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.

©SAP AG 2008 w









23

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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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.

Synchronous Communication
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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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Figure 14: Integration Scenario Model

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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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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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
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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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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

©SAP AG 2008


http://help.sap.com/saphelp_nwpi71/helpdata/en/f7/c2953fc405330ee10000000a114084/frameset.htm
http://help.sap.com/saphelp_nwpi71/helpdata/en/43/cb01cec4370cd5e10000000a1553f7/frameset.htm
http://help.sap.com/saphelp_nwpi71/helpdata/en/43/cc81c710460d87e10000000a1553f7/frameset.htm
http://help.sap.com/saphelp_nwpi71/helpdata/en/46/79e8e13872275ae10000000a11466f/frameset.htm
https://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/00982670-748c-2a10-3985-cdd42fb43e50
https://www.sdn.sap.com/irj/sdn/soa-servicebus?rid=/webcontent/uuid/70ba8e92-214f-2a10-1087-8fa768d407f8#section2

76

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.
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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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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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