution over time and thus reducing future
complexities.

Conversions
Conversions are needed to achieve independence from the implementation technologies:

Conversion between the XML structure and the programming-language-specific representation of the XML
documents.
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Conversion between the programming-language-specific representation of the XML document and the parameter
sets of the APIs called within the service implementation.

Value and format conversions — for example, ISO to SAP and SAP to ISO conversions (such as, country codes, units
of measurement, language codes, and so on); conversions between inherently different value representations (for
example, Boolean variables in an ABAP environment) are typically represented as SPACE / “X” but as “false” and
“true” in XML. These conversions require special attention if the supported value spaces differ considerably, as is the
case for xsd:float versus ABAP type F(LOAT) or xsd:date and Java type Calendar (standard JAXP binding).), and so
on.

Transactional Behavior
Guaranteed by:

Definition of atomic transactions by service provider
Stateless service calls

No consumer session context establishment at the provider side.

Data Consistency
Reliable execution, ensuring data consistency is guaranteed by:

Exactly one execution of service calls

Consistency of response with persisted data.

Error and Conflict Handling

Exceptions signal abnormal, unforeseen situations that a typical end user cannot solve and which normally require
resolution by a system administrator or even software developer/customer support. For example, exceptions can result
from bugs in the application code (that is, violations of the Design by Contract principle), system resource issues,
configuration issues, and so on. Exceptions are very rare and should normally be detected as early as possible —
typically in the implementation and testing phase. On the other hand, errors can occur often and usually signify user
mistakes or temporary conflicts (for example, incorrect data entered by users, authorization errors, and so on) but
errors can also be resolved by end user interaction. It is important that you allow consumer applications to treat
exceptions and errors differently at runtime. The service implementation must return errors in normal response
messages and should allow the end user to resolve them.

Data Changing Services

Data changing services change existing business object instances. We differentiate between update services (services
that only change data if no changes have been made since the data was last read; that is, these services implement an
optimistic locking strategy), and change services (such services apply changes to data irrespective of whether any
changes have been applied to the same data since it was read by the calling consumer; that is, these services
implement the no locking strategy). The following rules should be applied to data changing services:

Update Services

In general, it is preferable to choose update services over change services since there is a limited risk of causing
process/data inconsistencies.

Consumers must be prepared for their requests to change data to be denied and there needs to be a mechanism
implemented at the provider side to detect whether the identified data has changed since the consumer read it.
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Change Services

Only allow concurrent access to the same data through different channels in exceptional cases and only when
explicitly required.

Allow working with outdated data only if the change execution does not lead to data or process inconsistencies.

Deleting Fields and Lines

The general rules below apply to both update and change services. These rules define the service behavior if the
message sent by the consumer at runtime only contains some of the optional elements and how to actually delete such
elements:

Only fields that correspond to elements explicitly contained in a received message are to be changed in the
database.

Elements absent in a received message are not interpreted as a request to delete the corresponding database fields.

To delete simple or complex, single-valued elements, in most cases you need to either set the field value to “initial”,
“nil”, or empty string.

To allow deletion of multi-valued elements/data records, use actionCode attribute and the listCTI attribute optionally
in the parent element. This model requires that each table line can be identified stably across multiple service calls.

The rules regarding reliable and consistent database updates and error handling differ according to whether the
services are synchronous or asynchronous.

Synchronous Services: Specific Rules and Requirements
Database Updates:

Each operation execution is an atomic transaction
Ensure consistent database state and response

Minimize the time between executing database update and providing response

Exceptions and Error Handling:

Consumer application calls wait for result
Exceptions can be returned immediately and the consumer/end user needs to react

Errors can be returned immediately and the consumer application can display them and ask for end user interaction

Reliable Message Delivery:

All synchronous request confirmation services must be implemented as idempotent services — a service call has the
same effect irrespective of whether the provider receives the request message once or multiple times.

Asynchronous Services: Specific Rules and Requirements
Database Updates:

Sender and receiver processes fully decoupled
Ensure consistent database state and response

Minimize time between executing database update and providing response
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For more information about these rules and requirements, refer to training course SOA 300 — Enterprise SOA Design
and Governance.

How do | model services in the ESR?

When modeling the overall architecture of your business application, you define the components it consists of, the
services those components offer, and how those components relate to and interact with each other. Modeling focuses
on design and ensures reusability, naming conventions, and scalable interaction and integration scenarios.
Use the ES Builder in the Enterprise Services Repository to define and manage your objects. You first need to create
your models in order to determine which design objects you require for your application and then define these objects
in the ES Repository. There are three essential objects for creating a service: data types (these define the structures
and substructures to be used in the messages exchanged at runtime), message types (these define the types of data
that can be exchanged in messages between a service provider and a consumer; message types are based on data
types), and service interfaces (these are programming-language-independent representations of the service objects
used at runtime). These objects are then used to generate and implement your services.
Follow the steps below:
Step 1: In the SLD, create and import a Software Component Version (SCV) in the ESR and define a namespace for
that SCV. All objects required will be created under this namespace. Additionally, create folders and subfolders to
manage your content. The folders are used to group your objects in one place and to manage the authorizations for
these objects.
Step 2: To model which data the process component works with and which service interfaces are to be offered, create
a new process component model (SAP ProComp model). More information about the different model types is available
in section What model types can | use? below.
Step 3: Add the required business objects to the model. The BO data structure is defined using data types.
More information: section How can | reuse global data types?.
Step 4: Identify and model the operations and service interfaces that will provide the process components with access
to the data. When modeling, use the predefined patterns already described in section How can | ensure homogenous
service granularity? above.
1. Define the service interfaces (inbound and outbound). A service interface can consist of one or more
operations and one or more message types.’*
Interfaces must also be able to declare policy definitions in machine readable format for granting access to
service contents, or for requiring protection guarantees to service elements, such as encryption or signatures.
2. Define the service operations. Specify the operation pattern and the operation mode (synchronous or
asynchronous).
3. Create the message types required by each operation and assign them to that service operation.
4. Assign a data type to each message type.
Step 5: Identify and model the operations and service interfaces that will provide the access to the data of other PCs.
Use a process component interaction model (more information about the different model types is available in section
What model types can | use? below). Apply the same steps as described in Step 4.
Step 6: Use the integration scenario model to show interactions with other PCs."
Step 7: Use the process component interaction model (SAP ProComp interaction model) specifically to model the
messages exchanged between two process components.”®
Step 8: Activate all your changes and release the service interfaces.

" Creating service interfaces:

http://help.sap.com/saphelp nwpi71/helpdata/en/55/c5633¢3a892251e10000000a114084/frameset.htm
Communication patterns for service interfaces:

http://help.sap.com/saphelp nwpi71/helpdata/en/11/e8179b247e4720882512a04041491d/frameset.htm
" Process component integration:

http://help.sap.com/saphelp nwpi71/helpdata/en/0e/2b0b3305d94700898c54a46f0b2afl/frameset.htm
3 Process component interaction:

http://help.sap.com/saphelp nwpi71/helpdata/en/d3/417f8ccbd14531a5b471bd8ff166c7/frameset.htm
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Once these steps have been completed, you have already created service interface definitions that you can use to
build and implement your services. The next step is to generate development objects for your definitions using proxy
generation.

You can see a live demo of the service modeling process at
https://www.sdn.sap.com/irj/sdn/weblogs?blog=/pub/wlig/8018

What model types can | use?

According to the harmonized Enterprise Service model, there are five model types: process component model,
integration scenario model, process component interaction model, business object map, and integration scenario
catalogue.

Process Component Model

The process component model (SAP ProcComp model) is used to describe the inner workings of a process
component. You use one or multiple BOs to model the data, you define the operations and service interfaces that the
process component uses to access the data/BOs, and you define the operations that are used to access other process
components data.
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Figure 13: Process Component Model

In the process component model, the process component is modeled from the provider view.

To keep the model transparent, model synchronous operations from left to right and asynchronous operations from top
to bottom. Figure 13 shows the process component model.

SAP recommends that you use the interface patterns for synchronous access to BO data. More information is available
in How can | ensure homogenous service granularity? above.

Integration Scenario Models

Integration scenario models describe which process components belong to which deployment units and how the
process components interact with each other in an end-to-end scenario. The integration scenario models give a better
understanding of the whole process. Figure 14 shows the integration scenario model.
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You can use the following process component types: process component (PC that you implement), process component
at business partner (a PC at a business partner that is connected to a PC in your business by B2B communication,
thus enhancing the intra-enterprise value chain), third-party process component (a third party PC that is connected to a
PC in your business by A2A communication; this PC is integrated in the business software). Use placeholders to show
interaction with important process components that are essential for the end-to-end scenario and which have
interactions with a lot of PCs in your model.

You can use four types of interactions between the process components that show how two process components
exchange data between each other or the technology on which this data exchange is based: Enterprise Service
Interaction (implemented outbound from service interfaces in the ESR), Web Service Interaction (represents
synchronous point-to-point communication), Direct Interaction (this interaction must be implemented in a deployment
unit; it can be for example a local RFC call), and Other Interaction (other interactions between deployment units,
different from Enterprise Service or Web Service Interactions).

Process Component Interaction Model

Process component interaction models (SAP ProcComp interaction model) describe the communication between two

process components in detail. The model shows all involved BOs, service interfaces, operations, and message types.

A process component interaction model can only be used for an Enterprise Service Interaction and there can be none,
one, or multiple process component interaction models assigned to one Enterprise Service Interaction.

Figure 15 shows the process component interaction model.

Use the following message types to define communication;
One message type for an asynchronous operation without mapping.
Two message types for a synchronous operation without mapping (one for the request and one for the response).

Use mapping when the message type structures of the two PCs do not agree — in this case you use an outbound and
a target message type.

SAP recommends that you represent the sequence of events from top to bottom.
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Business Object Map

Business object maps (SAP entity map), or business object template maps, aggregate business objects or business
object templates in a model for overview purposes. A business object map is an entity map, which is a structured
directory of all entities of the main entity types. An entity map for a given application is a structured directory of all
deployment units, process components, and business objects in the application. Business object maps are defined for
all major applications and are shipped as ESR content.

Figure 16 shows the business object map.

Integration Scenario Catalog

Integration scenario catalogs (SAP Scenario Catalog) group and structure all the integration scenarios of a solution and
thereby represent the business starting point for process modeling. The contained scenarios and their variants are
clustered using integration scenario groups. You can navigate from a catalog to all contained elements.

How do | define service contract business content?

The definition of an Enterprise Service message type (which is the main part of the contract between two
communication partners) follows a clear procedural model. The goal of this exercise is a structured derivation of
business content based on the underlying integrated business object model.

The scenario message procedural model is shown in Figure 17.
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The scenario model provides a good understanding of the business context that defines consistency boundaries and
describes the business capabilities used for the interface. The required message types can be derived from this.

Every process component interaction model describes one particular interaction path in more detalil. It is enhanced
by the business entities (business objects) that communicate with each other. Accordingly, they show which interfaces,
operations, and message types are used in the communication.
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After establishing the exact names of all the interfaces, operations, and message types that are involved, the actual
content that is to be transmitted needs to be defined. You start with a business document: A business document is a
“wish list” that contains the fields, elements, and attributes needed to establish an interaction or by a particular
consumer. Based on this unstructured content, you create a document structure which groups the “wish list”
according to business semantics and hierarchical dependencies.

After defining exactly what you need, you need to ensure that all types reflect reality and the consistency constraints of
the provider system — all content needs to be mapped to the (integrated) object model that resides in the provider
applications.

Business objects are described internally with nodes connected by associations and which are used to refine the
defined message type content. The dependencies of nodes and connected business objects (according to the
integrated object model) are used to describe and refine the representation of the message type which is semantically
correct.

Figure 18 shows the business object message derivation process.
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Figure 18: Business Object — Message Derivation

The integrated business object model is structured in an overlap-free way; the message types you need to create will
be overlapping and hierarchical. Accordingly, you need to transform the content from your structured “wish list” using
various requirements and criteria. Multiple business document objects will have to be used in different scopes.
Take reading blocked sales orders from an application system as an example. A sales order might be blocked for
several reasons: perhaps an issue with delivery, credit, or likewise — regardless of the particular case, the derivation
process will start with the “sales order” business object; but once additional data from the “delivery” object is required,
or data from the “credit” object you would then have two business document objects.

The business document object is used as business content for the message type. Together with other aspects (such
as technical behavior or security) the message type defines the contract between a provider and a consumer.

How can | reuse global data types?

After you model the application services and the applications’ interactions with other applications, you can proceed with
a detailed definition of the modeled design objects, such as the operations in the service interface and the data
structures that describe a particular message type.

Business objects describe data of a well-defined and well-outlined business area. The structure of this data is defined
using data types in the Enterprise Services Repository.
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To achieve a high level of reusability for data types, SAP uses global data types (GDTs). GDTs are SAP-wide normed
and reconciled data types with business-related content and are based on standards. GDTs ensure harmonization of
the hierarchical signature structures of operations and the structure of the business object nodes. They represent a
business-related subject matter that is described by a specified structure. If this semantic subject matter occurs in a
business object node or a B2B or A2A operation, it is always typed by the same global data type. This leads to uniform
typing across all business objects, interfaces, and operations.

GDTs have the following characteristics:

Reusable semantic building blocks for service operations and business objects.

Based on international standards (ISO 15000-5 and UN/CEFACT CCTS).

SAP-wide approved according to the overall SAP governance process for business content.
Defined in the ESR and described by XML schema.

Well documented in accordance with the documentation templates.

For more information about global data types, refer to the Data Type Catalog ™.

You use data types to describe the data structure of a message type that can be referenced from one or more service
interfaces in the ES Repository. By using the service interface, you can use the referenced data structure for the
following scenarios:

To define the data of a message that is exchanged in either Web service communication (point-to-point) or in
Integration Server communication. The data type definition determines how the valid payload of a message will look.

To use the data of an (adaptive) Web service model in the SAP NetWeaver Developer Studio for Ul development.
The Web service model is based on a Web service definition in the ABAP backend, which in turn you can create on
the basis of ES Repository service interfaces in the backend.

The following classifications of data types are available in the ES Repository:

Core data types (internationally standardized data types that are based on W3C data types) and aggregated data
types (combining several core data types). More information:
http://help.sap.com/saphelp nwpi71/helpdata/en/45/614fc4c5293bdce10000000a1553f7/content.htm

Freely-modeled data type — they support XML schema only.

More information about data types in the ESR:

http://help.sap.com/saphelp nwpi71/helpdata/en/45/607248b5b33bdbe10000000a1553f7/content.htm

The message types in the ES Repository can reference all three data types: freestyle data types, core data types, and
aggregated data types.

Based on these classifications, the following GDT categories are available:

Basic GDTs — based on core data types (for example, the PersonID GDT is based on the core data type Identifier).

Aggregated GDTs (Complex GDTs) — combine several basic GDTs together to define a complex business-related
subject matter (for example, Address combines the basic GDTs StreetName, StreetNumber, and so on)

How do | define own global data types?

GDTs can be provided context-specifically and with more semantics regarding a business-related context data types
when used in operations (or business objects). The elements used can also be restricted and integrity constraints can
be made stricter. Thus, based on a maximal GDT, further data types can be projected as context-specific restrictions.

" Data Type Catalog: https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/303fd192-1db2-2a10-59b9-9dfd93f4b10f
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Creating New Data Types
You can develop CCTS-compliant data types or freely-modeled data types. You can also reference core data types or
aggregated data types from freely-modeled data types. SAP recommends that you develop CCTS-based data types
because this way you increase the likelihood that the data types can be reused for the development of A2A and B2B
processes, as well as on the Ul. You find the CCTS-specific attributes and properties of this methodology in the data
type editor in the Enterprise Services Builder. However, developing data types that comply with CCTS requires
governance committees in one or more companies. CCTS only forms the basis of these processes because it enables
the meaning of data types and their attributes to be represented in the same way by means of naming and structure
conventions. For more information, refer to the UN/CEFACT Techniques and Methodologies Group pages .
The elements that a GDT model can have in the ES Repository are:

1. SAP data type model (a starting point for opening a GDT)

2. Data type

3. Code list — optional

4. SAP Code list —optional

5. Codes — optional
You can develop the following data types:

CCTS-based core data types”®
CCTS-based aggregated data types’’
Simple freely-modeled data types
Complex freely-modeled data types79

Enhancing Data Types

If you need to enhance the SAP applications source code, you can do so by using Business Add-Ins (BAdIs) and
therefore there is no need to modify SAP applications directly. In addition, you can define data type enhancements for
data types for classifying freely-modeled data types or aggregated data types in the ESR without modifying the SAP
standard. If the service interfaces developed in the ESR are to be used for exchanging messages, you can use these
enhancements to transfer additional data with a message, which can then, for example, be accessed using a BAdI.*

How can | change or extend enterprise services provided by SAP?

When the Enterprise Services delivered by SAP do not fully meet your business requirements and you need to adapt
them, it is important that you modify or enhance them in such a way that there are no versioning conflicts and that the
modified or enhanced services remain stable after an upgrade or update of the original Enterprise Services. To enable
this, SAP provides mechanisms for creating modification-free enhancements and for unifying all possible ways of
modifying or enhancing repository objects.

To enhance standard SAP applications, you can use Business Add-Ins (BAdIs). For example, to enhance a service
operation in the ES Repository, you need to generate an enhancement proxy and implement the required business
logic at your backend system. You implemented this business logic in an Enterprise Service-specific BAdI.

You can define data type enhancements for freely-modeled data types and aggregated data types. If the service
interfaces developed in the ES Repository are to be used for exchanging messages, you can use these enhancements
to transfer additional data with a message, which can then be accessed using a BAdI, for example.

S UN/ICEFACT pages:

http://www.untmg.org/index.php?option=com docmané&task=view category&ltemid=137&subcat=14&catid=65&limitstart=0&limit=5
® Developing CCTS-based core data types:

http://help.sap.com/saphelp nwpi71/helpdata/en/96/5f0e450de94202b39d984de2428cce/frameset.htm

" Developing CCTS-based aggregated data types:

http://help.sap.com/saphelp nwpi71/helpdata/en/cf/e0a6319e064f5c8ef3dadfa00cc269/frameset.htm

& Developing simple freely-modeled data types:

http://help.sap.com/saphelp nwpi71/helpdata/en/45/619ec603e61feee10000000al1553f7/frameset.htm

S Developing complex freely-modeled data types:

http://help.sap.com/saphelp nwpi71/helpdata/en/45/6075feb5b33bdbel0000000a1553f7/frameset.htm

80 Enhancing data types: http://help.sap.com/saphelp nwpi71/helpdata/en/45/61aaa95e0b2073e10000000a1553f7/frameset.htm
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To use the data type enhancement, in ABAP you need to use ABAP proxy generation to create proxy objects for the
data type enhancement in the application system. The system automatically adds the field from the enhancement to
the WSDL as optional fields.

In Java, there is no such enhancement concept and therefore you need to regenerate proxies for service interfaces
that reference data type enhancements. The generation function recognizes the elements and attributes of the
enhancement, but does not handle them separately. The generated objects do not contain any information about which
classes or attributes originate from the data type enhancement. There are, therefore, no separate Java objects for
enhancements. Java proxy generation can only generate proxy objects from service interfaces. If more than one data
type enhancement exists for a data type, the generation function simply creates proxy objects for all data type
enhancements.

You have to create the objects enhancements in a separate customer-specific software component version that is
based on the SAP software component version in which the object to be modified is defined. You also need a separate
namespace, which ensures that your objects will not be overwritten by SAP objects when new objects are imported into
your system or during a release upgrades. To be able to change objects in the underlying software components, these
objects need to be marked as modifiable in the customer software component version

More information about enhancing enterprise services: Enterprise Services Enhancement Guide®.

SAP guarantees stability of your enhanced Enterprise Services at update/upgrade by providing for syntactical
compatibility as well as content compatibility of the released SAP Enterprise Services. Syntactical compatibility means
that the interface of a service, especially the XML schema of the input and output message types, may only be
enhanced in a particular way — that is, no elements may be renamed, type and length may not be changed, only
optional new elements and attributes can be added, and so on. When the services that SAP releases for
update/upgrade are syntactically and content-compatible, the released service itself is enhanced, no new service is
developed, and after the upgrade, the consumers use the enhanced version automatically. In case an incompatible
change cannot be avoided, SAP typically provides one or more new Enterprise Services to replace the existing one.

When do | implement with Java and when with ABAP?

The SOA principles imply independence of the underlying platform and programming language since SOA is designed
to work with any open standard — it is a means of creating loosely coupled services that allow for separating the service
description, its implementation, and its binding. Thus, you have the freedom to choose your preferred programming
language and development environment when implementing services.

With the outside-in approach, you first model your service definitions and create design object in the ESR independent
of the language that will be used afterwards to implement the actual business logic of the operations. The decision of
which language to proceed with becomes more important in the next step when you go from metadata definition to the
language-specific definition with proxy objects. At this point, there are several factors to consider when deciding on the
programming language to be used for the implementation phase.

First and most importantly, your decision must be based on your skills and experience or the skills and experience of
the developers in your organization. You should leverage your existing skills to develop in the language in which you
are most productive.

Second, your decision must be based on the development infrastructure available and the development processes
already established in your organization. If you have an extensive DEV/QA/PROD ABAP infrastructure and well-
established ABAP development processes, for example, it would be a natural decision to make use of that
infrastructure and processes and develop your services in ABAP accordingly.

Third, you may want to consider the scale of your development project. For large-scale projects it is important that the
maintenance effort and expertise of the maintenance resources are also taken into consideration.

Fourth, the scope of the entire project may also play a role in deciding how to proceed. For example, the use case of
developing from scratch a self-contained, isolated application would require consideration of only your skills and
preferences. Whereas, the use case where your project covers a small piece of a large solution involving different
development teams, where you are modifying or enhancing an existing solution, or where you are service-enabling a
legacy application, might all require that you adhere to the approach that was already agreed upon.

81 https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/cObb5687-00b2-2a10-ed8f-c9af69942e5d
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Lastly, because SOA principles encourage reuse, you have to consider the functionality that you would like to reuse
and evaluate the efforts needed to reuse that functionality in both cases. For example, if most of the already existing
functionality is based on ABAP, you will save significant time and effort if you implement your services in ABAP,
instead of using additional mechanisms to manage ABAP-Java communication (such as, SAP JCo). This may have
impact later on the runtime performance of your applications, too.

Since SAP provides equal support and development environment capabilities for developing both ABAP and Java
services, your decision cannot be influenced by the functional sets available in the ABAP and Java environments.

How do | implement a service in Java?

After you have already modeled your service interface in the ESR, the implementation of a service in Java is done in
the SAP NetWeaver Developer Studio and consists of the following steps:

Step 1: Import the WSDL file in the SAP NetWeaver Developer Studio.

The WSDL document modeled for the service interface in the ESR does not yet contain service, port, and binding
information.

Step 2: Generate a Java bean skeleton.

At this step, the framework is generating all the Java classes for all the data types, the stateless session bean (can be
stateful, if needed), and the implementation. The implementation class contains the services method declarations for
the operations in the WSDL document. For every property of a design time feature, such as authentication level or WS-
RM enablement that is configured in the WSDL document, the Web service framework has generated the
corresponding design time annotations.*

Step 3: Implement the business logic in the business methods of the service.

Optionally, at this step you can configure design time properties to customize the service’s behavior at runtime by using
annotations in the implementation bean (for example, WS RM enablement). If you skip these design time
configurations, the service will run with a default configuration that you can reconfigure at runtime in the SAP
NetWeaver Administrator.®® Additionally, for authorization checking, use platform APIs (UME or Java EE). As an
optional step you can also implement calls to specialized security functions (for example, virus checking) using APIs
supported by the platform.

Step 4: Deploy the service on the application server.

Step 5: In the SAP NetWeaver Administrator, define an endpoint and configure your service runtime settings.

The endpoint can also contain security-related settings and other invocation-related details. The security configuration
of the interfaces offers configuration settings for authentication and payload guarantees (protection by XML Signatures
and/or XML Encryption) only. With regard to authentication, the configuration settings allow for propagation of user IDs,
which are authenticated at service consumers, to service providers with SSO tickets and SAML 1.1 token profiles only.
Configuration settings for X.509 certificates and user ID and password authentication specify that service calls to
providers are always executed under the same “service” user security context. It is important to note that the
recommended security settings for authentication are to require user ID propagation in the SElI, as this allows the
system to execute realistic authorization checking and auditing for accessed resources at the service provider. A
technical limitation is that the decoupled service consumer and service provider must synchronize the user identity
information — for example, using a common user store of a user identity management solution.

You can create different endpoints to define different runtime behaviors for the same service definition. This allows you
to provide the same service with a different behavior to different consumers. Optionally, you can also configure security
settings at this step.

After saving your settings, the WSDL document is updated with the service, port, and binding information.®*

Step 6: Test your service in the WS Navigator.

Step 7: Publish the service definition in the Services Registry.

You specify the services you want to publish by grouping those services. You can also add classifications to your
services to ease the discovery of your services in the Services Registry.

When a Web service is published, all service endpoints configured for this Web service are published to the SR.%

8 providing web services outside-in:

http://help.sap.com/saphelp nwpi71/helpdata/en/46/789b11cb496ef0e10000000a1553f6/frameset.htm

83 Design time configuration: http://help.sap.com/saphelp nwpi71/helpdata/en/46/7215ce9f5859d8e10000000a1553f6/frameset.htm
8 Runtime configuration: http://help.sap.com/saphelp nwpi71/helpdata/en/44/4d2bb1c6b00597e10000000a155369/frameset.htm

©SAP AG 2008


http://help.sap.com/saphelp_nwpi71/helpdata/en/46/789b11cb496ef0e10000000a1553f6/frameset.htm
http://help.sap.com/saphelp_nwpi71/helpdata/en/46/7215ce9f5859d8e10000000a1553f6/frameset.htm
http://help.sap.com/saphelp_nwpi71/helpdata/en/44/4d2bb1c6b00597e10000000a155369/frameset.htm

58

As a result, the service is now published and can be searched for in the SR by name and classification.

How do | implement a service in ABAP?

After you have already modeled your service interface in the ESR, the implementation of a service in ABAP consists of
the following steps:

Steps 1 and 2 are performed in the ABAP Development Workbench.

Step 1: Generate a provider proxy.

At this step, the ESR objects (non-language-specific interface descriptions in WSDL) are mapped to executable
platform-specific proxy objects. Provider proxies can only be generated for objects in the ESR. The proxy generation
and implementation is performed in the ABAP backend system, where the service will run. When the proxy is
generated, all the underlying objects (including the WSDL file of the Web service based on that proxy) are generated
automatically. You need to activate the proxy to actually create the ABAP objects (class, interface, DDIC type, and so
on).

The provider proxy comprises an ABAP proxy interface and an implementing class that uses the proxy interface. The
implementing class contains the operations that were modeled as methods in the Enterprise Services Repository.®
Step2: Implement the service’s operations with the relevant authorization checks using platform APIs.

At this step, you implement the required business logic for the provider proxy methods and activate them. The actual
coding here can be a call to existing functionality, such as a BAPI or a function module. This enables the usage of
stable and mature functionality in a service-based way — without recreating the actual implementation.

Step 3: Create a runtime configuration for the provider proxy.

To be able to call your service, you need to configure an endpoint in the SAP NetWeaver Administrator — you can
create a new endpoint or edit an existing one. The runtime configuration is created using the service definition that was
automatically created during proxy generation.

You can create different endpoints to define different runtime behaviors for the same service definition. This allows you
to provide the same service with a different behavior to different consumers. Optionally, you can also configure security
settings at this step. More information about the security-related configuration is provided in step 5 in How do |
implement a service in Java?.

After saving your settings, the runtime configuration (the WSDL document with the binding information) with a port type
is available in the backend system and can be integrated into an application.®’

Step 4: Test your service.

Use the WS Navigator to test your service methods and verify that the endpoint has been created successfully.88

Step 5: Publish the service definition in the Services Registry.89

How do | integrate existing services?

The Enterprise Services Repository is the central repository for all SOA artifacts in your landscape. If you would like to
integrate pre-existing external services into your business scenario, you first need to import them into the ESR. Thus,
you ensure that all the metadata is stored in one central repository.

To import external definitions into the ESR, you need to create an interface object of type external service definition
there and category wsdl, and import the external WSDL file. More information about the required steps and specifics
when importing external definitions in the ESR:

http://help.sap.com/saphelp nwpi71/helpdata/en/26/9e97b0f525d743882936c2d6f375c7/frameset.htm

8 Service Publishing: http://help.sap.com/saphelp _nwpi71/helpdata/en/46/7f3d32ba796be3e10000000a155369/frameset.htm
8 Generation of a provider proxy:

http://help.sap.com/saphelp nwpi71/helpdata/en/e6/6d0f3fb35c48fa9fdi5f4e70d9f37d/frameset.htm

8 Service Provider Configuration:

http://help.sap.com/saphelp nwpi71/helpdata/en/33/06820d9d174c2884576bd78ac5629d/frameset.htm

% Service testing: http://help.sap.com/saphelp nwpi71/helpdata/en/a0/704eba24184bf5b4a84c790e06aal3al/frameset.htm

8 Service Publishing: http://help.sap.com/saphelp nwpi71/helpdata/en/46/911d83d3c515eae10000000all4a6bb/frameset.htm
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The next step is to enable the discovery and consumption of the external services by publishing them in the Services
Registry (SR). The SR contains entries for all services and service definitions in that landscape, with references to the
WSDL data relevant to the services and to the locations of the callable service endpoints. You can also use the
classification capabilities of the Services Registry (already described above) to group your services together in existing
semantic-rich SAP classifications or in your own custom classifications, thus enabling you to search for services by
classification.

With this, the external services are already accessible within your landscape and can be consumed in different
scenarios.

How do | provide a service based on existing functionality?

In certain cases, when you already have the functionality needed for your business purposes implemented in a
backend system, you may only need to expose that functionality as Web services, thus enabling your legacy systems
for SOA development. This approach of service-enabling an existing functionality is known as inside-out development
of services. Note, by providing services inside-out, you lose the benefits of governance, homogeneity, and so on which
are guaranteed by the outside-in approach.

In Java, you can create an inside-out Web service by exposing a session enterprise bean or a pure non-abstract Java
class. The SAP NetWeaver Developer Studio adds the required Java EE 5 annotations for Web services accordingly.
You can also use a service endpoint interface (SEI) to define which methods of the implementation bean to expose as
Web service methods. This SEl is a Java interface that represents the Web service contract definition and enables you
to separate that contract definition from the Web service implementation.*

In ABAP, you can expose as Web services RFC-enabled function modules, function groups that contain an RFC-
enabled function module, and BAPIs. To provide the Web services, you use the service wizard. The Web service
properties are defined in a preset, selectable profile. The values assigned through a profile can be changed in the
Object Navigator of the ABAP Development Workbench. You can assign features — such as, the authentication level,
for example — to the service definition in abstract form. The technical details of these features are specified during Web
service configuration.®*

If you need to call services of a non-SAP or legacy SAP system that cannot otherwise be made available as Web
services directly (for example, because they do not support the SOAP protocol), you can use brokered service-based
integration. The Integration Broker can be used to enhance point-to-point Web service calls bg/ forwarding the Web
service call to services from various different systems in a heterogeneous system landscape.”” More detailed
information is available in chapter Enterprise Service Bus.

% Creating Java-based web services inside-out:

http://help.sap.com/saphelp nwpi71/helpdata/en/46/7766d4e1b959dael0000000al1553f6/frameset.htm

o Creating ABAP-based web services inside-out:

http://help.sap.com/saphelp nwpi71/helpdata/en/44/2bd612cb69060be10000000a155369/frameset.htm

92 Integration Broker: http://help.sap.com/saphelp nwpi71/helpdata/en/49/c77242172¢9041e10000000a1550b0/frameset.htm
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Where can | discover enterprise services in general?

There are three major entry points for discovering the enterprise services provided by SAP:

Enterprise Services Workplace

The ES Workplace® is embedded in the SAP Community Network and provides detailed and differentiated navigation
and search capabilities. You can find enterprise services via solution maps, process components, integration
scenarios, enterprise service bundles, or you may use the free text search. Although you can search for enterprise
services and explore their details without additional authorizations (besides your SDN user), you need to request a
free-of-charge user in order to use the services. Of course, you cannot use these services productively and you have
no way of evaluating concepts like enhancements to enterprise services etc.

SAP + Custom
SEIVICES

Productive
Usage

Mon-productive
Usage

>
Individual Adaptability
Figure 19: Options for Service Discovery

Discovery System

The Discovery System® is an appliance with SAP ERP, Enterprise Services Repository and services registry. In
contrast to the ES Workplace, where the services are hosted for you by SAP, it goes one step further and brings the
services into your landscape. While this setup does not allow productive use either, it opens up for changing existing
services, creating your own enhancements, etc.

Enterprise Services Repository

Finally, you can use the Enterprise Services Repository in your landscape to discover enterprise services. This is the
only way to productively use enterprise services for your development. Since not all descriptive elements and search
taxonomies from the ES Workplace are contained in the ESR, it is recommended that you search for a service in the
ES Workplace first, before taking a closer look at it via your ESR.

BES Workplace: https://www.sdn.sap.com/irj/sdn/esworkplace
% Discovery System: https://www.sdn.sap.com/irj/sdn/esoadiscovery
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Figure 19 depicts the relationship between the different discovery options.

Future Enterprise Services
If you want to figure out which services SAP plans to publish next, you should take a look at the Catalog of Planned
ES Bundles® in the wiki on SDN.

Where can | find services in my landscape?

First of all you need to distinguish between service definitions and service endpoints.

For definitions the Enterprise Services Repository is the place to go. Here you can find all services along with their
process components, integration scenarios and the relevant process component interaction models (PCIM), service
interfaces, etc. These models help you to understand what a service is supposed to do, to which business domain it
belongs, and which relationships it has to other services, process components, or business objects.

Service endpoints can be found in your registry. The registry contains all configured endpoints and it is integrated into
the SAP development tools which allows it to directly connect to one of your configured services during development.

If you want to figure out how the SAP Enterprise Services come into your landscape, please read How can | include
SAP's enterprise services in my landscape?.

Which clients are available for service consumption?

SAP NetWeaver offers several tools for service consumption with differing scopes. According to the specific
requirements, services can be included on different layers (refer to Which tools and capabilities support which
application layer?).

Service Layer

When building application logic in ABAP or Java, a lot of possibilities are available to you which enable you to reuse
functionality based on services. For classic programming, you can generate consumer proxies in both languages,
which encapsulate the communication and let you concentrate on your own source code to use the actual
functionality. %

On the Java side, the Composite Application Framework (CAF) provides additional means to easily create application
logic for composite applications. Existing services can be consumed to persist application-specific business objects
created with CAF (“remote persistence” ') or to simply call required functionality. See How can | consume and
enhance / wrap a service with CAF? for additional details on service consumption with CAF.

User Interface Layer

Although in general you base your user interfaces on your application logic, which itself refers to the required services,
you are able to include services on the Ul level as well - Web Dynpro for Java, Web Dynpro for ABAP and Visual
Composer offer this capability (see User Interfaces for details). This includes services based on your own programmed
business logic, CAF services and direct usage of enterprise services.

Process Layer

% Catalog of Planned ES Bundles:

https://www.sdn.sap.com/iri/sdn/wiki?path=/display/E Spackages/Catalog+of+Planned+ES+Bundles

% Using web services in ABAP:

http://help.sap.com/saphelp _nw70/helpdata/EN/47/3a989cbcef2f35e10000000a1553f6/frameset.htm

Using web services in Java:

http://help.sap.com/saphelp nwcel0/helpdata/en/46/935a636110581de10000000al1553f7/frameset.htm

" Remote persistence: http://help.sap.com/saphelp nwcel0/helpdata/en/44/b79bb5352056a4e10000000a1553f6/frameset.htm
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In most cases you will build your processes based on services from the service layer and user interfaces. While both
artifacts themselves can include services (see above), SAP’s process modeling tools also support direct service
consumption. Again, you can include enterprise services directly as well as services based on CAF or plain Java or
ABAP.

What are best practices for service consumption?

You can include services on different layers in your application (see Which clients are available for service
consumption?). Which layer is most suitable depends on your use cases. For example, if you need a user interface for
a service, you can either consume the service in the user interface directly or use the Composite Application
Framework (CAF) as a mediator (see How can | consume and enhance / wrap a service with CAE? for these
scenarios). If you collect data during a process and you need to send this to a service, you may include the service in
your process directly.

A general recommendation is to consume all reading services with a user interface while integrating writing services on
the process level. If you are unsure of what to do, the following proposal provides you with a maximum of flexibility:

Wrap the required services with CAF to reach backend abstraction
Consume (the CAF) services in user interfaces to provide application-specific screens
Build your process by integrating your specific user interfaces and consuming the other CAF-wrapped services

For more guidance, please refer to the Architecture Guideline for Composite Applications98 series.

Regardless of which tool you use for consumption, services should only be consumed via the central hub in your
landscape, the Enterprise Services Repository with the services registry. The SAP tools provide direct connectivity to
the repositories for importing the latest service definitions. Although they also allow you to import services directly (for
example, based on a wsdl file), we strongly recommend refraining from this option (see below for reasons). However,
you still have to differentiate between two aspects: Design time and runtime.

Design Time
Service definitions should only be imported from the ESR / SR for a number of reasons:

It helps to avoid double work since you get an overview of what already exists in your landscape.
You can ensure that you are working on the latest versions.
You only use those services that were accepted to be used in your landscape.

Design time administrators can restrict the developers’ access to the various sources. Therefore not everybody can
read information from the registry, and — even more important — not everybody can publish services.*

When integrating services, you should make use of logical destinations whenever possible. This leads to several
benefits:

Endpoints can be changed without affecting the application
Parts of an application that belong together can be administered centrally

Shifting from development to testing to productive systems is easier

The usage of logical destinations is supported across the SAP tools:

% Architecture Guideline for Composite Applications

Part I: https://www.sdn.sap.com/irj/sdn/qgo/portal/prtroot/docs/library/uuid/20f7c4ef-b73d-2a10-a2b9-d9833908130c

Part Il: https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/1078e3b0-ec5d-2a10-f08a-c9b878917b19

Part IlI: https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/00caf8bd-487a-2a10-36a9-93d840309310

99Registry configuration: http://help.sap.com/saphelp nwcel0/helpdata/en/45/clea61a1194432e10000000a155369/frameset.htm
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Web Dynpro for Java > Adaptive Web Service Model

SAP NetWeaver Visual Composer - mandatory for service consumption

Composite Application Framework = Business Objects and Application Service connected to external sources
Guided Procedures - Web Service Callable Object

BPM - Web Service as Automated Activity

Logical destinations allow you to change the endpoint of a service without affecting your application. If this does not
fulfill your requirements and your application setup calls for complete backend abstraction (making changes to the
interface possible without affecting your application), you should wrap the services by using the Composite Application
Framework. In other words, consume (and adapt) a service with CAF and expose the corresponding functionality as a
service again. This CAF service can then be used in your application. This ensures transparency for your application in
terms of backend systems. Refer to How can | consume and enhance / wrap a service with CAF? for details on this
procedure.

Runtime
For the runtime you should only refer to endpoints that are published in your services registry. This means you can
always be sure that you are using the latest versions of the services and accessing the correct systems.

Security

Developers should aim at inheriting the security settings of service providers via WSDLs and the included WS-Policy
declarations. When service providers use mechanisms for user id propagation (SSO tickets or SAML token profiles)
configuration is reduced to a minimum and only one trust relationship (X.509 certificate-based) is required between
service provider and consumer. As a prerequisite, the identity information exchanged during the SSO process needs to
be shared between service providers and consumers. This task can be handled by common user stores or by
deploying identity management solutions such as SAP NetWeaver Identity Management.

Concerning consumer-specific security aspects such as front end authorizations, auditing, or threat and vulnerability
management, developers should adhere to the relevant secure development guidelines for their platform and re-use
security APIs offered by their front-end platform as much as possible. To ensure a high security level, it is
recommendable to strictly separate user interfaces and business logic, while implementing security checks in the
business logic part via APIs and using a standardized Ul framework such as Web Dynpro.

How can | consume and enhance / wrap a service with CAF?

There are three major use cases which require wrapping services with the Composite Application Framework before
consuming them in your application. They differ in the relationships between the original service interface and the
application-facing interface defined by the CAF application service (refer to Figure 20)

Backend Abstraction

Backend abstraction allows a consumin% application to remain unchanged even when the underlying service
implementation and interface changes10 .

To achieve backend abstraction you can use the Composite Application Framework (CAF). There you need to create a
so-called external service, which wraps the service you want to use. You then create an application service with the
required interface, which should be exactly the interface of the called external service in the case of plain abstraction.
Inside the application service you simply map the application-facing interface to the external service’s interface. Your
application refers to the CAF service which wraps the backend call and thus makes it transparent for the application
how the underlying service’s interface is defined and how the service is called.'®*

% 15 some cases adjustments in the consuming application may be required to fulfill changed security requirements of the backend
systems.

101 Modeling services with CAF:

http://help.sap.com/saphelp nwcelO/helpdata/en/45/174ae492ef5d79e10000000a11466f/frameset.htm
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Figure 20: Service Wrapping with CAF

Simplification

Simplifying a service interface with CAF includes backend abstraction. Again, you need to refer to the external service
you need for your application and you need to define an application service which will be used by your application. In
the case of simplification, the application service’s interface will be simpler than the native service interface — you only
expose the essential parts of the service to the consuming application. Inside your application service you need to map
both interfaces and you might have to take care of the unused fields of the native interface.

In simple cases you can achieve simplification by using a virtual interface'® for any required web service. However,
there are two aspects to be considered. A virtual interface...

= ...belongs to a specific service — by simplifying a service with CAF you reach backend abstraction.

= ...can only handle default values for excluded parameters — with CAF you can add program logic between your
application-specific interface and the service’s interface.

Enhancement

In general, you should refer to

for information on how to enhance services, especially when you want to enhance an enterprise service. You should
only use the Composite Application Framework to realize your enhancement if it application-specific and of a non-
general nature. Again, you need to define an application service with the application-specific interface and you need to
refer to the actual service you require for your application. You now implement the communication between the two
interfaces (this time the application-facing interface is “bigger”) which means simply transporting values between them
in some cases, and enhancements based on the additional parameters in other cases.

Exposing web services with CAF:

http://help.sap.com/saphelp nwcelO/helpdata/en/44/24128b347c1c9fe10000000a11466f/frameset.htm

192 A virtual interface (V1) is a representation of a web service to the outside. You can have several Vis per service and you can
rename parameters, hide operations, etc. in them.
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Which SOA standards does SAP Support?

SAP does not only passively support standards across its products; it embeds, extends, contributes to, interacts with,
leverages, and sponsors open source software and open standards. Therefore SAP is involved in the following
positions in standard consortiums:

W3C: Advisory Board Member

Java Community Process: Executive Committee Member
OASIS: Board Member / Foundational Sponsor

WS-I: Chair and Board Member

OSOA: Co-Founder

Basic languages and protocols for web service definition and messaging include HTTP 1.1, XML, XOP, MTOM, SOAP
1.1 + 1.2 (partially), WS-I Basic Profile 1.0, WSDL 1.1, SAML 1.1.

The interaction between service providers and clients is covered with WS-Reliable Messaging, WS-Addressing, WS-
Policy, WS-Policy Attachment, WS-Trust (partially), WS-Security, WS-Secure Conversation.

STAX 1.0, SAAJ 1.3, JAX-B 2.0, JAX-WS 2.0, JAX-R 1.0 are standards for dealing with web services in Java EE 5
applications.

Additional standards are supported according to the Java EE specification: EJB 3.0, JSF 1.2, JSP 2.1, JMS 1.1, JPA,
SDO 2.1, IMX 1.2.

To find more supported standards in the overall context of enterprise SOA development, please refer to Which BPM
process standards do SAP support?.

When Should | use what — Visual Composer, Web Dynpro for Java, or Web Dynpro for
ABAP?

The fastest way to come up with a user interface for a service is to use SAP NetWeaver Visual Composer (VC).
Although VC is originally intended to build Uls for productive usage, you can also use it for prototyping. This will give
you an idea about which tool will be the right one for your actual development and can act as a means to align with end
users and stakeholders.

Visual Composer and Web Dynpro differ as follows: The former is a mere modeling tool, the latter comprises fully-
fledged development environments following the model-view-controller paradigm. Each approach comes with some
natural restrictions: While modeling is rather easy to learn and no sophisticated programming skills are required, this
approach is limited in terms of functionality. Programming on the other hand allows a wider range of functionality, but
requires more sophisticated skills.

To determine what tool you should use, your key considerations should include:

What are your business application requirements?
Do you need standard table and form layouts? Or do you need special controls (e.g. calendars, tree browsers) or
islands of high interactivity?

From where are you getting your business data?
Are you extracting information from different backend systems? Do you need to consume data from a variety of
complicated services that will require additional manipulation and adaptation?

Does the backend system supply the business functionality you require?
Can you simply connect to the backend through standard enterprise / web services or RFC? Or do you need
additional service fagades and / or legacy connectivity?
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Find this and more information regarding the comparison between Visual Composer and Web Dynpro here:
https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/506b057f-e4e2-2a10-48b2-d9b39afa9cba

If you choose to use Web Dynpro, there is another decision to be taken regarding the programming language. There is
no general recommendation but you can read When do | implement with Java and when with ABAP? for some hints.

What is special about creating user interfaces with SAP NetWeaver Visual Composer?

Visual Composer is a web-based visual modeling development environment that enables developers to quickly create
and adapt model-based transactional and analytical applications, without coding. Visual Composer minimizes the effort
and time required to create an application.

Visual Composer features a visual user interface that streamlines application development, enabling users to model
applications by dragging and dropping elements onto a Design board, rather than manually writing code. This modeling
tool provides sophisticated, yet simple-to-use, tools for creating applications that process data from back-end systems
(SAP systems, Web services, and others).

Visual Composer compiles the models and deploys them to different Ul technologies, such as Web Dynpro. Business
process experts can interact with application developers and content experts to build or customize applications as
needed, accessing the Visual Composer application via a Web browser on any computer.
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Figure 21: SAP NetWeaver Visual Composer Modeling Environment

Find more details in the Visual Composer Documentation:
http://help.sap.com/saphelp nwcel0/helpdata/en/45/04134e8a5741deel0000000a1553f6/frameset.htm

What is special about creating user interfaces with Web Dynpro (Java and ABAP)?

Web Dynpro is a development and runtime environment for web applications which adheres to the model-view-
controller paradigm.

In Web Dynpro for Java, the model layer represents all the data that the user interface is working on and takes care of
connectivity to the according backend systems. Wizards allow easy integration of several kinds of backend systems
and automatic generation of all representations of the data and functionality from the model. These representations are
standard programming objects in terms of the corresponding programming language and they are required for the
development process. Web Dynpro for ABAP does not have a dedicated model layer but benefits from reusing the
existing ABAP connectivity.

108 Adapted from: http://help.sap.com/saphelp _nwcelO/helpdata/en/73/c3b80ef576461db7da38e637be694a/frameset.htm
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The controller layer takes any user interface related program logic you may need and organizes the communication
between the backend system (represented by the model) and the view layer.

The view layer covers the actual screen the user sees. It comes with a lot of pre-defined Ul components and layout
mechanisms. Additionally, you can integrate SAP Interactive Forms by Adobe (refer to What is special about creating
user interfaces based on SAP Interactive Forms by Adobe?) into the views.

The Web Dynpro programming model supports componentization. User interfaces can be structured using components
with clearly defined interfaces. In general, the framework provides a lot for free. The design time tools include graphical
editors for maintaining relationships between components, for defining the data and control flow. During runtime, end
users benefit from locale-specific display mechanisms (language choice, currencies), sophisticated controls like the
calendar control or customizable tables and personalization.

The Web Dynpro tools are integrated into the standard development environments — SAP NetWeaver Developer
Studio for Java, ABAP Workbench for ABAP (refer to Figure 22 and Figure 23).
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Figure 22: Web Dynpro for Java development environment

Web Dynpro for Java documentation:
http://help.sap.com/saphelp nwcel0/helpdata/en/44/789ee8d62455cee10000000a1553f6/frameset.htm

Web Dynpro for ABAP documentation:
http://help.sap.com/saphelp nw70/helpdata/EN/77/3545415ea6f523e10000000a155106/frameset.htm

©SAP AG 2008


http://help.sap.com/saphelp_nwce10/helpdata/en/44/789ee8d62455cee10000000a1553f6/frameset.htm
http://help.sap.com/saphelp_nw70/helpdata/EN/77/3545415ea6f523e10000000a155106/frameset.htm

68

= EEE
Wiew Edit Goto  Utilities  Environment  Systern Help

(V] Bl dH [ Cae 8 HE a0aaRE | @
Web Dynpro Explorer: Display View for RULESGENERATOR
|:| |I| EH:H Fattern || Fretty Printer || Controller Documentation | ||§| ShowiHide Layout Preview

AgATC Result Browser iiew! HAIN Attive
@'M\ME Repositary Properties VT Inbound Flugs , Outbound Plugs |, Context | Aftribu
= Repository Browser
E=Transport Grganizer [ Favorites Jco
5
B3Enterptise Services Browser te’t‘_t " Display Rule vith Rule ID: E‘ g
ackion
selection " Create Mew Rule With Rule D0 [MAIN ATT [
Wek-Dynpro-Comp. §Intf. - T - |
[RULESGENERATOR - & layout B
graphic
e EREHE BB EE || B i i
I I | I | | I IG] inEcgration ViewContainerUlElement: RULE_DETAILS_VC
Ohject Mame |Deseription
= ¢ RULESGEMERATOR Ul Management for rules.
‘m COMPONENTCONTROLLER
b o&f Component Interface i renaH]
 HEIEE Properties
B CALC_PROPS_VIEW Detailed Properties view. D =
= -
B FROFILE_PROPS_VIEW Detailed Properties view SN
B PROPS_VIEWS Detailed Propetties view. aeEEes )
B RULE_DETAILS_VIEW view which is embadded activateAc
I T Windows contexthe
b« Component Usages contexdile
[ @Weh Cynpro Applications o]
| — R i oo
\ a7

Figure 23: Web Dynpro for ABAP development environment

What is special about creating user interfaces based on SAP Interactive Forms by Adobe?

pdf is a de-facto document standard. With SAP Interactive Forms by Adobe SAP integrated this technology for use
cases integrated with SAP’s technology. This allows the realization of scenarios which cannot be tackled with classic
user interface technologies.

Forms are integrated in Web Dynpro and Guided Procedures. Adobe’s tool for designing forms (Adobe Lifecycle
Designer) is integrated into the tools’ design times. This offers a lot of automation such as replicating existing data
structures to the forms etc. The Adobe Lifecycle Designer also allows importing existing forms which can then easily be
connected to Web Dynpro or Guided Procedures.

Due to their different appearance and additional use cases, forms are used for a variety of tasks:
Transformation of paper-based processes - copy the paper form to ease the transition

Printing & Archiving = you can use forms for generating bills etc. or to store documents (not only the data
contained therein)

Offline scenarios - you need to acquire data from users that are not online

Offline scenarios are one of the major benefits of forms. You can offer forms for download or send them out via email.
To get the required data into your system, you can let users upload or send the forms via email. In the case of an
integrated offline step in Guided Procedures, the form will automatically be sent out to the relevant user, who only
needs to click the submit button on the form to send the data back to the process. To avoid unnecessary round trips,
you can include offline validation in a form (field type, length, etc.).

All data that you defined for the form will be contained when you get it back from the user. The mapping between the
form’s data container and the Web Dynpro context or the Guided Procedure context ensures that all data is
automatically transferred back to your system.
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What is an Enterprise Service Bus?

An Enterprise Service Bus (ESB) refers to a software architecture construct. This construct is typically implemented by
technologies found in a category of middleware infrastructure products. It is usually based on recognized standards,
which provide foundational services for more complex architectures via an event-driven and standards-based
messaging engine (the bus).

An ESB provides an abstraction layer on top of an implementation of an enterprise messaging system. It does not
implement a service-oriented architecture but provides the features with which one may be implemented.

The ESB in SAP’s enterprise SOA environment is the communication infrastructure that is responsible for the
integration of different systems in a system landscape. The Service Bus combines the different providers and
consumers of services and groups, the functions of a service runtime that enable service-based communication and an
integration runtime that provides mapping, routing, and business process management. In this way, scenarios can be
supported in which the consumer and provider do not know each other and have different technical prerequisites.

In cases where either the consumer or the provider is an old system that does not yet avail of any service technology,
adapters must take on the task of bringing both parties together - that is, the task of creating a protocol conversion
between the Web service protocol and the respective protocol of the old system.

This process integration based on SOA middleware ensures that differences between purely service-based scenarios
and integration scenarios can be kept to an absolute minimum.

The Service Bus capabilities allow you to connect core application processes with business partners as well as the
composition environment. The various connectivity options of the Service Bus are supported by different Web Services
based standards. The implementation of a common service abstraction from lower-level protocols such as HTTP or
JMS, offer simplicity.

The key ESB characteristics are the following:
Support for synchronous and asynchronous messaging
Standards Support (see question “Which standards are supported?”)
Ability to wrap non-WS enabled (legacy) applications and expose them as managed and reusable services
Mediation Capabilities
All routing patterns including dynamic routing, such as content-based routing
Data mapping and transformation
Ability to handle high volume messaging scenarios

Interoperability between consumers and providers with different bindings, such as SOAP/http as well as proprietary
protocols

Ability to add additional mediation capability for message enrichment
Support for message-level and transport-level policy-based security
SAP NW PI provides the following key tools:
Enterprise Services Repository and Services Registry
The Enterprise Services Repository stores the enterprise SOA artifacts like process components, process component

interaction models, global data types, interfaces, message types, services, etc. The Services Registry stores all service
endpoints.
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Integration Directory

The Integration Directory is the central tool for configuring the processing of messages, such as the systems and
external communication partners that are involved in the process, the routing rules that govern the message flow
between these entities, as well as the settings for communication incl. security.

Integration Server

The Integration Server is the runtime environment to provide secure, standards-based, reliable, and scalable
communication between provider and consumer applications. The Business Process Engine as part of the Integration
Server takes care of cross component Business Process Management and handles processes where the message
flow between different business applications is dependent on several messages or on time and business actions or
reactions.

Advanced Adapter Engine

The Advanced Adapter Engine provides flexible deployment options: It can be deployed either together with the
Integration Server or in separate, non-central installations, such as in remote subsidiaries or deployed closer to
applications in secure locations.

The Advanced Adapter Engine provides built-in mediation capabilities to reconcile incompatible protocols, structural
maps, schema, and data formats between provider and consumer applications. The Advanced Adapter Engine
supports reliable transport and queuing capabilities to provide mechanisms for handling different quality-of-service
levels at runtime, as well as validation of payloads using an XML schema.

JSE Adapter Engine

The JSE Adapter Engine is a very lean deployment method of providing some connectivity and data format conversion
options. This Adapter Engine can be installed as stand-alone version on operating systems with very limited hardware
requirements for example.

SAP NetWeaver Administrator (SAP NWA) for SAP NW Pl and Runtime Workbench

The SAP NWA for SAP NW Pl and Runtime Workbench safeguard the deployment and operations of the processes in
order to ensure runtime governance, security with access control, authentication, auditing, enforcement of compliance
to policies, and monitoring of the service execution.

The key ESB characteristics are the following:
Support for synchronous and asynchronous messaging
Standards Support (see question “Which standards are supported?”)
Ability to wrap non-WS enabled (legacy) applications and expose them as managed and reusable services
Mediation Capabilities
All routing patterns including dynamic routing, such as content-based routing
Data mapping and transformation
Ability to handle high volume messaging scenarios

Interoperability between consumers and providers with different bindings, such as SOAP/http as well as proprietary
protocols

Ability to add additional mediation capability for message enrichment
Support for message-level and transport-level policy-based security

Figure 24 shows an overview of the ESB components.
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Figure 24: ESB Overview

Why should | use mediated scenarios?

In a Point-to-Point scenario, messages are sent directly from a sender system to a receiver system.

In a mediated scenario a message is sent from a sender system to a middleware software, where it is processed and
then forwarded to the receiver systems. The Integration Server is the central instance of the middleware software in
this case and it provides process integration services such as routing and mapping. The Integration Directory enables
central configuration of Integration Broker-mediated communication for A2A and B2B. It enables you to connect
systems from different vendors (non-SAP and SAP) in different versions and systems implemented in different
programming languages (Java, ABAP, and so on) to each other.

At the center of the Pl infrastructure is an XML-based communication that uses HTTP. The application-specific
contents are transferred in messages in user-defined XML schema from the sender to the receiver using the
Integration Server.

Senders and receivers that exchange messages using the Integration Server are separated from one another. This
separation makes it easier to connect systems that are technologically different. Every system that can exchange
messages with the Integration Server can also exchange messages with all other systems that are connected to the
Integration Server.

The mediation capabilities of the Enterprise Service Bus offer services that are essential in a heterogeneous and
complex system landscape:

You can define mappings between data and structures of different technical and semantic types and execute them
at runtime.

You can specify the destination system of a message according to various different parameters, dynamically at
runtime (routing).

You can split messages — for example, send all messages with specific attributes to an additional system as well as
the actual target system.
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You can convert messages from other formats into the XML message format of the PI environment and vice versa
by means of suitable adapters. For example, you can convert RFC-based calls into XML-based messages and
communicate with external systems.

You can monitor the message flow and processes with central monitoring tools

You can find more information in the documentation:
Developing Services for Enhanced A2A Processes (ABAP)
Consumers for Brokered Communication (Java)*®

104 ' Creating and Configuring Service Providers and

Which standards are supported?

The current implementation of SAP’s SOA Middleware, SAP NetWeaver Process Integration 7.1, supports the following
standards:

Web service standards

The Enterprise Service Bus, implemented by SAP NetWeaver Process Integration, enables the communication
between application modules developed in different programming languages on different hardware and in different
systems using Web Services. Therefore, SAP NetWeaver Pl supports several Web service standards, like, for
example, Web Service Reliable Messaging, WS-Security, WS-Policy, and many more.

You can find a detailed list of supported standards as well as more information about these standards under Supported
Specifications®.

Other standards
Additionally, the following standards are supported in different areas related to the Enterprise Service Bus.

Core Components Technical Specification (CCTS)
The definition of core data types and aggregated data types in the ES Repository is based on this standard.107

BPEL 2.0
Business Process Management supports the process definition part of WS-BPEL 2.0. You can use this standard to
export integration processes designed in the ES Repository to a hon-SAP system and execute them. You can also

use the WS-BPEL format to import an integration process from a non-SAP system and execute it on the Integration
Server.108

MTOM
You can use SOAP Message Transmission Optimization Mechanism (MTOM) to optimize performance when
transferring binary data by using the SOAP protocol.109

Which content does SAP deliver to speed up integration projects?

SAP delivers business content that contains all integration knowledge for a cross-component business process that
can be specified during the design phase. This content is stored and managed in the ES Repository and is therefore
also referred to as “ESR content”.

1%% Developing Services for Enhanced A2A Processes:

http://help.sap.com/saphelp nwpi71/helpdata/en/e6/53934259a5cc6ae10000000a155106/frameset.htm

105 Creating and Configuring Asynchronous Web Service Consumers for Brokered Communication

http://help.sap.com/saphelp nwpi71/helpdata/en/47/0e3004a74066cbel10000000a1553f6/frameset.htm

106 Supported specifications: http://help.sap.com/saphelp nwpi71/helpdata/en/46/b1401bf96c41d5e10000000a1553f7/frameset.htm
to7 Developing Data Types: http://help.sap.com/saphelp nwpi71/helpdata/en/45/607415b5b33bdbe10000000a1553f7/frameset.htm
198 \§S-BPEL: Importing or Exporting an Integration Process:

http://help.sap.com/saphelp nwpi71/helpdata/en/9f/7a7440036f6d1de10000000a1550b0/frameset.htm

199 MTOM: http://help.sap.com/saphelp_nwpi71/helpdata/en/76/fc9c3d9a864aef8139d70759a499fc/frameset.htm
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ESR content encompasses integration knowledge spanning the different levels of detail from business process models
down to the individual data structures of the exchanged data. The different entities of ESR content (ESR objects) are
highly integrated and nested.

In detail, ESR content is made up of the following entities:

Process models

Process models contain information about the overall process flow of a cross-component business process as well as
the involved components. Different model types are supported: integration scenario models, process component
models, as well as process component interaction models. Additionally, the process integration scenarios are
supported that were made available in earlier releases of SAP NetWeaver Process integration.

From a process model you can navigate to all other ESR objects that are relevant for the process, for example the
involved service interfaces and mappings.

For more information, see What model types can | use? and the documentation™*°.

Objects to define services
Service interfaces define the outbound and inbound interfaces of a message exchange. Different operations of service
interfaces correspond to different message types. The data structure of a message is defined by data types.*™*

Mappings

If the data structures on the sender and receiver side of the mediated communication differ from each other, the
mappings contain the necessary rules to transform the source into the target data structure. A graphical mapping editor
is available to define mappings.**?

Content to pre-configure business processes

Adapters define how different protocols or standards can be connected to the Integration Server at runtime. This is also
referred to as configuration of the connectivity to the back-end systems.

The configuration is performed in the Integration Directory when a business process is set up for a concrete system
landscape (for more information, refer to the section How do | configure connectivity to the backend systems? in this
handbook). Most of these settings are not yet known when the content is created in the ES Repository, since they
depend on the details of the concrete system landscape.

However, parts of the connectivity configuration might already be known in advance, like, for example, the adapter
types that are used. Within a communication channel template, you can specify these details and make them available
as part of the ESR content shipment. During configuration, the customer can select the communication channel
template and create the relevant communication channel based on the template. This option enables you to ship
processes that are already pre-configured to a large extent, thus accelerating the configuration duration on the
customer side considerably.™

Executable integration processes
Integration processes are executed by the Business Process Engine. In an integration Process you define all the
process steps to be executed and the parameters relevant for controlling the process.***

Partners of SAP have the option to develop their own ESR content. The SAP Integration & Certification Center (ICC)
initiated a certification program to ensure a standardized and aligned development process for ESR content provided
by third-party vendors. This program is aimed mainly at those software and service providers who develop integration
solutions in the SAP environment.

19 pefining Objects for Modeling Applications:

http://help.sap.com/saphelp nwpi71/helpdata/en/bb/f6ced82f42427a8f989eed5ae79495/frameset.htm

1 Defining the Service Structure with Interface Objects:

http://help.sap.com/saphelp nwpi71/helpdata/en/ba/d4c23b95c8466ce10000000a114084/frameset.htm

112 Mapping Messages to Each Other Using Mapping Objects:

http://help.sap.com/saphelp nwpi71/helpdata/en/d2/58cd3b11571962e10000000a11402f/frameset.htm

13 Adapter Objects: http://help.sap.com/saphelp nwpi71/helpdata/en/65/dfc755843b734992ce0d8f93f35178/frameset.htm

14 Integration Processes: http://help.sap.com/saphelp nwpi71/helpdata/en/3c/831620a4f1044dba38b370f77835cc/frameset.htm
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By participating in the certification program, those providers can benefit from the experiences SAP gained in the
development of process integration content and they easily can get access to the expanding customer base of SAP
NetWeaver.

Content provided by SAP as well as certified process integration content offered by SAP partners is published via the
Content Catalog on https://www.sdn.sap.com/irj/sdn/soa-modeling, page SOA Business Content.

What do | need to consider regarding security?

The communication and security configuration includes the following topics:

User Management and User Roles

You usually create users in the clients of the Integration Server. In addition, you can create more specific user roles by
defining data-dependent authorizations for the Enterprise Services Repository and the Integration Directory, and
assigning these authorizations to roles you create in user management.

Single Sign-On for the Pl Web Components
You have to ensure that Single Sign-On works properly between the Pl Web components.

HTTPS Configuration for Messaging

When configuring HTTPS for message exchange, you must handle the ABAP and Java parts differently.

For the ABAP proxies, you have to configure the destinations pointing to the Integration Server to use HTTPS
(transaction SM59).

For the Advanced Adapter Engines and the Java proxies, HTTPS communication is set generically using the
corresponding parameters in the exchange profile.**®

Security Configuration at Message Level

The configuration of security at message level differs depending on the used protocol and communication partner.
Message-level security allows you to digitally sign or encrypt documents exchanged between systems or business
partners. It improves communication-level security by adding security features that are particularly important for inter-
enterprise communication. Message-level security is recommended and is in most cases a prerequisite for inter-
enterprise communication.

To enable message-level security™'” within the Integration Server, you have to configure the Web service security in
AS ABAP'*® and AS Java'®.

Configuration of Principal Propagation
Principal propagation is the possibility of forwarding the user context of a message unchanged from the sender to the
receiver. It enables authentication of a message in the receiver system with the same user who issued the message in
the corresponding sender system. Therefore the receiver application is virtually part of the sender application, and the
permissions and audit functions of the receiver application can be applied to the original user of the sender application.
Principal propagation is implemented using authentication between the involved messaging components. You can use
SAP assertion tickets or the Security Assertion Markup Language (SAML) tokens for this purpose.'*

You can find more information in the SAP NetWeaver Process Integration Security Guide™*

and in the Integration
Directory documentation'**.

15 Defining User Roles: http:/help.sap.com/saphelp _nwpi71/helpdata/en/f4/67b340be3dff5fe10000000a155106/frameset.htm

18 HTTP and SSL: http:/help.sap.com/saphelp_nwpi71/helpdata/en/14/ef2940cbf2195de10000000a1550b0/frameset.htm

1 Message Level Security: http://help.sap.com/saphelp_nwpi71/helpdata/en/a8/882a40ce93185de10000000a1550b0/frameset.htm
118 Configuring Web Service Security in AS ABAP:

http://help.sap.com/saphelp nwpi71/helpdata/en/b8/cb1141e109ef6fe10000000a1550b0/frameset.htm

119 Configuring Web Service Security in AS Java:

http://help.sap.com/saphelp nwpi71/helpdata/en/a8/cc1141e109ef6fe10000000a1550b0/frameset.htm

129 Configuring Principal Propagation (SAML):

http://help.sap.com/saphelp nwpi71/helpdata/en/46/8f612d30ed19aee10000000al11466f/frameset.htm
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What do | need to consider regarding performance?
SAP NetWeaver PI 7.1 introduces three techniques to better support high volume scenarios:
Direct connections allow PI to skip runtime traffic when it adds no value.

A central Web services configuration for direct communication between two systems without using the Integration
Server is possible (see question Can | route point-to-point connections using the service bus?)

Packaging'®® is basically intended to group small messages and process them in parallel queues to improve
throughput.

You can improve the performance of message processing in SAP NetWeaver Process Integration by grouping together
asynchronous messages in packages and then processing each message package.

The asynchronous messages are not processed individually but as a package in one Logical Unit of Work (LUW).
Depending on the size and number of messages in the queue, this procedure can increase performance significantly.
Additional advantages are:

Multiple messages are processed in one dialog work process in one service call. Context switches for mapping,
routing, reading the message header and so on can be reduced and mass operations on the database are possible

The programs required for processing the messages are only loaded once for each package
Less time is required to load the messages
Fewer logons are required for processing the messages

For asynchronous scenarios message packaging plus multiple message processing in ccBPM improves the throughput
for small messages (<100kB) by factors 2-10. This includes ccBPM improvements like transient processing of multiple
steps. Performance improvements without ccBPM are about factor 3.5.

SAP NW PI 7.1 also has the capability to process small synchronous messages faster than before.

Local Processing in the Advanced Adapter Engine (AAE)

The AAE is the successor of the adapter engine and supports a wide range of scenarios, skipping unnecessary internal
steps and boosting message speed and throughput.

Message Processing is only executed on the Advanced Adapter Engine from one adapter to another without the
involvement of the Integration Engine. The Advanced Adapter Engine provides mapping and routing locally. The
primary objective of using local processing in the AAE is to increase the performance of message processing by
eliminating the need for the ABAP stack during the process. By bypassing the ABAP stack, the message processing
will still keep the existing monitoring and support functions. A performance improvement of up to factor 10 is
anticipated.

When using local processing in the AAE, you cannot use IDoc and HTTP adapters, as well as mapping in ABAP and
ccBPM.

Be aware that high performance is primarily based on proper integration design.

For more information, refer to the presentation Leverage High Volume Readiness withSAP NetWeaver Process
Integration™®* and the how-to guides regarding performance and high availability for SAP’s SOA middleware'**.

121 SAP NetWeaver Process Integration Security Guide:

http://help.sap.com/saphelp nwpi71/helpdata/en/f7/c2953fc405330ee10000000a114084/frameset.htm

122 Message Security: http://help.sap.com/saphelp _nwpi71/helpdata/en/43/cbh01cec4370cd5e10000000a1553f7/frameset.htm
Transport Security: http://help.sap.com/saphelp _nwpi71/helpdata/en/43/cc81c710460d87e10000000a1553f7/frameset.htm

123 Message Packaging: http://help.sap.com/saphelp nwpi71/helpdata/en/46/79e8e13872275ae10000000a11466f/frameset.htm
124 presentation: Leverage High Volume Readiness with SAP NetWeaver Process Integration:
https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/00982670-748c-2a10-3985-cdd42fb43e50

% How-to guides:
https://www.sdn.sap.com/irj/sdn/soa-servicebus?rid=/webcontent/uuid/70ba8e92-214f-2a10-1087-8fa768d407{8#section2
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How can | monitor mediated scenarios?
Monitors are offered in the following toolsets:
Runtime Workbench
SAP NetWeaver Administrator for Pl
Pl Tools / Web Service for Java (Local NWA)

Depending on the implementation basis (ABAP or Java technology) for the respective component, additional tools for
detailed monitoring and for problem and performance analysis are available.

Runtime Workbench
The Runtime Workbench is a central tool in SAP NetWeaver Process Integration for monitoring and testing the
individual components and for monitoring message processing and performance. The Runtime Workbench can be
accessed from the Pl Tools start page or at http://<host>:<port>/rwb.
You use the Runtime Workbench to display and monitor the components of the Integration Server such as the
Integration Engine, the Business Process Engine, the Adapter Engine, the System Landscape Directory and so on.
Runtime Workbench Monitors:

Component Monitor

Communication Channel Monitor

Java Proxy Runtime Monitor

Message Monitor

End-to-End Monitor

Performance Monitor

Message Alerting

Cache Monitor

Web service monitors (Sequence Monitor / Logging & tracing) are not available in the Runtime Workbench.

The Runtime Workbench enables you to integrate with the SAP Computing Center Management System (CCMS) and
the SAP Process Monitoring Infrastructure (PMI).

CCMS and PMI can be configured on a central monitoring server (CEN). For more information about central monitoring
with CCMS, see Monitoring Setup Guide for SAP NetWeaver 7.0 under http://service.sap.com/operationsNW70 >
Monitoring

Pl / Web Service Tools for Java (Local NWA)

You can also access specific Pl monitoring functions by using the SAP NetWeaver Administrator of your local AS Java,
for example, to monitor a non-central Advanced Adapter Engine or Partner Connectivity Kit (PCK). You start the local
SAP NetWeaver Administrator with the URL http://<host>:<port>/nwa.

Message Monitor
Adapter Engine Status Monitor
Communication Channel Monitor
Sequence Monitor
Logging and Tracing

SAP NetWeaver Administrator for PI
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Note: Not all monitors of the Runtime Workbench are completely integrated into the SAP NetWeaver Administrator for
PI. Therefore SAP recommends that customers use the Runtime Workbench for Pl monitoring in production scenarios.
SAP has decided to merge the central mode of SAP NetWeaver Administrator into the new work centers available as
of SAP Solution Manager 4.0 SP 15. Therefore it can be used in an administrative context together with non-Java
based administration tools. Although the central mode of SAP NetWeaver Administrator will be still available for some
time, SAP will not develop this tool any further. SAP focuses on optimizing the administrative work centers of SAP
Solution Manager instead (see: http://service.sap.com/solutionmanager).

The local mode of SAP NetWeaver Administrator remains unchanged: It is available for current and future releases of
SAP NetWeaver.

Monitoring of the overall system and the integration landscape is possible. Start SAP NetWeaver Administrator for Pl
from your PI start page (http://<host>:<port>/dir) under Configuration and Monitoring = NetWeaver Administrator.
On a dual stack system, the NWA for PI provides the following monitors for the Runtime Workbench plus the Web
service monitors:

Message Monitoring

Performance Monitoring

Cache Monitoring

Alert Inbox / Rules
End-to-End-Monitoring

Adapter Monitoring

Communication Channel Monitoring

Sequence Monitoring
Using Web Services Reliable Messaging, you can group messages into sequences. Errors in transmission can be
found using the analysis tools of the Sequence Monitor and they can also be rectified.

Web Service Logging and Tracing
The logging feature supplies you with information on the processing steps in the SOAP runtime. Using the tracing
function, you can analyze errors or performance problems in detail.

Note: Not all monitors of the Runtime Workbench are completely integrated into the SAP NetWeaver Administrator for
PI. Therefore SAP recommends that customers use the Runtime Workbench for Pl monitoring in production scenarios.
SAP has decided to merge the central mode of SAP NetWeaver Administrator into the new work centers available as
of SAP Solution Manager 4.0 SP 15. Therefore it can be used in an administrative context together with non-Java
based administration tools (see: http://service.sap.com/solutionmanager).

The local mode of SAP NetWeaver Administrator remains unchanged: It is available for current and future releases of
SAP NetWeaver.

You will find more information in the documentation**® and on SDN**’.

The Troubleshooting Guide'?® on http://service.sap.com/operationsNWpi71 helps you when analyzing problems
associated with SAP NetWeaver Process Integration (PI). It describes where to find information in error situations and

how to trace problems.

126 process Integration Monitoring:

http://help.sap.com/saphelp _nwpi71/helpdata/en/f7/c8d34213d9324fa3329dcdf8e7belb/frameset.htm

New features — monitoring: http://help.sap.com/saphelp _nwpi71/helpdata/en/44/46d1a56faf52d3e10000000a1553f6/frameset.htm
127 service Configuration and Monitoring:
https://www.sdn.sap.com/irj/sdn/soa-management?rid=/webcontent/uuid/fOceee52-fd4f-2a10-989¢c-b10450b58ae3#section?

%8 Troubleshooting Guide:

https://websmp106.sap-ag.de/~form/sapnet? SHORTKEY=01100035870000702797& OBJECT=011000358700000063822008E
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Can | route point-to-point connections using the service bus?

In direct communication, two systems use the Web service runtime to communicate with each other directly without
using a middleware software. Direct connections increase performance. The drawback is the continued maintenance
and support of the point-to-point connections.

By using SAP NetWeaver Pl these activities can be centralized. The necessary configuration settings for the involved
systems can be made centrally in the Integration Directory. The configuration settings are propagated to the back-end
systems by means of cache natifications.

At present, this mechanism can only fully propagate the configuration data to those back-end systems that are based

on AS ABAP 7.1. When using back-end systems based on another stack and release, the configuration relies on
additional tools and procedures. For more information on this, see Configuring Web Service Scenarios on SDN'*°.

Process Integration runtime services such as mapping can not be used in direct communication.
The use of SAP NetWeaver PI for direct connections has the following advantages:

Increase in performance
Central administration and support of direct connection design and configuration
Central monitoring of message processing
Direct connections do not include:
Dynamic receiver determination
Mapping and transformation
ccBPM

All functionalities provided by the Integration Server (e.g. content-based routing and sending one message to multiple
receivers).

The configuration settings required in the Integration Directory for direct communication comprise the following parts
(when using back-end systems that are based on AS ABAP 7.1):

Communication component for sender and receiver business system
A communication component must be defined for each sender business system and receiver business system.

Receiver channel (adapter type WS) for the receiver system
Contains all configuration settings that enable the receiver system as a Web service provider.

Direct connection (defined for sender system and sender interface, as well as receiver system)
Contains the required assignments of the sender and receiver and defines the configuration settings for the sender
system.

To establish a direct connection in Java — proceed as follows:
Design sender and receiver interfaces in the ES Repository
Generate a WSDL file
Import WSDL into SAP NetWeaver Developer Studio
Add service, type and binding to the WSDL
Deploy the Java provider to the JEE 5 server

129 Configuring Web Service Scenarios:
https://www.sdn.sap.com/iri/sdn/go/portal/prtroot/docs/library/uuid/109aa318-5aa6-2a10-799d-a495383c1e01
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Configure the direct connection between sender and receiver systems in the SAP NetWeaver Administrator

Documentation on Configuring Direct Communication:
http://help.sap.com/saphelp nwpi71/helpdata/en/45/64cc5cla8elb24e10000000a155369/frameset.htm

What technical connectivity options are available?

The various options available for connecting systems to the Integration Server are summarized under the term
Connectivity.

Support for various connectivity options include handling different end points, such as file, database, Web services,
Java Message Service (JMS), Remote Function Call (RFC) documents, intermediate documents (IDoc) for electronic
data interchange (EDI), RosettaNet Implementation Framework (RNIF) messaging, and so on.

All the systems either send messages to, or receive messages from the Integration Server. It is the task of the
Integration Server to distribute the messages received according to the rules that are configured in the Integration
Directory. In this way, messages can be exchanged between all systems in a heterogeneous system landscape,
regardless of whether a message was sent to the Integration Server using an adapter or the proxy runtime.

You can exchange messages using SAP Pl as soon as a runtime component can communicate with the Integration
Server. The following connectivity options are available:

Communication Using Proxy Runtime

Classes are generated for outbound service interfaces. By calling a method of the class you can transfer your data to
the proxy runtime, which constructs the message and forwards it to the Integration Server. Proxies for outbound
interfaces are called consumer proxies.

Interfaces are generated for inbound service interfaces that must be implemented by the application for receiver
processing. The proxy runtime calls this processing automatically once it has received an appropriate message.
Proxies for inbound interfaces are called provider proxies.

Communication Using Adapter Runtime

A central component of the adapter runtime is the Adapter Framework, with services for messaging, queuing, and
security handling. The adapter framework supports the JCA standard (JCA: Java Connector Architecture) and uses
resource adapters, which are provided either as part of usage type Process Integration or by SAP partners. (see
guestion How can | extend connectivity with standards-based adapters?)

Communication with Embedded Process Integration

You can install an SAP application together with an embedded Process Integration on SAP NetWeaver Application
Server. An additional business system is connected to the Integration Server of the embedded Process Integration by
means of proxies or the adapter runtime. This business system can assume the role of either a sender system (using
client proxies) or a receiver system (using server proxies) or both.

Communication Using Industry Standards (RosettaNet)
The Integration Server provides you with adapters that are built around industry standards and that therefore simplify
communication.

The industry standards support within Process Integration focuses on supporting RosettaNet-based scenarios that
are standardized for the High Tech industry.

Process Integration provides the RNIF Adapter, which supports RosettaNet-based communication between business
partners.

The CIDX Adapter supports Chem.eStandards, a standard published by Chemical Industry Data Exchange used for
collaborative commerce over the Internet in the Chemical industry.

Communication Between SAP Pl Landscapes
Business partners who use usage type Process Integration (PI) can exchange messages between their system
landscapes.

If both business partners use PI, then you can connect the two Integration Servers to exchange data.

©SAP AG 2008 w


http://help.sap.com/saphelp_nwpi71/helpdata/en/45/64cc5c1a8e1b24e10000000a155369/frameset.htm
http://help.sap.com/saphelp_nw04/helpdata/en/2a/02eff210ef4caa9a1ed4ab875c28e9/content.htm
http://help.sap.com/saphelp_nw04/helpdata/en/ad/4e27db3e7b4e6b970fd1afa9abe0c9/content.htm
http://help.sap.com/saphelp_nw04/helpdata/en/d4/09a9426790ca6ae10000000a155106/content.htm
http://help.sap.com/saphelp_nw04/helpdata/en/9b/5d989b236e4a4e8067446b103b05fa/content.htm
http://help.sap.com/saphelp_nw04/helpdata/en/7e/d7d43fb9490c65e10000000a114b1d/content.htm

80

A PI Integration Server can also send and receive SAP Xl 2.0 messages. Therefore it is also possible to integrate
business partners who use SAP Xl 2.0.

Smaller business partners who do not use Pl can use the Partner Connectivity Kit (PCK) to exchange messages with
the system landscape of a business partner who uses PI.

Find more details in the documentation on Connectivity:
http://help.sap.com/saphelp nwpi71/helpdata/en/70/f3cbad30ee479cb15672219f3405f0/frameset.htm

How can | extend connectivity with standards-based adapters?

Adapters enable the Integration Engine and the Partner Connectivity Kit (PCK) to communicate with different
applications. The Partner Connectivity Kit (PCK) enables you to convert messages in your system landscape to XML
format and forward them to the Integration Server.

You require an adapter to communicate with SAP systems older than Release 6.20 and with external systems. A direct
system connection using proxies and without additional adapters is supported for SAP systems that are based on
Application Server 6.20 or higher.

Adapter Types

The Advanced Adapter Engine provides you with various adapters that you can use to connect external systems to
your Integration Engine. You can use these adapters to convert XML and HTTP-based messages to the specific
protocols and formats of the respective external systems and the other way around.

Using the adapter type WS you can configure the communication of systems that use the Web service runtime to
communicate with each other. The adapter type supports the Web Service Reliable Messaging protocol.

The IDoc adapter integrates existing SAP components with the Integration Engine. It converts XML- and HTTP-based
documents to IDocs and the other way around. This enables you to integrate your existing SAP infrastructure with the
SAP infrastructure based on system integration and the exchange of XML messages.

The plain HTTP adapter gives application systems the option of communicating with the Integration Engine and
exchanging business data in a simple format, using an HTTP connection.

SAP offers the following adapters:

Technical Adapters
File/FTP (File Systems / FTP Servers)
JDBC (RDBMS systems)
JMS (Messaging systems, e. g. MQSeries, SonicMQ)
SOAP (Web Services)
Plain HTTP
Mail (Mail Servers via SMTP, IMAP4, POP3)
SAP Business Connector (SAP BC)
Marketplace (SAP Marketplaces)
Application Adapters
RFC

IDoc
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Industry Standard Adapters
RNIF 2.0 (RosettaNet)
RNIF 1.1 (RosettaNet)
CIDX (RNIF 1.1)

SAP relies on a system of partners to provide connectivity solutions for other applications and certain industry
standards. SAP has Connectivity Reseller Agreements with

Seeburger AG
iWay Software

Informatica

Third-Party solutions are sold and delivered through SAP.

You will find more details in the documentation**® and the SAP Service Marketplace holds additional information:
http://service.sap.com/xi 2 SAP Xl in Detail > Connectivity = Connectivity SAP NW 7.0/ ‘04

What Quality-of-Service Options does the ESB Provide?

ESB offers functions for the reliable processing of messages and for the support of different quality of services by
means of queues.

The aspect Quality of Service is important for message processing with the Integration Engine.
The sender of a message uses the attribute Quality of Service (QoS) to determine how a message is delivered. The
following types of quality of service are supported:

BE (Best Effort):
The message is sent synchronously. The sender waits for a response before it continues processing.

EO (Exactly Once):
The message is sent asynchronously. The sender does not wait for a response. The Integration Engine and the
Advanced Adapter Engine guarantee that the message is sent and processed exactly once.

EOIO (Exactly Once In Order):
Messages are delivered with the same queue names (supplied by the application) in the same sequence that they
were sent from the sender system. Message processing is asynchronous in this case.

In the case of quality of service BE, an error occurs if more than one receiver is determined for a message. In the case
of delivery types EO and EOIO, the message is copied accordingly and sent to the individual receivers.

In synchronous message processing (BE), the message is only persisted by the Integration Engine in the case of error
(as an error version). Once a message has been processed in the target system, it performs an implicit database
commit.

In asynchronous message processing (EO, EOIO), the message is persisted by the Integration Engine at a predefined
time and scheduled for processing using RFC.

You define the details for the inbound or outbound processing of a message in a communication channel. Here you
also configure the adapters.

Find more details in the documentation on defining communication channels:
http://help.sap.com/saphelp nwpi71/helpdata/en/45/b85d03dbe5003ae10000000al11466f/frameset.htm
Expand the tree Configuring <Adapter> and read the chapter <Adapter> Overview.

130 Adapters: http://help.sap.com/saphelp nwpi71/helpdata/en/0d/5ab43b274a960de10000000a114084/frameset.htm
Developing Adapters and Modules:
http://help.sap.com/saphelp nwpi71/helpdata/en/8b/895e407aadc44cel0000000a1550b0/frameset.htm
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How can | use a model as starting point?

You can use a process model defined in ES Repository as starting point for the configuration of the process. The
model can either be a process integration scenario (already available in SAP NetWeaver Pl 7.0 and earlier releases) or
a process component interaction model (available as of SAP NetWeaver Pl 7.1). Configuration of process component
interaction models will be possible as of EhP1 of SAP NetWeaver 7.1.

The model contains already information that can be reused for configuration and help to automate the configuration
process to some extent. For example, you can define communication channel templates within a model to define those
parts of the adapter configuration that are already known during the design phase. When you use the model for
configuration, those parts of the adapter configuration are preset.

When using a model as a starting point for configuration, you first select the model from ES Repository and then
interactively add the information to the configuration that is not already contained in the model (for example, the names
of the business systems interacting with each other).

When you have finished the configuration, the related configuration objects are generated automatically within the
Integration Directory.

See the documentation for details:
http://help.sap.com/saphelp _nwpi71/helpdata/en/43/c67{f810eclbbcel0000000al1553f7/frameset.htm

How do | desigh a mediated scenario?

To design a mediated scenario, it is recommended that you proceed top-down from a process model as described
under How can | use a model as starting point. However, this is not mandatory.

Designing Services and Data Types

The next step is to design the services and the data types in the ES Repository and to generate the service proxies in
the back-end systems. The concepts and tasks are described in detail under Service Modeling as well as in the
documentation™®*,

In the following, the most important concepts are summarized:

You can define a service interface either as an outbound interface if it describes a consumer service (sending a
message) or as an inbound if it describes a provider service (receiving a message).

A service interface can have one or more operations. An operation corresponds to a message either sent by the
service interface (in case it is an outbound interface) or received by the service interface (if it is an inbound interface).

An operation refers to a data type. A data type describes the detailed data structure of the message. Data types can
be built out of other data types.

Designing Mappings

When implementing a cross-system process, development takes place in more than one system. Even if the semantics
of objects in components from different systems are identical, this does not mean that they are identified using the
same values. The passenger class of a flight, for example, can be coded as a number or a string.

If the data structures of a message sent by a consumer service differ from the data structure of the message expected
by the service provider on the receiver side, then a mapping between the data structures has to be defined. In the ES
Repository, you can define one or more mappings for a pair of interface operations.

When you configure the process in the Integration Directory, you can then select the mapping that corresponds to the
given scenario. You do this when defining the corresponding interface determination in the Integration Directory. The
Integration Engine transforms the message at runtime, in accordance with the saved mapping.

131 |ntroduction to Service Development:

http://help.sap.com/saphelp nwpi71/helpdata/en/60/00623c4f69b712e10000000a114084/frameset.htm
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SAP NetWeaver Process Integration 7.1 (SAP NetWeaver Pl 7.1)introduces significant new features and
enhancements that facilitate the design of message mappings considerably.

One example are the user defined mappings, where you can write your own Java code and also reuse mapping
definitions across multiple integration scenarios. This allows reuse of user defined functions and also supports the
enhanced portability of user defined functions. Additional functionality like graphical support for RFC and JDBC lookups
is also supported. Tool support to adjust mappings after structure changes, such as changes of the root node name
and changes of the namespace in message types, and application of these changes to the source and target structure
are also supported.

You will find more details in the documentation™*?,

How do | create an integration process?

An integration process is an executable cross-system process for processing messages. In an integration process you
define all the process steps to be executed and the parameters relevant for controlling the process.

You apply integration processes when you want to define, control, and monitor complex business processes that
extend across enterprise and application boundaries. The design and processing of integration processes is also
known as cross-component Business Process Management (cross-component BPM, ccBPM), or service orchestration.
Integration processes enhance message-based process integration with the stateful processing of messages; that is,
the status of an integration process is persisted on the Integration Server. This means that you can specify how long an
integration process must wait for further messages to arrive, for example. Furthermore, this enables you to process
messages within an integration process further still; for example, you can group certain messages together and then
send them in a particular order.

Integration processes are objects in the Enterprise Services Repository and are integrated with other objects, for
example service interfaces:

Design Time
To define an integration process during the design phase, you use the graphical process editor in the Enterprises
Services Builder.

Configuration Time
At configuration time, you configure the receiver determination for the integration process in the Integration Directory

Runtime
At runtime, the Business Process Engine (BPE) executes the integration processes. The Business Process Engine is
part of the Integration Server.

When defining integration processes, you can

use correlations to establish semantic relationships between messages

For example, you can correlate a purchase order and the corresponding invoice by means of the purchase order
number. The Business Process Engine takes any semantic relationships into account when controlling an integration
process.

transform messages on the basis of semantic relationships between the messages

collect messages that belong together and bundle them into one message. For example, you could put all purchase
order items into one purchase order

divide up a message into multiple messages, for example, you could divide a purchase order into the various
purchase order items. You can then send the messages that you have created to different receivers.

132 Mapping Messages to Each Other Using Mapping Objects:

http://help.sap.com/saphelp nwpi71/helpdata/en/d2/58cd3b11571962e10000000a11402f/frameset.htm
New features in mapping: http://help.sap.com/saphelp nwpi71/helpdata/en/44/a7b4355d867455e10000000a11466f/frameset.htm
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In addition to the send, receive, and transformation steps, you also have numerous ways of influencing the control flow
of a process. For example, you can

define loops, forks, deadlines, and exception handlers
define an integration process as a sender or receiver of a message, just like a business system

link integration processes to form a process chain.
By using a corresponding message, an integration process can trigger another integration process.

The support of human interaction using generic user decisions as part of a ccBPM process is supported in SAP NW PI
7.1. You can add a step called 'User Decision' to an existing process and then define decision options. The system will
insert a processing branch for each decision option. The agent for the decision could be either a user or a role already
defined on the Integration Server. At runtime, the intended user receives a dialog work item in the workflow inbox. This
displays a corresponding button for each decision option that you defined. As soon as the user chooses a button, the
system resumes the integration process in the relevant processing branch.

Some frequently used integration process patterns that are shipped with SAP NW PI are the following:
Multiple receive steps with start process indicator
Collecting and bundling messages from one interface
Collecting and bundling messages from multiple interfaces
Multicast — multiple receivers (with response message)
Serialization — Defining the send sequence
Synchronous / Asynchronous communication
Deadline monitoring for receipt of response message

Sending synchronously to multiple receivers

You will find more information in the documentation*.

What are the key concepts of configuration?

When developing mediated scenarios in a top-down approach, you typically start with defining the process model and
the relevant interfaces, mappings and data types in the ES Repository. The process model in the ES Repository
contains information about the senders and receivers of messages from a business point of view. For example, one
process component in a process model is specified as the sender of a sales order. However, the ES Repository
doesn’t contain any information yet about the concrete systems that act as the sender or receiver of messages. When
configuring a mediated scenario, you set up a business process for a specific system landscape.

Figure 25 shows a process model from the ES Repository containing a sender component (left) and a receiver
component (right). In a concrete customer implementation, the sender component is realized by one system whereas
the receiver component is realized by two different systems. This might be necessary in scenarios where a message is
sent by one system to the Integration Server. Using the system landscape illustrated in the figure below, the scenario
can be configured in a way that depending on the content of the message, the message is sent to either of the two
available receiver systems — or to both.

133 Defining an Integration Process:

http://help.sap.com/saphelp nwpi71/helpdata/en/3c/831620a4f1044dba38b370f77835cc/frameset.htm
New features — Integration Processes:
http://help.sap.com/saphelp nwpi71/helpdata/en/45/3b66437d687226e10000000a1553f7/frameset.htm
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Process Model (ES Repository)
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Figure 25: Process Model for a Concrete System Landscape

You configure a process in the Integration Directory. The corresponding configuration data is structured, organized,
and saved in the form of configuration objects. During configuration you have to perform the following tasks:

Specifying the available senders and receivers of messages

Based on the description of the system landscape in the System Landscape Directory, for each system that acts as a
sender or receiver of messages, a communication component has to be defined in the Integration Directory.

In B2B scenarios, the part of the system landscape owned by the business partner is typically not known by the
configuration expert. In this case,, a generic “business communication component” has to be defined for each sender
or receiver on the business partner’s side. In addition you can also address integration processes as the sender or
receiver of messages for scenarios using cross-component Business Process Management.

Configuring the routing
To configure the routing of a message, you specify the following:

The receiver system(s) of a message and — if applicable — the conditions under which the message is sent to each
receiver system. To specify this information, you define a receiver determination.

The inbound interface for each receiver system and — if applicable — the mapping that has to be performed. To
specify this information, you define an interface determination.
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You will find more information in How do | configure routing?.

Configuring the connectivity to the back-end systems

To configure the connectivity to a sender or receiver back-end system, you define a communication channel and
assign the communication channel to the corresponding communication component. For each supported adapter, a
specific communication channel type is available that contains all relevant adapter attributes. For configuring
connectivity to a sender back-end system, you define a sender channel; for configuring connectivity to a receiver back-
end system, you define a receiver channel. From the “point of view” of the Integration Server, a sender channel
contains the configuration of the inbound processing (how an incoming message is handled on the Integration Server's
side) and, vice versa, a receiver channel contains the configuration of the outbound processing (how the outgoing
message is handled on the Integration Server’s side).

You will find more information in How do | configure connectivity to the backend systems?.

In order to specify for a specific sender-receiver pair which connectivity type has to be used, a sender or receiver
agreement has to be defined.

Configuring message exchange via the Advanced Adapter Engine

You have the option to configure the message exchange via the Advanced Adapter Engine. In this case, the message
circumvents the Integration Server. The Advanced Adapter Engine offers elementary routing and mapping functions.
To configure message exchange via the Advanced Adapter Engine, you have to define an integrated configuration.134

Using a process model as configuration template

If a process model is defined in ES Repository for your mediated scenario, you have the option to semi-automatically
perform all the configuration tasks explained above. This is the recommended way to perform configuration if a process
model exists.**®

Another effective and fast way to configure a single message exchange connection between two components is to use
the configuration wizard.™*®

You will find more information on the Integration Directory and the individual configuration object types in the
documentation:

Integration Directory:

http://help.sap.com/saphelp nwpi71/helpdata/en/b9/64663c7a6c2545ae292fh26d8c33c4/frameset.htm
Configuration Obijects:

http://help.sap.com/saphelp _nwpi71/helpdata/en/45/b7fcdd390a52f5e10000000a1553f7/frameset.htm

How do | configure connectivity to the backend systems?

Connectivity between the Integration Server and back-end systems is enabled by adapters. Depending on the standard
and protocols supported by the back-end system, different adapter types have to be used. For example, the IDoc
adapter converts XML-based and HTTP-based documents to IDocs, whereas the File/FTP adapter enables file
systems to connect to the Integration Server (for more information, refer to the section How can | extend connectivity
with standards-based adapters?).

To configure connectivity, you have to specify the adapter type for a connected back-end system and then specify the
available adapter attributes. You define these settings in the communication channel object in the Integration Directory.
To specify the back-end system for which you want to configure connectivity, you have to assign the communication
channel to the corresponding communication component that represents the back-end system (for more information,
refer to section What are the key concepts of configuration?).

When configuring connectivity to a sender, specify a sender channel. When configuring connectivity to a receiver,
specify a receiver channel.

134 Executing Integrated Configuration:

http://help.sap.com/saphelp nwpi71/helpdata/en/46/69f88453070ealel10000000a155369/frameset.htm
1% Using the Process Model as a Configuration Template:

http://help.sap.com/saphelp nwpi71/helpdata/en/43/c67ff810eclbbcel0000000al1553f7/frameset.htm

1% Configuring Individual Connections:

http://help.sap.com/saphelp _nwpi71/helpdata/en/19/8dba88b1db634f891622e909565f7a/frameset.htm
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In a next step, you define the adapter type, and thereafter, the available attributes for the selected adapter type. The
latter part highly depends on the adapter type. For particular adapter types, you can also specify security settings. For
example, when using a SOAP adapter, you can define settings for message encryption or decryption.13

How do | configure routing?

When a message is exchanged by the Integration Server, it is sent to one or more receivers. The integration
knowledge that is necessary for the message to “find its way to the right receivers”, is contained in the corresponding
receiver determinations and interface determinations in the Integration Directory.

These objects are defined for specific key attributes contained in the message header. This ensures that, for a
particular incoming message, the correct receiver determination or interface determination object is found to determine
the further path of the message.

A receiver determination contains information on the receiver systems to which an incoming message (at the
Integration Server’s side) should be routed. An interface determination further specifies the receiver interfaces and, if
applicable, the mapping that should be applied to map the incoming data structures to the receiver interface.

Receiver and interface determinations can contain conditions that define the receivers and receiver interfaces
dependent on the content of the message (“payload-based routing”).

To configligg routing, you have to specify the relevant receiver and interface determinations in the Integration
Directory.

How do | service-enable legacy systems?

With SAP NetWeaver PI, customers can make legacy functions available as a standardized service, starting with the
process modeling in the ES Repository and the design of the necessary service interfaces, data types, as well as
mappings and communication channel templates (these contain pre-configuration settings for connectivity).

Assuming that a customer wants to service-enable his or her functions on the provider side and that SAP has already
delivered the content for the consumer side, the following tasks have to be performed in a typical service-enabling
scenario:

To set up the use case, the following tasks have to be performed on the provider side:
1. Installing and configuring SAP NetWeaver Process Integration

2. Downloading the relevant ESR (Enterprise Services Repository) content from SAP Service Marketplace and
importing it into the ES Repository

This includes the service description of the consumer side.
Defining software component and namespace for new objects to be developed
Creating the process model
This includes assigning the interface objects of the consumer side to the model.
5. Defining the service provided by the legacy application as an interface in the ES Repository
This includes defining the service interface for the provider side.
6. Defining the mapping between consumer and provider interface
7. Configuring the communication via the message broker in the Integration Directory

With this task you set up the process for the customer system landscape. We will focus on a process where

137 Defining Communication Channels:

http://help.sap.com/saphelp nwpi71/helpdata/en/2b/d5653fd1d3b81ae10000000a114084/frameset.htm
1% Defining Logical Routing: http://help.sap.com/saphelp_nwpi71/helpdata/en/2a/d52c413894f823e10000000a155106/frameset.htm
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the consumer calls the provider through a message broker interconnected between both (also referred to as

“brokered communication”). The message broker can either be the Integration Server or the Advanced Adapter
Engine.

8. Publishing the configured inbound processing on the message broker's side

To enable the consumer to call the message broker (either the Integration Server or the Advanced Adapter
Engine), you publish the corresponding service to the Services Registry. This service is basically determined
by the configured inbound processing and the URL of the message broker. If you are using the Integration
Server, this is a sender agreement. If you are using the Advanced Adapter Engine, this is an integrated
configuration.

To run the scenario, the following tasks have to be performed:
1. Determining the service to call the provider (message broker)

In the brokered scenario, the consumer calls the provider via a message broker interconnected between both.
Logically speaking, the message broker acts as a service provider for the consumer. To be able to call the
message broker, the consumer discovers the service description in the Services Registry.

2. Implementing the consumer application

3. Executing and monitoring the process
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