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Unlocking maximum business value 
requires a comprehensive approach  
to technology standards and business 
semantic standards that are coupled 
with business process expertise to 
drive the development, convergence, 
and adoption of relevant standards. 
SAP’s active engagement in industry 
standards, combined with its vibrant 
ecosystem of customers, partners,  
and developer communities, delivers 
this comprehensive approach on an 
open platform that helps businesses 
interact effectively with their network  
of customers and partners (suppliers, 
manufacturers, distributors, retailers, 
and so forth) and with systems 
deployed in a heterogeneous 
environment. 

A business process platform supported 
by SAP® software, built on the principles 
of enterprise service-oriented archi-
tecture (enterprise SOA), combines 
predefined service definitions (enter-
prise services from the SAP Business 
Suite applications) with the SAP 
NetWeaver® technology platform, which 
can be used to build new enterprise 
services. These enterprise services 
are used to create composite applica-
tions that can then be operated and 
managed alongside existing SAP 
applications.

This paper describes SAP’s comprehen-
sive approach to standards and provides 
a clear explanation of the value and 
importance of standards to enterprise 
SOA. It explains the importance of busi-
ness semantic standards, describing the 
key role they take in enterprise SOA and 
the business process platform, and how 
SAP is using a business focus to help 
standards deliver value through the  
SAP ecosystem. Finally, the advantages 
of SAP’s comprehensive approach to 
standards are brought into sharp focus 
through detailed examination of the 
standards required for enterprise SOA. 

Executive Summary
How Standards Should Be Used to 
Produce Maximum Business Value

The true goal of standardization is to deliver business  
value. This goal is best achieved through the cooperative 
interplay of standards for business semantics – that is, 
standards that define the information flowing through  
and between enterprise applications – and technology 
standards, which allow systems running those enterprise 
applications to more easily connect and communicate. 
Only when these standards are applied together is the 
cost of building, operating, and managing enterprise  
software significantly reduced.
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with an extensible repository of services 
that are semantically compatible.

But how can such a platform be  
constructed? And once constructed, 
how can it be evolved to meet new 
needs in an orderly fashion? And how 
can such a platform be tailored to the 
needs of specific industries? These 
questions, which focus on the complex 
relationship between platforms, technol-
ogy standards, and semantic standards, 
are seldom addressed because the 
solutions are so challenging. 

SAP’s response to these challenges, 
which is embodied in its support for 
business process platforms, is to  
provide value to customers by treating 
the development and use of standards 
as an evolving process, rather than a 
set of static definitions that just need 
implementation. Only by participation  
in well-established standards bodies 
can technology and semantic standards 
develop and evolve and so deliver 
business value. In particular, semantic 
standards can only be accurately 
defined in a business context, which 
requires the participation of businesses 
and partners familiar with that context 
as well as enterprise software vendors 
like SAP and its partners that focus on 
specific solutions for industries and 
special tasks. With all of these parties 
at the table, new sets of services can 
be properly defined and incorporated 
into products in a way that increases 
technology and semantic interoperability, 
reduces the need for complex integration,  
and further expands the scope of  
services ready to help construct  
new solutions. 

Using standards with the goal of 
increasing the value businesses  
obtain from software is a complex  
and multifaceted issue that requires  
a comprehensive perspective. Many 
discussions of standards ignore such  
a perspective and instead focus on 
standards as if they were merit badges 
– in other words, viewing compliance 
with standards as an end unto itself 
without regard for how much value is 
created by using those standards. 

Such approaches usually tout compli-
ance with open standards in the name 
of increasing interoperability and easing 
integration. Indeed, interoperability is a 
fundamental aim of all standards, but 
the goal of standardization is much 
broader. When properly employed, 
standards not only dramatically reduce 
the need for integration, they also cut 
the costs of building, operating, and 
managing enterprise software. 

These benefits can only be achieved 
through a combination of technology 
standards and semantic standards that 
define the information flowing through 
and between enterprise applications. 
While compliance with technology stan-
dards makes it easier to build, connect, 
and interoperate with other systems, 
without semantic standards, significant 
effort and investment in middleware is 
required to map and continuously con-
vert the information that those systems 
exchange. This only benefits those sell-
ing middleware and consulting services 
and does not deliver business value. But 
when systems communicate based on 
standards for technology and semantics, 
the need for middleware and for custom 
semantic mapping is greatly reduced.

The modern world of Web services and 
enterprise SOA adds new challenges 
that must be met by standards, but are 
rarely addressed, primarily because 
most vendors have yet to develop a 
comprehensive standards approach. 
The promise of enterprise SOA is  
a radical increase in the scope of  
solutions that can be constructed and  
a dramatic decrease in the difficulty of 
creating them. Through enterprise 
SOA, users will be able to solve more 
problems and develop solutions faster. 
By providing Web services that enable 
access to data and functionality instead 
of just configurable user interfaces, 
new solutions that better fit the unique 
processes of a business can be  
created by building composite applica-
tions that combine Web services from 
different sources. But without semantic 
standards, such composite applications 
become burdened by the need for  
complex semantic mapping – especially 
when combining services across  
multiple enterprises. 

Making the creation of composite appli-
cations as easy as possible requires 
technology standards for modeling and 
development such as Java Platform, 
Enterprise Edition 5 (Java EE 5). But 
solutions cannot support these stan-
dards piecemeal for businesses to 
make effective use of them. Throwing 
middleware at such challenges is like 
providing customers with a toolbox and 
leaving them on their own. To really 
help businesses take advantage of the 
potential of enterprise SOA, vendors 
must provide a platform that combines 
open standards–based technology for 
constructing composite applications 

Introduction to Standards
Their Benefits, Forms,  
and Implementation
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To bring everyone needed together  
in a collaborative process, SAP has  
created an ecosystem of partners and 
customers to guide the evolution of its 
products and standards. It includes the 
following elements: 
•	Industry value networks that engage 

business executives directly to under-
stand the context and requirements 
of each industry 

•	An initiative for engaging companies 
that create core infrastructure to 
improve the environment for enter-
prise computing 

•	The Enterprise Services Community 
program for designing semantically 
compatible service definitions in 
cooperation with businesses and 
independent software vendors

•	Industry standards initiatives that 
take service definitions and collabo-
rate with external standards organiza-
tions to help make those definitions a 
standard, while continuing SAP’s 
long-standing participation and lead-
ership in standards bodies that devel-
op technology and semantic 
standards 

Only through such organized collabora-
tion will the maximum value of standards 
be delivered.

The Form and Implementation of 
Semantic Standards

Web services have been one of the 
most enthusiastically adopted technology 
standards in the history of the software 
industry. Based on XML and other 
open standards, Web services started 
off with an elegant and simple approach 
to self-description using the Web  
Services Description Language (WSDL) 

and to discovery using Universal 
Description, Discovery, and Integration 
(UDDI). These were adopted by every 
software vendor. A remarkably harmo-
nious standards development culture 
evolved to add many related standards 
for services, policy, versioning, security, 
reliability, and so forth. Developers can 
now create Web services and have 
great confidence that they will work in 
any environment.

The problem now is to resolve the 
semantic challenge of Web services. 
Consider this example. Say you create 
a composite application that uses  
customer information from three  
different enterprise applications. Each 
of these applications stores a name 
and address, but two use a different 
form for the address: one application 
uses a five-digit zip or postal code,  
the other uses a nine-digit code. Using 
this information on a read-only basis 
presents the challenge of deciding 
which information is authoritative. 
Although the information in the systems 
can be synchronized using solutions 
such as the SAP NetWeaver Master 
Data Management component, 
this situation is a prime candidate for  
a customer information service that 
reads data from the authoritative  
locations and then becomes the single 
source of truth for such data. 

Attempting to update this information 
provides a larger challenge. It is unten-
able for each composite application to 
have the intelligence to determine how 
to update each underlying enterprise 
application. Instead what is needed is 
a customer information update service 
that accepts changes to customer 

records and then applies them, after 
approval, to all relevant enterprise  
systems. In this way the process of 
updating customer records is managed 
in one place. 

The three underlying enterprise applica-
tions in this example are within the 
boundaries of one company. However, 
this approach can be extended so  
that the customer information update 
service provides a Web service inter-
face that allows customers to directly 
submit changes to their name and 
address information, significantly 
improving accuracy and speed. In this 
case, the customer information update 
service should have a standardized 
interface so that each customer need 
implement only one method of providing 
the information to all their partners.

Functionality must also be standardized. 
For example, consider an order that has 
been accepted for manufacturing of a 
product. This order may have originated 
in a customer relationship management 
application, via a portal, or directly from 
the customer through a Web service or 
even using electronic data interchange 
(EDI). It is then recorded in financial 
terms in the enterprise resource  
planning (ERP) application, and then 
scheduled for execution in a supply 
chain management application. Now 
consider what happens if that order is 
canceled or modified, either by the cus-
tomer or because it cannot be fulfilled. 
The version of the order must be 
changed in all relevant systems and the 
customer notified, perhaps through 
another Web service, of the result. A 
change or cancel order service is the 
perfect way to provide one service that 
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can remove or change an order in all 
systems in which it appears – both 
inside and outside the enterprise. 

Standardizing service definitions that 
centralize and coordinate data within a 
company is relatively straightforward 
because they are private to that  
organization. What is harder is  
standardizing the definitions of data 
that is exchanged between businesses, 
because those definitions must be 
made public. Defining public services  
is the role of semantic standards 
organizations, which can develop 
interbusiness and even interindustry 
standard semantics. It is also important, 
however, that vendors such as SAP 
work closely with semantic standards 
organizations to make sure that private 
and public service definitions are 
closely aligned.

Semantic standards address both  
the problems of resolving inconsistent  
formats into a standard form delivered 
by a service and the processes needed 
to use and update such information. 

Standards and Enterprise SOA

Studies by industry analysts estimate 
that the typical IT organization spends 
30% to 40% of its budget on integration 
alone. To a large extent, this expense is 
caused by a lack of standard semantic 
definitions. SAP is addressing this by 
service-enabling its existing solutions 
and creating new “enterprise” services 
to deliver a rich set of services  
that can be used out of the box to  
build composite applications (see  
the sidebar).

Figure 1: Service-Enabling an Existing Application

Enterprise Service

Service 
Interface

Existing  
Application

Standards-based  
interface, such as 
Java or Web services

Native access methods such as 
intermediate documents (IDocs) 
and remote function calls

Figure 2: Composing a New Enterprise Service from Existing Enterprise Services

Enterprise Service

Enterprise Services

Existing applications and components can  
be service enabled by creating a service  
interface around existing code (see Figure 1). 
This is at the core of the work that SAP is  
doing to service enable its preexisting  
solutions such as the SAP® Business Suite 
applications. The same approach can be  
applied to service-enabling any application. 
Often service enablement requires creating  

a service interface using Web services or 
Java technologies that maps between the  
enterprise service interface and the interfaces 
or code in the existing application. A composite 
application can also be service enabled, so 
the composite application itself becomes  
an enterprise service that can be composed 
with other enterprise services to create a  
new composite application (see Figure 2).

If there is no existing application or enterprise 
service, a new service must be created  
from scratch. In this case, more conventional 

development and programming techniques 
such as Java are usually employed.

Service-Enabling Preexisting Applications and Components
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Enterprise SOA is the architecture  
that leverages these prebuilt enterprise 
services by bringing them together in a 
way that solves business problems. 
The promise of enterprise SOA is that 
every enterprise application – and 
eventually every application run by 
partners – is enabled by services that 
allow its data and functionality to be 
used to create composite applications. 

In 2006, SAP announced its strategy 
for service enablement of SAP ERP 6.0 
and other applications. The Enterprise 
Services Workplace site (www.sdn 
.sap.com/irj/sdn/esworkplace) docu-
ments services that are built to expose 
data and functionality from SAP ERP 
6.0 and other applications. SAP intends 
to keep SAP ERP 6.0 stable until 2010. 
Enhancement packages are planned for 
release twice yearly. These will include 
enterprise services bundles, which  
are collections of related enterprise 
services that provide access to data 
and functionality of SAP ERP 6.0 and 
other applications. This strategy allows 
SAP customers to rely on a stable 
product as a foundation but to receive 
new functionality to address changing  
needs in the form of enterprise services 
bundles. (The services in these bundles 
are documented on the SAP Developer 
Network site at:  
https://wiki.sdn.sap.com/wiki/x/LQ0.)

All of the enterprise services are 
described in Enterprise Services  
Repository (ES Repository). A part of 
SAP NetWeaver, this is the central 
repository that contains WSDL describ-
ing each service along with the process 
models that show how each service fits 
into business processes and scenarios. 

In short, ES Repository is the central 
location for semantic service defini-
tions related to both SAP products and 
to semantic standards that are defined 
by external standards bodies and by 
Enterprise Services Community. Services 
from partner products and custom  
services created by each SAP customer 
are also described in this repository. 

Delivering a Unified Business 
Process Platform Based on  
Standards 

With an understanding of the role of 
ES Repository clearly in mind, we can 
now explain how SAP makes it possible 
to unite both semantic and technology 
standards into a business process  
platform built to produce business  
value based on the principles of enter-
prise SOA. 

The SAP technology platform, SAP 
NetWeaver, allows programs and  
services to connect to each other  
without regard to the semantics of the 
information being processed. SAP 
NetWeaver preserves existing tech-
nology investments in SAP solutions, 
leverages technology standards, and 
allows customers to realize the benefit 
of new standards-based technologies 
as they mature. 

ES Repository contains definitions  
of enterprise services from SAP  
and elsewhere that can be used to 
develop automated support for busi-
ness processes. 

By combining the technology platform of 
SAP NetWeaver and the prebuilt services 
defined in ES Repository, SAP supports 

a business process platform that allows 
rapid creation of composite applications 
to solve business problems.

Such a business process platform can 
also complete the task of accelerating 
the creation of composite applications 
constructed out of services by leveraging 
the benefits of advanced development 
standards such as Java EE 5 and open 
source projects such as Eclipse 3.2, 
which together address many of the 
problems related to rapid application 
development.

Instead of emphasizing a narrow focus 
on technology standards, this type of 
business process platform creates a 
unified environment in which technology 
standards provide the connections and 
semantic standards provide the content, 
so applications can be constructed 
quickly with a minimum of custom  
integration to address technology 
incompatibilities and semantic inconsis-
tencies. In this way, businesses can 
achieve the goals of reducing the cost 
of building, operating, and managing 
business software for which standards 
were created.

Costs are lowered by: 
•	Increasing speed – services can  

be built and composed faster as  
the need to build adapters to  
“translate” between different  
business semantic and technology 
standards is greatly reduced

•	Improving developer efficiency – 
developer learning curves are 
reduced: technology standards  
such as Java EE 5 allow the  
creation of standards-based  
development environments, and  
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standard business semantics reduce 
the time required to correctly under-
stand the data provided to and from  
a service

As a result, standards and business 
process platforms deliver business  
value by:
•	Increasing business agility – a  

business can respond to business 
challenges and build composite  
applications to support new business 
processes more rapidly

•	Releasing value – data is no longer 
trapped, because enterprise services 
can easily enable the functionality 
within existing systems and solutions

Thousands of SAP developers are 
using SAP NetWeaver to build world-
class, highly reliable and scalable 
business solutions. Tens of thousands 
of businesses place their trust in  
business solutions that run on SAP 
NetWeaver. It is the enterprise standard.

Evolution Through an Ecosystem

With the idea of a business process 
platform in place, the way that standards 
work together to create business value 
becomes clear. SAP’s job is to make 
sure that all the technology standards 
and all the semantic standards work 
together in a seamless environment to 
serve the needs of businesses. Enter-
prise applications continue to do their 
jobs, but new solutions can be rapidly 
created through services. Technology 
standards are combined to achieve the 
interoperability for which they were 
intended, and where gaps exist, a  
business process platform supported 
by SAP NetWeaver 7.0 fills them.

But the picture of a business process 
platform is not complete without an 
understanding of its life cycle at all  
levels. In order to evolve to meet the 
needs of specific industries and new 
business challenges, a business  
process platform must be continually 
enhanced. Only the extremely arrogant 
would attempt to perform this process 
in isolation. SAP instead has chosen to 
create an ecosystem to help facilitate 
the evolution of a business process 
platform and the solutions that are  
created once such a platform is in  
operation. This ecosystem addresses 
every aspect of a business process 
platform and includes the following  
initiatives and programs.

SAP works with companies that provide 
the foundation of the enterprise  
computing environment – such as  
Intel Corporation, IBM Corporation, 
Hewlett-Packard Company, Cisco  
Systems Inc., and Adobe Systems Inc. – 
to help drive the development of  
optimized and standardized infrastructure 
to make enterprise computing cheaper 
and more efficient.

SAP brings together customers,  
independent software vendors, analysts, 
and other partners into industry value 
networks, where they communicate 
with SAP about the forces transforming 
their industries. In essence, these 
groups establish and update the 
requirements for the solutions that 
SAP and partners must provide.

The Enterprise Services Community 
program takes up the challenge of 
meeting those requirements through 
establishing community definition 

groups to define services that will be 
implemented by SAP and its partners. 
Enterprise Services Community also 
helps coordinate the definition of 
nascent semantic standards that will be 
implemented by SAP and other partners 
to solve emerging problems.

Finally, SAP’s industry standards  
initiatives follow through by taking 
nascent semantic standards and  
collaborating with many customers, 
partners, and even competitors in  
external semantic standards organi-
zations to help standardize those  
definitions, such as for the banking 
industry. Of course, this occurs in  
parallel with the work that SAP has 
done for many years leading and  
participating in all major technology 
and business standard–setting bodies 
to help develop standards that provide 
maximum benefit to its customers.

Furthermore, standards are never 
applied to business in general; they are 
applied to a specific business, which 
exists in the context of an industry that 
may have its own technology and 
semantic standards. Therefore, SAP 
participates in over 130 vertical industry 
standards organizations and closely 
monitors many other organizations  
and regulatory bodies. Many of  
these business semantic standards 
are supported by SAP products and 
solutions. SAP is also working closely 
with these organizations to streamline 
business semantics standards as well 
as reduce the current proliferation of 
standards and improve interoperability.
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The SAP standards taxonomy describes 
a comprehensive approach to the rela-
tionships and consists of four layers:
•	Layer 1: Technology standards. 

These are designed to help computer 
systems work together. They provide 
the foundation for openness and 
interoperability that are the basic 
underpinnings of SAP NetWeaver 7.0. 
They cover metadata infrastructure, 
messaging, component frameworks, 
and foundation (transport and core 
languages).

•	Layer 2: Languages for defining 
business semantics. These languages, 
such as XML, WSDL, and Business 
Process Execution Language (BPEL), 
provide a common vocabulary  
that can be used to create formal,  
standardized definitions of processes,  
services, and messages in a machine-
processable form. They provide the 
bridge between technology standards 
and business semantic standards.

•	Layer 3: Business semantics  
standards. These are descriptions  
of individual “standard” processes, 
services, and messages generally 
defined using the languages from  
layer 2. They are key to enabling 
companies to collaborate with each 
other. Many are defined by vertical 
industry standards organizations 
designed to meet the needs of one 
industry. There are also important  
initiatives that cross industries, such 
as the United Nations Centre for 
Trade Facilitation and Electronic  
Business (UN/CEFACT).

•	Layer 4: Common standards. These 
important standards either describe 
how standards are used together  
or cut across more than one of the 
other three layers. Common standards 
include profile, management, security, 
policy, ontology, and development.

SAP’s Approach to Standards  
for Enterprise SOA
The Four Standards Layers  
and How They Relate

SAP’s approach to standards for 
enterprise SOA, embodied in the way 
SAP NetWeaver supports a business 
process platform, is to first focus on 
evaluating the business benefit each 
standard can potentially deliver. In many 
ways, technology standards deliver a 
single value – they allow an enterprise 
service to be consumed from another 
environment. Technology standards do 
not address business semantics or 
how to use the information contained in 
the messages received and sent by a 
service. Only when combined with 
standardized business semantics can 
an enterprise service be used correctly 
in a composite application. Business 
value is delivered only when a service 
is implemented in a business process 
platform built to an “enterprise standard” 
that delivers reliability, scalability, 
performance, and security.

Currently, however, there is a maze of 
standards where each individual speci-
fication or standard addresses only 
part of the challenge of interoperability. 
So it is important, when implementing 
enterprise SOA, to rely on a software 
company such as SAP that fully under-
stands how to navigate the labyrinth.

The SAP Standards Taxonomy

The SAP standards taxonomy (see  
Figure 3) is the SAP map of the world 
of standards. Just as a map shows 
how streets relate to one another and 
provides context and direction, the 
standards taxonomy is a method for 
identifying standards in terms of their 
purpose and relationship to one another.1

1.	 Like all good maps, SAP’s standards taxonomy is available at varying levels of detail. For a deeper level of detail on the standards that SAP considers 
important, visit the SAP Developer Network standards pages at www.sdn.sap.com/irj/sdn/developerareas/esa/standards.

Figure 3: The SAP Standards Taxonomy
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Using this taxonomy, we can take a 
very close look at the breadth and 
depth of SAP’s understanding of and 
compliance with standards. We can 
also explore some of the most critical 
standards in each part of the taxonomy, 
and consider how those standards help 
to deliver business value. The objective 
is to provide a clear understanding of 
the value and importance of standards 
to enterprise SOA, as well as an appre-
ciation of the comprehensive approach 
and commitment to standards at SAP.

Layer 1: Technology Standards – 
The Foundation for Security, 
Reliability, and Scalability

Technology standards provide the  
foundation for the openness and 
interoperability that are the hallmark  
of enterprise SOA. These standards 
are important for efficiently deploying 
business solutions and are often created 

within international organizations.  
SAP leads and participates in these 
organizations, as well as in the devel-
opment of these standards. SAP, for 
example, is part of the World Wide 
Web Consortium’s advisory board, 
which defines the technology standards 
for the Web, including HTML, XML,  
and core Web services specifications 
including SOAP, WSDL, Web Services 
Addressing (WS-Addressing), and Web 
Services Policy (WS-Policy). 

SAP also leads a number of SOA  
standards groups at the Organization 
for the Advancement of Structured 
Information Standards (OASIS) that 
support critical features in the imple-
mentation of enterprise SOA. These 
standards are reflected in the core 
Internet connectivity and Web services 
interoperability of SAP NetWeaver. This 
interoperability is also rigorously tested 
in the Web Services Interoperability 

(WS-I) Organization, chaired by SAP. 
WS-I promotes consistent and reliable 
interoperability among Web services 
across platforms, operating systems,  
and programming languages.

Enterprise SOA needs a business process 
platform on which enterprise services 
and composite applications can run. The 
business process platform also needs 
the technology standards described in 
this section to make it easy to connect  
to an enterprise service no matter  
whose solution was used to build it.

There are four parts to technology stan-
dards, as shown in Figure 4: metadata 
infrastructure, component frameworks, 
messaging, and foundation.2

Metadata Infrastructure
Software is built from multiple compo-
nents of many different kinds. In order 
to use these components correctly, 
solutions need to find, keep, and access 
information about them. This information 
about components is called “metadata.” 
Machine-readable metadata is essential 
to model-driven development approaches 
such as model-driven architecture (see 
sidebar), which SAP NetWeaver uses.

2.	S ome of the standards described under “common” standards are also technology standards.

Figure 4: Layer 1 – Technology Standards
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Model-driven architecture, or MDA, 
streamlines software development, 
deployment, management, and inte-
gration, making heavy use of models 
and metadata throughout the software 
life cycle. The ultimate goal of MDA 
is to be able to directly execute busi-
ness process models, by connecting 
the models to executable, model-
driven services.
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Metadata infrastructure standards help 
by providing standard ways of defining 
and using metadata. They fall into the 
following main areas (see Figure 5):
•	Metamodeling standards. A meta-

model defines the metadata needed 
for a particular kind of component. 
MetaObject Facility, or MOF, is an 
Object Management Group standard 
that provides a metamodeling language 
used to define the metadata that 
should be kept for different types of 
components. For example, MOF is 
used to define the kinds of metadata 
needed to describe a business object, 
including the name of the object,  
the definitions of its properties, the 
definitions of its relationships to  
other objects, and so forth. MOF’s 
metamodeling language can also  
be used to define the kinds of meta-
data needed to model business  
processes, and to define metadata 
that describes how a component 
relates to a business process.

•	Metadata repository standards. 
Repositories that understand MOF 
can store any kind of metadata about 
a component, if there is a MOF defi-
nition of that kind of metadata.

•	Metadata interchange standards. It 
is often necessary to extract informa-
tion out of one metadata repository  
so that it can be imported into another 
or into a tool. XML Metadata Inter-
change, or XMI, is a standard closely 
related to MOF that defines how to 
use XML to represent MOF-based 
metadata about a component, so that 
the metadata can be easily moved 
among repositories and tools.

•	Standard application programming 
interfaces (APIs) for metadata. Java 
Metadata Interface, or JMI, defines 
how to represent MOF metadata  
as Java objects. The standard 
defines rules for generating Java 
APIs that can be used to store, 
access, and manipulate MOF meta-
data about a component.

Most information systems store or  
create their data in multiple databases, 
XML documents, and files. Effective 
management of this heterogeneous 
data requires integrated metadata that 
provides robust information about data-
base schemas, XML schemas, data 
transformation rules, data analysis 
rules, and so on. The Common  
Warehouse Metamodel (CWM) is a 
standard that uses MOF to define the 

metadata that needs to be maintained 
for these components of information 
systems. It also defines an XMI format 
that tools can use to exchange these 
kinds of metadata. CWM makes it easier 
to create business intelligence solutions 
that can manipulate data across multiple 
databases, files, and so on.

Another important metadata standard is 
UDDI, which provides for the discovery 
and retrieval of information about  
services. Composite application devel-
opment tools can use UDDI to discover 
enterprise services needed to build a 
composite application.

Component Frameworks
Component frameworks are used for 
two main purposes: to define how to 
use enterprise services together when 

Figure 5: Relationship Between Metadata Infrastructure Standards
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composing an application, and to  
create the code and business logic  
for an enterprise service component.
The main standards used to define  
how to compose services together  
are the following:
•	Service Component Architecture 

(SCA) simplifies the creation, compo-
sition, and deployment of services by 
allowing configuration of components 
separately from the code, and defining 
a simple model for assembling the 
components together. 

•	The Service Data Objects (SDO) 
standard is used for uniformly pro-
cessing the data objects accessed  
by a service across various different 
frameworks such as for UI, applica-
tion, and persistence.

•	Java EE 5. Java EE (formerly J2EE) is 
a critical component framework to 
use when creating new enterprise 
services. In particular, Java EE 5 
offers many advantages and simplifi-
cations when compared with earlier 
versions of Java, resulting in higher 
developer productivity.

SCA and SDO enable specification of 
service components and data objects 
at a relatively high level of abstraction 
while defining bindings to relatively low-
level technologies, such as Java, C++, 
Web services, and so on. This enables 
service clients and servers to be  
composed together even when they 
are implemented over different low-
level technologies.

SAP NetWeaver 7.0 is the first imple-
mentation of Java EE 5 from a major 
software company.

Messaging Standards
Communication with enterprise services 
occurs through messages that are sent 
to and from the enterprise service. 
How the message is sent depends on 
how and why the enterprise service is 
being used.

Java Messaging System 
Within a single application, a method  
of sending messages that is specific to 
a programming language, such as the 
Java Messaging System (JMS), is likely 
to be used. JMS is part of the Java EE 
component framework. The benefit of 
JMS is that it provides a standard, 
easy-to-use API that a service can use 
for sending and receiving messages. 
However, it relies on both the sender and 
receiver solutions being implemented 
using Java and typically being part of 
the same IT system.

Web Services
If the messages are being sent to  
a service that is part of a separate 
application or that is run by a separate 
business, then Web services are the 
better standard to use because they 
work over the Internet. This means  
that the sending and receiving applica-
tions do not have to use the same 
technology as long as they follow the 
same messaging standard. Standard-
ization also makes it easier to create 
messaging middleware that does  
the “heavy lifting” of sending and 
receiving messages.

Since the message may need to be 
sent over the Internet, messaging  
standards must ensure that the mes-
sage can be sent securely and reliably 

when needed. To provide for this, there 
are several Web services messaging 
standards that closely mirror the 
approach used when sending messages 
in the real world:
•	Envelope standards. These are stan-

dards that define the structure of the 
electronic envelope into which the 
content is placed – for example, an 
electronic document such as an XML 
order. Critical standards are SOAP, 
which defines the structure of the 
envelope, and Message Transmission 
Optimization Mechanism, which 
extends SOAP to define how to create 
a SOAP envelope that contains multiple 
different electronic documents in any 
format – not just XML.

•	Electronic address standards. Real-
world envelopes have an address on 
them that can be used to route the 
message to the correct destination. 
In Web services, the WS-Addressing 
standard provides the equivalent 
function.

•	Message delivery standards. These 
standards ensure that messages are 
delivered reliably and securely. Key 
standards include:
–	T he WS-Security standard, which 

defines how a message can be 
encrypted to ensure privacy, and 
how it can be digitally signed so 
that the recipient can check who 
sent the message and be sure that 
it has not changed during transmis-
sion (for more detail, see the section 
on security standards)

–	T he WS-Reliable Messaging  
standard, which ensures that a 
message is delivered with certainty 
as well as in the correct order
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Web Services Profiles
The Web services messaging standards 
offer many different options for how 
they can be used. To make implemen-
tation simpler, the WS-I Organization 
has developed “profiles” that define  
a subset of the standards discussed  
previously and describe how they 
should be used together. These profiles 
include the WS-I Basic Profile, which 
defines how SOAP should be used  
with other standards; the WS-I Basic 
Secure Profile, which describes how 
messages should be secured using 
WS-Security; and the WS-I Reliable 
Secure Profile (WS-I RSP), which 
defines how WS-Secure Conversation, 
WS-Security, and WS-Reliable Messag-
ing should be used together. WS-I RSP 
is an important specification that 
should be finalized in early 2008. For 
more detail, see the section on profile 
standards.

Foundation Standards
Foundation standards, as the name 
suggests, are low-level but essential 
standards that are used by many of the 
other standards described in this paper. 
Many will likely be familiar, but they are 
included here for completeness.

Programming languages are one of the 
most important foundational standards. 
SAP NetWeaver 7.0 provides support 
for both the ABAP™ programming  
language and Java, offering a single 
environment in which solutions built 
using both SAP technology and Java 
can run.

SAP NetWeaver 7.0 also provides  
support for other foundation standards 
in three main areas:
•	Web standards. These include 

HTML, to define the content of Web 
pages in a Web browser; HTTP, the 
protocol that is used to transport 
Web pages; and Secure Sockets 
Layer (SSL) and Transport Layer 
Security (TLS), which are used with 
HTTP to keep the information in the 
Web page private (see the section  
on security standards for more infor-
mation on SSL and TLS).

•	Markup languages. These are used 
to define other languages. The most 
important are XML and its newer 
variant XML Schema, which are used 
to define the majority of the other 
definition languages, including service 
definition languages such as WSDL 
and process definition languages 
such as BPEL. (For more information 
on WSDL and BPEL, see the following 

section on languages for defining 
business semantics.)

•	Database access languages. The 
most important standard is Structured 
Query Language or SQL, which  
is used to retrieve and maintain data 
in databases

Layer 2: Languages for Defining 
Business Semantics – Promoting 
the Use of a Common Vocabulary

To leverage enterprise services,  
common languages and vocabularies 
are needed that can be understood  
and used by all parties when designing, 
provisioning, composing, and consuming 
enterprise services.

Such languages are used to create  
formal, standardized definitions of busi-
ness information, processes, services, 
and messages (see Figure 6). For 
example, WSDL is a service definition 

Figure 6: Layer 2 – Languages for Defining Business Semantics
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language that provides a means of 
describing Web services in a technology-
independent manner. These languages 
provide the bridge that allows technology 
and business semantics to evolve 
independently of one another. 

These kinds of languages also allow  
for the expression of the business con-
tract that defines the obligations of an 
enterprise service provider. Rigorous 
specification of a contract helps ensure 
the business integrity needed to develop 
and integrate composite applications.

The following sections describe the 
standards for the languages that are 
used to define the business semantics 
for processes, services, and messages.

Process Definition Languages
Process definitions describe a busi-
ness process and the sequence and 
conditions (called an orchestration)  
in which enterprise services must be  
executed to perform the process.  

For business process experts (see  
the sidebar), the Business Process  
Modeling Notation (BPMN) is the  
critical standard, as it provides a widely 
supported, business-oriented graphical 
way of defining the sequence of activi-
ties and conditions that constitute a 
business process. 

In order to make a business process 
model executable, there is also a need 
for a language that process architects 
can use to specify executable processes 
and connect the activities in the busi-
ness process to services capable of 
executing those activities. BPEL is an 
important standard for this purpose 
that introduces a model for executable 
processes based on Web services.

BPEL focuses on composing Web  
services. Yet not every activity in a 
business process can be executed by  

a Web service, since most business 
processes include activities performed 
by people. To bridge this gap, the white 
paper titled “BPEL4People,” developed 
by SAP and IBM, discusses extensions 
to BPEL that incorporate human  
interaction. “BPEL4People” has been  
submitted to the OASIS.

Service Definition Languages
Service definition languages define the 
interface to a service (see Figure 7). 
They are a critical part of enterprise 
SOA, as they define how a service 
should be used in terms of the messages 
the service can receive and send. For 
example, a very simple service could 
receive an “Order Request” message 
and return either an “Order Response” 
message if the order was processed 
successfully or an “Order Rejected” 
message if there were a problem.

Business Process Expert

A business process expert has the 
business and IT savvy to understand 
both business processes and the  
best practices that are required to  
get those processes changed, 
deployed, and executed in real-time 
through enterprise service-oriented 
architecture.

For more information, see the Busi-
ness Process Expert community site 
at www.sdn.sap.com/irj/sdn/bpx.

Figure 7: Process, Service, and Message Definition Languages
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Important service definition standards 
are:
•	SCA. As mentioned earlier in the  

discussion of component framework 
standards, SCA is a component 
architecture that supports defining 
component contracts including the 
services provided and consumed by 
the component. 

•	WSDL. This can be used when  
integrating a Web service into a  
composite application as well as  
at runtime to bind a definition of a 
service to an actual instance of that 
service running on a server. WSDL 
describes a Web service in terms  
of the input and output messages, 
and the destinations (called ports)  
to which messages are sent.

Message Definition Languages
Messages contain the data that an 
enterprise service receives or sends. 
Typically they are defined using XML, 
and more specifically XML Schema 
(see the section on foundation stan-
dards). The resulting data is then 
placed inside a SOAP message enve-
lope for transportation (see the section 
on messaging standards).

There are both good and bad designs 
for messages. Because of this, message 
definition language standards have 
been developed that define “good 
practice.” The leading standard for  
this purpose is the Core Components 
Technical Specification (CCTS) devel-
oped by UN/CEFACT – the division  
of the United Nations that developed 
Electronic Data Interchange for  
Administration, Commerce, and  
Transport, or EDIFACT, the international 
EDI standard. CCTS defines:

•	How to name individual fields in  
a message

•	How to aggregate those fields 
together; for example, all the fields  
in an address

•	How to combine those aggregated 
fields into larger structures; for  
example, how to create a business 
message such as an order

•	How to specialize or extend those 
messages to meet specific needs; 
this includes adapting the content  
of an order to a particular industry  
or locale – for example, invoices in 
Europe must contain VAT whereas  
in the United States they must not

SAP uses the CCTS methodology  
in the definition of all its enterprise 
services.

Layer 3: Business Semantics  
Standards – Cut Across Industry 
Borders

The definition languages described in 
the previous section are essential when 
defining the different components  
used by enterprise SOA. But precise 
definitions of the individual services, 
messages, and processes themselves 
(see Figure 8) are required for efficient 
and precise use of business information 
across different technologies, markets, 
industries, and locales. For example, 
a purchase order can be correctly 
processed only if each field in the 
message is correctly understood in 
the proper context.

Figure 8: Layer 3 – Business Semantics
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Business semantics standards provide 
the common understanding necessary 
to execute a business process, such  
as order to cash, which may include 
messages such as order, ship notice, 
goods receipt, invoice, and remittance.

Industry-Specific Standards
With its 30-year history in building  
business process applications, SAP 
has provided significant leadership in 
the development of business semantic 
standards by supporting a large number 
of organizations that are defining  
the standards necessary for specific 
vertical industries or for cross-sector 
uses. These organizations typically 
include both industry and private-sector 
organizations seeking to establish a 
cooperative relationship with national, 
regional, and international standards 
organizations. Today SAP is actively 
engaged in over 100 vertical industry 
standards development organizations, 
as well as numerous customer-focus 
groups and industry value networks.

Cross-Industry Standards
If the same design requirements for a 
house are provided to a dozen archi-
tects, the result would probably have 
the same basic features – dining room, 
family room, bedrooms, bathrooms, 
and so forth – but each house would 
also probably be significantly different. 
Therefore, building each different 
house would be more expensive than  
if all the houses were built according to 
a standardized design, because in the 
first case the opportunities for reuse of 
components would be limited.

On the other hand, if the architects, or 
one architect, agreed on a basic design 

for each house but with features that 
would allow it to be extended to meet 
different specific needs, then there 
should be significantly lower costs and 
faster time to market.

The same idea applies to many industry-
specific standards. Industry-specific 
standards organizations often follow 
the same design requirements in that 
they are working on the same business 
problem, such as the order-to-cash  
process. But because there has been 
no coordination, their solutions are 
vastly different. The resulting prolifera-
tion has become a serious obstacle  
to interoperability, particularly when  
crossing industry borders. As a result, 
integration efforts have become 
extraordinarily expensive across  
industries. Research suggests that,  
on average, a typical IT organization 
spends 30% to 40% of its budget  
on integration alone. 

SAP believes that the challenge of  
multiple different business semantic 
standards must be addressed if lower 
costs and improved interoperability 
between systems is to be realized. 
There is a need for convergence of 
methodologies and business semantics 
standards across the landscape of  
vertical industries. 

Adoption of the UN/CEFACT CCTS 
specification, described in the section 
on message definition languages, is  
the critical “methodology” part of the 
solution. A common way of defining 
and describing messages that can  
be extended to meet the needs of a  
specific vertical industry will make  
integration much easier.

To achieve this, SAP is encouraging 
vertical industry standards organiza-
tions to adopt CCTS. The hoped-for 
result is that organizations will have  
the flexibility to design messages as 
required by their communities of interest, 
but the output of the messages following 
CCTS will have a much higher degree 
of conformity. This should make it  
easier to map between the messages 
designed by the different groups.

Once a common approach to message 
design exists, the next step is to develop 
common definitions for the messages 
themselves. SAP is heavily involved  
in several different standards organiza-
tions to help make this happen:
•	UN/CEFACT. UN/CEFACT is a 

department of the United Nations and 
is responsible for the international  
version of EDI called EDIFACT. UN/
CEFACT developed the CCTS speci-
fication and, through its harmonization 
process, provides a mechanism  
by which different vertical industry 
standards organizations can agree on 
the common parts of their message 
definitions.

•	Open Applications Group Inc. (OAGi). 
OAGi develops XML message and 
process definitions that span both 
business-to-business (B2B) and 
application-to-application (A2A)  
integration scenarios. OAGi imple-
mentations are typically found in 
manufacturing, with a particular 
emphasis in the North American 
automotive market, although this is 
extending to additional vertical indus-
tries. OAGi has developed a canonical 
integration model of the data needed 
to build messages for business, 
which is very useful for A2A. 

17Delivering Business Value Through Standards



•	Object Management Group. Apart 
from being the primary creator of 
standards for model-driven systems 
(see earlier descriptions of MOF, XMI, 
and JMI), this group also consolidates 
message and process definitions in 
the banking and other industries.

•	ANSI Accredited Standards  
Committee X12 (ANSI X12). ANSI 
X12 is responsible for creating cross-
industry business standards using 
ANSI X12 EDI and XML syntaxes. Its 
use is primarily limited to North 
America. Outside of the Americas, 
EDIFACT is more generally used. 
ANSI X12 covers several sectors: 
government, finance, transportation, 
supply chain, and insurance (both 
medical and hazard). 

Layer 4: Common Standards –  
Standards That Cross Multiple  
Layers

This section covers standards that  
are called “common” because they  
are often used together with other 
standards or cross several of the other 
three layers in the standards taxonomy 
(see Figure 9). They include profile, 
management, security, policy, ontology, 
and development standards.

Profile Standards
An individual technology standard is 
rarely used on its own. For example, 
security standards and reliable  
messaging standards are often used 
together for business integration to 
ensure that messages are delivered 

securely and reliably. But many tech-
nology standards offer a lot of choice 
because they are written so they  
can be used in many varied circum-
stances. When standards that allow  
a lot of choice are used together, the 
possible permutations can rapidly 
become immense.

The greater the choice, the harder it  
is to build solutions. Decisions must  
be made on what to do in each case, 
when often the benefit of one choice 
over another is not very clear. This is 
particularly a problem when an enter-
prise service is running on different 
systems for the implementer and  
consumer, because the implementer  
of the service may make different 
choices than those that a consumer  
of the service can or would make. 

Worse, implementers of the service 
may be constrained in the available 
choices by the software on which their 
enterprise service runs. As a result, 
realizing a compatible set of options 
may be impossible.

In this situation, less is more. The fewer 
choices that have to be made, the 
easier the decisions become, and  
the more likely they are to lead to a 
successful result.

Profile standards fix this problem by 
identifying a set of one or more stan-
dards and then defining a “profile”  
of those standards that reduces the 
choices available and provides specific 
guidance on how the standards should 
be used together. 

Figure 9: Layer 4 – Common Standards
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Web Services Interoperability  
Organization 
For Web services, on which enterprise 
services are built, the WS-I is the  
leading standard-setting organization. 
WS-I has developed, or is developing, 
several profiles:
•	WS-I Basic Profile defines how  

the SOAP, WSDL, and UDDI specifi-
cations should be used together.

•	WS-I Basic Secure Profile defines 
how the WS-Security specification 
should be used to secure messages.

•	WS-I Reliable Secure Profile provides 
interoperability guidance for the joint 
usage of the WS-Reliable Messaging 
and WS-Secure Conversation  
standards to provide secure reliable 
delivery of messages. (This standard 
is still under development.)

But WS-I doesn’t just develop profiles. 
The WS-I members also develop  
sample applications that are then used 
to test that solutions from multiple  
solution providers actually interoperate 
with one another in practice.

SAP is chair and board member of WS-I 
and chaired the Sample Applications 
Working Group that tests the interoper-
ability of solutions developed by multiple 
solution providers.

Vertical Industry Standards  
Group “Profiles”
Vertical industry standards groups also 
frequently develop “implementation 
guides” that are really profiles describing 
how messaging standards such as  
Web services should be used with their 
business semantics standards – that is, 
their business messages. As with busi-
ness semantic standards, SAP’s goal  

is to reduce this proliferation by lever-
aging technology profiles, such as 
those developed by WS-I, and by 
developing guidelines on how they 
should be combined with business 
semantic standards.

Management Standards
Enterprise services, like any other 
resource, need to be managed through 
their complete life cycle (see Figure 10). 
There is no single standard that can 
apply, as the requirements vary signifi-
cantly throughout the life cycle. This 
leads to the need for several standards.

During the stages of requirements, 
design, build, and deploy, standards  
are needed to manage the various 

components used to build and test an 
enterprise service. Key standards are:
•	Development management – During 

the requirements, design, build, and 
deploy stages, a comprehensive, 
standards-based, integrated develop-
ment environment is needed to man-
age the different versions of the com-
ponents that exist. The de facto 
standard is the Eclipse open source 
development framework.

•	Repository management – This 
includes standards for the discovery 
of enterprise services and their 
changes during design, develop-
ment, and evolution – UDDI is the 
key repository specification that 
applies. See also the standards in the 
section on metadata infrastructure.

Figure 10: Managing the Enterprise Service Life Cycle

Self-
service

Collab-
oration

Inventory
control

Web
sales

SAP NetWeaver®

DesignOptimize

Build

Assess
Requirements

Deploy

Operate

19Delivering Business Value Through Standards



During deployment and operation  
of the enterprise service, additional 
standards are needed:
•	Operational management –This 

includes standards to manage  
the deployment and operation of 
enterprise services. Since enterprise 
services are built on top of Web  
services or Java, Web services  
management and related standards 
are important. These include:
–	 Common Information Model 

(CIM) describes the information 
about hardware and software 
resources that needs to be  
captured and monitored to  
manage systems

–	 Java Management eXtension 
(JMX) specifies a management 
architecture, APIs, and manage-
ment services aimed at manage-
ment of and through the Java  
programming language.

–	 Web Services Management (WS-
Management) provides a Web  
services–based API that allows 
access to CIM resources.

•	Identity/resource management – 
These are standards that are used  
to manage access to resources. The 
lead standards here are the Light-
weight Directory Access Protocol 
(LDAP) as a directory of resources 
and Service Provisioning Markup 
Language (SPML), which provides  
a framework for managing the provi-
sioning and allocation of identity 
information and system resources 
within and between organizations. 
See also the following section on 
security standards.

Security Standards
Security standards are key enablers for 
achieving the security goals of service 
orientation. They address:
•	Message integrity, which ensures 

that a message received or sent by 
an enterprise service is not altered  
in transit

•	Authentication, which allows the 
recipient of a message to verify who 
sent it

•	Confidentiality, which ensures that 
the content of a message is kept  
private and can only be examined  
by the intended recipient

•	Identity federation and single sign-
on, which provides management of 
“digital identities” that a person or 
system can use to enable seamless 
access to resources inside and out-
side the organization without the 
need to re-authenticate 

The WS-Security standard provides for 
message integrity and authentication 
by using “digital certificates” to digi-
tally sign messages in the same way 
that a paper letter could be signed  
by an individual to prove authenticity. 
The same standards also use digital 
certificates to encrypt the key or code 
used to encrypt messages and there-
fore keep the content hidden from  
anyone not authorized to see it. The 
critical standard for defining digital  
certificates is X.509, developed within 
the International Telecommunications 
Union.

Closely tied to authentication is “trust,” 
which means that the enterprise  
service that receives a message can 
not only verify who sent it but also 

trusts the sender and is therefore  
willing to process the message. It also 
works the other way round, in that the 
sender of the message must trust that 
the recipient of message will act on it 
when it is received. To establish trust, 
the sender and receiver of a message 
rely on a common security infrastruc-
ture that offers central services such 
as brokerage of trust relationships and 
issuance of security credentials. Based 
on the well-known core concept of the 
public key infrastructure, new standards 
such as WS-Trust define the protocols 
for these services.

Trust is also the foundation that allows 
individuals to use the same “digital 
identity,” such as user name and pass-
word, to sign onto networks of more 
than one system or enterprise in order 
to conduct transactions. Protocols 
such as Security Assertion Markup 
Language (SAML) and SPML define 
the conventions for management, 
propagation, mapping, and transformation 
of these digital identities in highly 
dynamic, distributed SOA environments 
within the company or across trust 
domains between partners in a stan-
dardized manner.

Two other standards, SSL and TLS,  
are alternative methods of providing 
message integrity, authentication, and 
confidentiality. They are different from 
WS-Security in that they only secure 
the transport of the message and not 
the content of the message itself. 
Unlike WS-Security, SSL and TLS can’t 
be used to ensure that the messages 
aren’t tampered with before they are 
sent or after they are received.
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Policy Standards
Before an enterprise service can be 
used, information is needed on how  
to use it. For example, information  
is needed on whether the service 
requires messages to be digitally 
signed and encrypted for security  
purposes, and if so, which digital  
certificates should be used. It is also 
often necessary to know if the messages 
must be sent reliably using WS-Reliable 
Messaging.

This type of information is known as  
a policy because it describes the 
implementation approach or policy  
that an implementer of an enterprise 
service has decided to adopt. Policy 
standards provide a mechanism for 
defining them. They consist of three 
main parts:
•	Policy standards that define how to 

describe any policy. In this case, the 
critical standard is WS-Policy.

•	Policy attachments standards, which 
define how to associate or attach  
an instance of a policy to an object  
such as an enterprise service. Here 
the critical standard is Web Services  
Policy Attachments.

•	Policy assertions, which define how 
to describe or assert the policies that 
apply in a particular case – for exam-
ple, how to define the security poli-
cies for an enterprise service or how 
to define the reliable messaging poli-
cies for an enterprise service. The 
critical standards are Web Services 
Reliable Messaging Policy Assertions 
and Web Services Security Policy.

Policy standards are used both at 
design time and runtime. At design 
time they can be used to determine if 

the service can be used because the 
implementer and consumer of the ser-
vice have compatible policies. At run-
time they can be used to control how 
messages are created and delivered – 
for example, to determine which digital 
certificates to use to sign messages.

Ontology Standards
Clear, unambiguous definitions of the 
meanings and behaviors of messages, 
processes, and services are essential. 
Currently, vertical industry standards 
groups define business semantics of 
messages and services in plain text – 
relying on the reader to understand and 
interpret what the information means. 
As enterprise services become much 
more numerous, machine-readable 
semantic information about the services 
will be needed to make it easier to 
select and use enterprise services.

The semantic web standards define 
two key languages for specifying 
semantics in a machine-processable 
way:
•	Resource Description Framework 

(RDF) provides a formal way to 
define taxonomies of things, such as 
the roles involved in a supply chain 
(buyer, seller, manufacturer, logistics 
provider, retailer, and so on), or a list 
of countries (the United States,  
Germany, France, England, and so 
forth). RDF also provides a formal 
means to make statements about 
things, such as “BMW is located  
in Germany” or “BMW is a manu-
facturer” or “Germany is a country.”

•	Web Ontology Language (OWL) 
extends RDF, providing additional 
means to formally express properties 
of and relationships among things. An 

OWL-based set of information about 
things and their relationships is  
generally referred to as an ontology.

Having precise, agreed-upon definitions 
of the properties of and relationships 
among things allows implementers of, 
and clients to, an enterprise service to 
rely on a shared understanding of 
meaning. Furthermore, if concepts 
such as “process purchase order,” 
“purchase order response,” “invoice,” 
and “returns” are based on taxonomies 
that are well understood, and state-
ments about the elements of the taxon-
omies are constructed using formalized 
mechanisms such as those that RDF 
and OWL provide, then tools can help  
a person build a composite application 
by suggesting (but not dictating) what 
services to use.

For example, suppose a person creating 
a composite application has access to 
multiple enterprise services called 
“process purchase order.” Ontology 
languages can be used to record infor-
mation about each service, to help  
distinguish among the services, and to 
support a decision as to which one to 
use. For example, one service could 
declare as part of its definition that 
“process purchase order returns  
purchase order response,” whereas 
the other could say “process purchase 
order returns invoice.” A human can 
read these definitions and make the 
appropriate inferences, but when there 
are libraries of thousands of services 
and multiple, potentially complex state-
ments about them, enabling the 
machine to help narrow down the 
choices is useful.
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RDF and OWL have rigorous mathe-
matical underpinnings. Users of these 
languages need not understand this 
mathematics, but tools can use the 
underlying formal foundations to warn 
about inconsistencies within and 
among ontologies. This helps to debug 
a large mass of semantic information 
about complex service libraries.

The more widely that specific ontologies 
of business concepts are accepted, the 
closer we will get to exploiting the full 
potential of this kind of technology for 
formalizing semantics. However, there 
are also strategies for federating sepa-
rately created ontologies. 

Ontology standards are still developing 
but hold significant promise for automat-
ing the discovery and use of enterprise 
services.

Development Standards
Development standards promote 
interoperability among development 
tools by providing standard ways in 
which tools can work with each other 

and mechanisms for extending the 
base development environment to  
support new features. Extensibility 
mechanisms define standard interfaces 
and protocols to which extensions must 
adhere in order to interoperate properly 
with the base development tool and 
with other extensions.

Two critical development standards are:
•	Eclipse, which, although typically 

considered an open source tool, has 
many of the characteristics of a stan-
dard because it specifies APIs, plug-
in mechanisms, metadata schemas, 
and more

•	Unified Modeling Language (UML) 
and the related MOF and XMI  
standards (see the section on meta-
data infrastructure)

Development standards are important 
to the SAP NetWeaver Developer  
Studio tool, as it is built upon Eclipse and 
has a well-integrated UML modeling 
capability provided by an SAP partner. 
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Standards are the key enabler of enter-
prise SOA. Without standards, the cost 
of designing, developing, deploying, 
operating, and maintaining enterprise 
software will significantly increase, and 
the value the software delivers will be 
reduced.

Yet an approach that focuses on tech-
nology standards and considers them 
like merit badges, where achieving 
compliance is the end goal, is inade-
quate. Technology standards are only 
really useful when combined with busi-
ness semantics.

So how a software company approach-
es the adoption of standards in its solu-
tions is critical. Only a company that 
properly understands the importance of 
business semantic standards as well as 
technology standards can provide solu-
tions that maximize business value. 
SAP is such a company.

But just implementing a semantic or 
technology standard because it exists 
is not enough. To really deliver value, a 
fully comprehensive approach is need-
ed that identifies the business benefit 
which standards can deliver before 
implementing them in a platform – such 
as a business process platform running 
on SAP NetWeaver 7.0 – that delivers 
the reliability, scalability, performance, 
and security a business needs.

Just as important is the approach to 
understanding, developing, and evolv-
ing standards. 

The SAP standards taxonomy (see  
Figure 3) provides a comprehensive 
framework that can be used to identify 
and understand standards in terms of 
their purpose and relationship to one 
another. It consists of four main layers: 
technology standards that are designed 
to help computer systems work togeth-
er; languages for defining business 
semantics, which are used to create 
formal standardized definitions of  
processes, services, and messages; 
business semantic standards, which are 
descriptions of individual “standard” 
processes, services, and messages; 
and common standards, which cross 
more than one layer.

Effective implementation and evolution 
of standards require that they are 
developed in a business context. As 
discussed, the SAP ecosystem pro-
vides this context through the initiative 
for engaging leading companies to 
improve the enterprise computing envi-
ronment; industry value networks; 
Enterprise Services Community; and 
industry standards initiatives.

By taking such a comprehensive 
approach to using and evolving stan-
dards for enterprise SOA, SAP is the 
only company delivering an enterprise 
SOA solution that will fully meet a busi-
ness’s needs both now and in the 
future.

To Learn More

For more information about SAP’s 
approach to standards, please visit us 
on the Web at:  
www.sdn.sap.com/irj/sdn/standards.

Conclusion 
Achieving Enterprise SOA with the  
Right Approach to Standards
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