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(57) ABSTRACT 

A method and system for directly mapping Web services 
interfaces and Java interfaces. In one embodiment, default 
mapping information is identi?ed, the default mapping 
information having default interface mapping information 
and default schema to Java mapping information. The 
default mapping information is then update and a mapping 
descriptor having the updated mapping information is gen 
erated. The updated information contains updated interface 
mapping information and updated schema to Java mapping 
information. 
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METHOD AND SYSTEM FOR DIRECTLY 
MAPPING WEB SERVICES INTERFACES AND 

JAVA INTERFACES 

TECHNICAL FIELD 

[0001] Embodiments of the invention generally relate to 
the ?eld of Web services and, more particularly, to a system 
and method for directly mapping Web services interfaces and 
Java interfaces. 

BACKGROUND 

[0002] Efforts are being made to more easily conduct 
business in a Web-based environment. “Web Services” is 
loosely understood to mean the ability to discover and 
conduct business in a Web-based environment. For example, 
a user (e.g., a Web-based application or person With a Web 
broWser) may: 1) search through an online registry of 
businesses and/ or services; 2) ?nd a listing in the registry for 
Web based access to a service that that the user desires to 
have performed; and then, 3) engage in a Web based business 
relationship With the service application including the pass 
ing of relevant information (e.g., pricing, terms, and condi 
tions) over the netWork. In other Words, Web services 
generally refer to offerings of services by one application to 
another via the World Wide Web. 

[0003] Given the nature and use of Web services and the 
rapid increase in their demand, interoperability of Web 
services across clients and servers is becoming increasingly 
important and cumbersome. Some attempts have been made 
to achieve interoperability across a Wide range of platforms 
and runtimes. For example, using open standards like eXten 
sible Markup Language @(ML), Simple Object Access 
Protocol (SOAP), Web Services Description Language 
(WSDL), and Universal Description, Discovery, and Inte 
gration (UDDI), some interoperability has been achieved. 

[0004] FIG. 1 illustrates a prior art Web services platform 
100. The platform 100 shoWs various XML-related stan 
dards 102-110 that are used in connection With Web services 
to attempt interoperability. The illustrated standards include 
XML Namespaces 102, similar to Java package names, to 
provide syntax for data representation in portable format. 
SOAP 104 refers to a standard packaging format for trans 
mitting XML data betWeen applications over a netWork. 
XML schema 106 refers to the World Wide Web Consortium 
(W3C) schema speci?cation for XML documents. WSDL 
108 refers to the standard used for describing the structure 
of XML data that is exchanged betWeen systems using 
SOAP 104. Finally, UDDI 110 refers to a standard SOAP 
based interface for Web services registry and de?nes a set of 
Web services operations and methods that are used to store 
and search information regarding Web services applications. 

[0005] HoWever, the open standards are not evolving fast 
enough to keep up With the increasing demand for Web 
services and needs of additional ?exibility and control on the 
client-side. One of the problems today is the convoluted 
relationships and mappings betWeen relevant standards. 
Neither the interoperability nor the client-side ?exibility are 
su?iciently achieved because of the conventional separation 
of standards, models, and entities for Web services (WS) and 
Web services client (WSC). FIG. 2 illustrates a prior art Web 
services model 200. The illustrated Web services model 200 
includes Web service de?nition 204, Which includes the 
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description of design-time con?guration of a Web service. 
Web service con?gurations 206 refer to the description of 
the run-time con?gurations of a Web service. The Web 
services model 200 further includes a virtual interface 202. 
A virtual interface 202 refers to an abstract interface. 

[0006] Referring noW to FIG. 3, it illustrates a prior art 
Web services client model 300. In the illustrated Web ser 
vices client model 300, schema to Java (STJ) mappings 302 
contain serialiZer classes and deserialiZer classes of the 
XML Schema De?nition (XSD) Types. HoWever, the con 
ventional STJ mappings 302 do not contain any ?eld or 
operation-speci?c mappings. The conventional model 300 
further includes logical ports 304 that are limited to con 
taining merely runtime (RT) relevant con?gurations and do 
not contain design-time (DT) con?gurations. Finally, the 
illustrated WSDL 306 contains a parsed WSDL structure. 

[0007] Although the conventional models 200, 300 pro 
vide some ?exibility, further improvements are needed to 
achieve interoperability. For example, the conventional 
model 200 provides provider-oriented inside-out approach 
for Web services, but it does not support consumer-based 
outside-in approach for Web services, Which is becoming 
increasingly important. The conventional models 200, 300 
do not provide similar modeling approach for developing 
Web services and Web services client Which leads to usability 
de?ciencies. 

SUMMARY 

[0008] A method and system are provided for directly 
mapping Web services interfaces and Java interfaces. In one 
embodiment, default mapping information is identi?ed, the 
default mapping information having default interface map 
ping information and default schema to Java mapping infor 
mation. The default mapping information is then update and 
a mapping descriptor having the updated mapping informa 
tion is generated. The updated information contains updated 
interface mapping information and updated schema to Java 
mapping information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The appended claims set forth the features of the 
invention With particularity. The embodiments of the inven 
tion, together With its advantages, may be best understood 
from the folloWing detailed description taken in conjunction 
With the accompanying draWings in Which: 

[0010] 
[0011] 
[0012] 
model; 
[0013] FIG. 4 illustrates an embodiment of a common 
meta model for Web services and Web services client; 

FIG. 1 illustrates a prior art Web services platform; 

FIG. 2 illustrates a prior art Web services model; 

FIG. 3 illustrates a prior art Web services client 

[0014] FIG. 5 illustrates an embodiment of a mechanism 
for generating customiZed interfaces; 

[0015] FIG. 6 illustrates an embodiment of a mechanism 
for customiZing default mapping information When deploy 
ing Web services client and/or Web services application; 

[0016] FIG. 7 illustrates an embodiment of a mechanism 
for directly mapping Web services interfaces With Java 
interfaces; 
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[0017] FIG. 8A illustrates an embodiment of a process for 
directly mapping interfaces and models; 

[0018] FIG. 8B illustrates an embodiment ofa process for 
customizing a default mapping model; 

[0019] FIG. 9 illustrates an exemplary client/ server system 
used for implementing an embodiment of the invention; and 

[0020] FIG. 10 is an exemplary computer system used in 
implementing an embodiment of the invention. 

DETAILED DESCRIPTION 

[0021] Described beloW is a system and method for 
directly mapping Web services interfaces and Java inter 
faces. Throughout the description, for the purposes of expla 
nation, numerous speci?c details are set forth in order to 
provide a thorough understanding of the embodiments of the 
present invention. It Will be apparent, hoWever, to one 
skilled in the art that the present invention may be practiced 
Without some of these speci?c details. In other instances, 
Well-knoWn structures and devices are shoWn in block 
diagram form to avoid obscuring the underlying principles 
of the present invention. 

[0022] In the folloWing description, numerous speci?c 
details such as logic implementations, opcodes, resource 
partitioning, resource sharing, and resource duplication 
implementations, types and interrelationships of system 
components, and logic partitioning/integration choices may 
be set forth in order to provide a more thorough understand 
ing of various embodiments of the present invention. It Will 
be appreciated, hoWever, to one skilled in the art that the 
embodiments of the present invention may be practiced 
Without such speci?c details, based on the disclosure pro 
vided. In other instances, control structures, gate level 
circuits and full softWare instruction sequences have not 
been shoWn in detail in order not to obscure the invention. 
Those of ordinary skill in the art, With the included descrip 
tions, Will be able to implement appropriate functionality 
Without undue experimentation. 

[0023] Various embodiments of the present invention Will 
be described beloW. The various embodiments may be 
embodied in machine-executable instructions, Which may be 
used to cause a general-purpose or special-purpose proces 
sor or a machine or logic circuits programmed With the 
instructions to perform the various embodiments. Alterna 
tively, the various embodiments may be performed by a 
combination of hardWare and softWare. 

[0024] Various embodiments of the present invention may 
be provided as a computer program product, Which may 
include a machine-readable medium having stored thereon 
instructions, Which may be used to program a computer (or 
other electronic devices) to perform a process according to 
various embodiments of the present invention. The machine 
readable medium may include, but is not limited to, ?oppy 
diskette, optical disk, compact disk-read-only memory (CD 
ROM), Digital Video Disk ROM (DVD-ROM), magneto 
optical disk, read-only memory (ROM) random access 
memory (RAM), erasable programmable read-only memory 
(EPROM), electrically erasable programmable read-only 
memory (EEPROM), magnetic or optical card, ?ash 
memory, or another type of media/machine-readable 
medium suitable for storing electronic instructions. More 
over, various embodiments of the present invention may also 
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be doWnloaded as a computer program product, Wherein the 
program may be transferred from a remote computer to a 
requesting computer by Way of data signals embodied in a 
carrier Wave or other propagation medium via a communi 
cation link (e.g., a modem or netWork connection). 

[0025] FIG. 4 illustrates an embodiment of a common 
meta model 400 for Web services and Web services client. In 
the illustrated embodiment, a common Web services meta 
model 400 is generated by combining various models 402 
408 into a single common model (common model) 400. For 
example, the common model 400 includes a WSDL model 
402, Which refers to a model for describing the WSDL 
structure of the Web services that are developed Within an 
application, and/ or WSDL ?les that are used to generate WS 
client proxies. The WSDL model 402 may also contain 
WSDL relevant extensions. The WSDL interface mappings 
(WSDL IM) model 404 refers to a model for describing 
mappings betWeen the Java Service Endpoint (JSE) Inter 
face (e.g., generated proxy service interface) and its WSDL 
representation, such as the names of the Java method and 
WSDL operation representing the method, default values of 
parameters, etc. 

[0026] The illustrated Schema to Java mappings model 
406 is used for describing mappings betWeen XSD types and 
Java classes representing these types, such as the names of 
the ?elds. The con?guration model 408 includes the design 
time and runtime con?guration of Web services and Web 
services client. The con?guration model 408 logically ref 
erences the WSDL model 402 and the WSDL IM model 404, 
Which, in turn, references the STJ mappings model 406. 

[0027] As illustrated, in one embodiment, a common 
model 400 is provided for WS and WSC frameWorks to 
perform development, deployment and con?guration of 
applications With relative ease. WS and WSC frameWorks 
may reside on a Java 2 Enterprise Edition (J2EE) engine. In 
one embodiment, the common model 400 is migrated to the 
J2EE engine to run and use the WS/WSC proxy on the J 2EE 
engine to provide a common model for WS and WSC 
frameWorks. Such migration can be performed using various 
migration controllers and interfaces that are used for appli 
cation development. In one embodiment, the common con 
?guration is achieved by having a common con?guration 
entity in the con?guration model 408. Common design 
utilities are provided using a common interface mapping 
model 404 and a common schema to Java mapping model 
406, While common deployment entities are provided With 
insigni?cant differences betWeen client and server. 

[0028] In one embodiment, common models 402-408 are 
managed by a common frameWork at the J 2EE engine. The 
common model 400 is created by, ?rst, identifying those 
elements, features, and components (components or prop 
erties) that are common to both Web services model and Web 
services client model. Once such common components are 
identi?ed, they are then extracted and put together to create 
a common WS model. It is contemplated that those com 
ponents that are necessary and/ or preferred are used to create 
the common frameWork, While those components that are 
not regarded as necessary and/or preferred may not be used. 
Further, the use of such common components helps support 
the deployment of Web services and Web services client in a 
common Way. For example, SAP administrative tools model 
can be converted in light of the common frameWork to 
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separate the WS tools in the SAP Administrative tools from 
the J2EE engine because of the different requirements 
associated With the SAP Administrative tools and the J2EE 
engine. Examples of administrative tools include various 
Integrated Development Environment (IDE) tools (e.g., IDE 
WiZard and IDE vieWs) and other SAP-based IDE and 
administrative tools, such as SAP NetWeaver Developer 
Studio, SAP Visual Administrator, and SAP NetWeaver 
Administrator. Further, SAP’s IDE can be based on the 
Eclipse IDE and may contain additional SAP developed 
plugins. 
[0029] In the illustrated embodiment, the common model 
400 combines the requirements from both the provider and 
consumer scenarios and is suitable to be used by both the 
service and client platforms. This is performed such that the 
common elements of functionality are adopted, While the 
uncommon elements Work side-by-side not only Without 
interfering With each other, but by complementing each 
other in the common model 400. In one embodiment, 
common models 402-408 are generated and employed and 
further, they are directly mapped in a common model 400 
via any number of programming languages that are right for 
the time (e.g., C, C++, C#, Java, and ABAP). Further, a 
generator, such as a proxy generator or a code generator, 
modules, interfaces, and components are employed to form 
common models 402-408, generate WSDL model, form 
direct mapping betWeen models 402-408 and betWeen Web 
services interfaces and Java interfaces. 

[0030] The common model 400 eliminates the need for the 
conventional virtual interface for storing the data (e.g., 
description of the interface and its types). In one embodi 
ment, Web services interface data is separate betWeen the 
WSDL model 402 and the tWo mapping models 404, 406. 
Using this technique, SOAP extensions are not longer nec 
essary as the need for VI to WSDL conversion is eliminated. 
Using the common model 400, Web interfaces are described 
in the WSDL model 402 as opposed to a virtual interface. 
Further, the interface mapping information is used to 
describe the mapping of Web interfaces to Java interfaces 
(e.g., Java SEI). Then, multiple design time con?gurations 
can be attached to a single interface as an alternative. 

[0031] Furthermore, the Web services de?nition, Which 
can be used to describe an alternative design-time con?gu 
ration, is made part of the design-time part of the con?gu 
ration model 408. This helps eliminate the need for gener 
ating several portTypes based on the Web services de?nition, 
Which Would otherWise be necessary because the con?gu 
ration Would have to be expressed in the form of WSDL 
extensions. In one embodiment, a WS-policy standard is 
used to express con?guration of Web services and conse 
quently, several alternative con?gurations can be expressed 
using one WSDL portType. A WS-policy standard can be 
dynamically created in Which various parameters can be 
de?ned as necessary or desired. Further, a client proxy 
generated out of such WSDL may contain a single service 
endpoint interface (SEI), Which has a superior use for the 
application developer using it as proxy. An SEI can be used 
to specify methods of the Java class that are to be exposed 
as Web services operations, Which are included and pub 
lished in the WSDL model 402 as the portType that a client 
application uses to invoke Web services. 

[0032] In one embodiment, the STJ mappings model 406 
contains not only serialiZer and deserialiZer classes, but also 
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other ?eld and operation-speci?c mappings information. 
Using the STJ mappings model 406 having such information 
helps facilitate various kinds of mappings, such as names of 
getter/setter methods of a speci?c ?eld, if an attribute is 
presented as a data member or With getters/setters, etc. 
Moreover, although the conventional logical ports are lim 
ited to containing only real-time con?gurations, the illus 
trated embodiment of the con?guration model 408 contains 
and maintains not only real-time con?guration information, 
but also contains and maintains design-time con?guration 
information. Various mapping ?les and interfaces may be 
used to map the individual models 402-408 into the common 
model 400. 

[0033] The illustrated WSDL model 402 includes a WSDL 
?le that speci?es the WSDL structure, including message 
formats, Internet protocols, and addresses, that a client may 
use to communicate With a particular Web service. Using the 
basic structure of WSDL, a WSDL document includes an 
XML document that adheres to the WSDL XML schema. A 
WSDL document contains various components and ele 
ments (e.g., biding, import, message, operation, portType, 
service, and types) that are rooted in the root element (e.g., 
de?nitions element) of the WSDL document. 

[0034] The binding element is used to assign portTypes 
and its operation elements to a particular protocol (e.g., 
SOAP) and encoding style. The import element is used to 
import WSDL de?nitions from other WSDL documents 
(such as those similar to an XML schema document import 
element). The message element describes the message’s 
payload using XML schema built-in types, complex types, 
and/or elements de?ned in the WSDL document’s type 
elements. The operation and portType elements describe 
Web service’s interface and de?ne its methods and are 
similar to Java interfaces and their method declarations. The 
service element is used for assigning an Internet address to 
a particular binding. The type element uses the XML schema 
language to declare complex data types and elements that 
are used elseWhere in the WSDL document. The WSDL IM 
model 404 is used for describing the mappings betWeen the 
Java SEI and its WSDL representation. 

[0035] The STJ mappings model 406 contains a model for 
describing mappings betWeen XSD types and Java classes 
representing a group of classes and interfaces in Java 
packages, such as a name Which is either derived from the 
XML namespace URI, or speci?ed by a binding customi 
Zation of the XML namespace URI, a set of Java content 
interfaces representing the content models declared Within 
the schema, and a set of Java element interfaces representing 
element declarations occurring Within the schema. The con 
?guration model 408 includes both the design-time and 
runtime con?guration of Web services and Web services 
clients. The con?guration model 408 may also include one 
or more description descriptors or ?les, such as XML 
con?guration ?les, deployment descriptors, etc. 

[0036] In one embodiment, the WSDL IM model 404 
contains reference to and uses elements of interfaces With 
the WSDL model 402. The WSDL IM model 404 further 
contains reference to the STJ mappings model 406. The STJ 
mappings model 406, on the other hand, references to the 
WSDL model 402 and uses elements from the WSDL model 
402. Examples of the elements that the STJ mappings model 
406 uses include elements of XSD and/or type elements, 



US 2007/0073771 A1 

such as complex type and simple type. The con?guration 
model 408 contains reference to the WSDL model 402 and 
the WSDL IM model 404. 

[0037] A virtual interface refers to an abstract interface 
and/or a type description system that is created based on a 
programming language interface (e.g., Java interface and 
ABAP methods). A virtual interface can be used to decouple 
the language-speci?c implementation from interface 
description. A Web service refers to an interface of the Web 
service as described by the WSDL ?le at the WSDL model 
402, Which describes Web services methods and Web ser 
vices type systems, such as the XML messages transmitted 
upon the Web services invocation. When the Web service 
interface is generated via the virtual interface, it is done by 
having Java classes build the virtual interface to generate the 
WSDL ?le (Web interface). This process of WSDL genera 
tion is carried in the engine by the WS runtime, While the 
virtual interface contains hints for WSDL generation details 
called SOAP extensions. A WSDL ?le provides proxy 
generator Which generates Java classes (Web services client 
proxy) and logical ports (that contain Web services client 
con?guration). Using the Web services client proxy classes, 
application invoke the Web services described by the WSDL 
?le. Also, using logical ports, applications con?gure the Web 
services client proxy. 

[0038] In one embodiment, virtual interfaces and the vir 
tual interface model are eliminated by having the Web 
services development based on WSDL (Web services inter 
face) at the WSDL model 402 in an outside-in scenario. For 
example, on the server side, WSDL 402 provides proxy 
generator Which generates default mappings that are then 
changed (e.g., updated as the desired by the developer or as 
necessitated) using an administrative/IDE tool, such as an 
IDE WiZard, SAP Visual Administrator, and SAP Developer 
Studio, etc. This is then used by the proxy generator to 
generate Java beans With mapped Java methods and WSDL 
402 and mappings and the con?guration model 408. A 
developer can implement methods (logic) of the bean and 
thus, providing logic to the Web services methods. Further 
more, the conventional inside-out scenario can be custom 
iZed using administrative/IDE tools to be compatible With 
the neW model 400. For example, in one embodiment, from 
Java classes a virtual interface can be created that generates 
default WSDL Which provides a proxy generator Which 
further generates default mappings. These default mappings 
(e. g., default Java mappings) are then changed or updated or 
customiZed to re?ect the original Java interface for Which 
the common WS model 400 can be used by using/reusing the 
outside-in deployment. On the client side, in one embodi 
ment, WSDL at the WSDL model 402 provides a proxy 
generate Which generates Java ?les and mappings and the 
con?guration model 408. This mechanism provides having 
the same deployment entities for adapting various scenarios 
(e.g., inside-out and outside-in) and alloWs the common 
model 400 for development of such scenarios. 

[0039] FIG. 5 illustrates an embodiment of a mechanism 
500 for generating customiZed interfaces 516. In one 
embodiment, the architecture or mechanism 500 represents 
an environment to generate a customiZed interface 516 
having a service endpoint interface (SEI) 516 and/or a Web 
services client via a WSDL document or model 512 that 
serves as a common mapping descriptor. Other models (e. g., 
WSDL IM and STJ models) can also be regarded as a 
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common mapping descriptor along With the WSDL 512 as 
they are to be directly mapped and contain the updated 
mapping information 510 using the illustrated mechanism 
500 and the mapping system of FIG. 4. The customiZed 
interface 516 can contain an SEI 516 Which includes a Web 
services client proxy and/or a Web services Java implemen 
tation endpoint. The customiZed interface 516 may include 
a common WS and WSC interface. For example, ?rst, as 
illustrated, mapping information 502 is to be initialiZed 
using an initialiZation module 504. The mapping informa 
tion 502 may include default mapping information (e.g., 
Java Application Programming Interface-based XML 
Remote Procedure Call (JAX-RPC) interface mapping infor 
mation) having interface mapping information and schema 
to Java mapping information. The mapping information 502 
is initialiZed from a WSDL 512 into initialiZed mapping 
information 506 using the initialization module 504. 

[0040] In one embodiment, the initialized mapping infor 
mation 506 is then changed into customiZed mapping infor 
mation 510 using an administrative tool 508 for customiZa 
tion purposes. The customiZed or updated mapping 
information 510 includes common mapping information for 
Web services and Web services client. The administrative 
tool 508 includes various SAP-based administrative/IDE 
tools and may also include various non-SAP based admin 
istrative/IDE tools. Examples of such administrative and/or 
IDE tools 508 include SAP NetWeaver Administrator, SAP 
Visual Administrator, SAP NetWeaver Developer Studio, 
IDE WiZard, visual composition editor, a visual editor, a 
screen painter, a form designer, a visual IDE, and the like. 
In one embodiment, the customiZed or updated mapping 
information 510 is then used along With the WSDL 512 to 
help a proxy generator 514 generate common interface 516 
including Java ?les having a Java SEI and/or a Web services 
client. A service endpoint interface 516 may include a Web 
services client proxy or java implementation endpoint of a 
Web service. The updated mapping information 510 is split 
to be saved at a schema to Java model and a WSDL interface 
mapping model. The STJ and WSDL IM models along With 
the WSDL model 512 are included into the deployment of 
the Web services client 518 and Web services. The same 
mapping models of STJ and WSDL IM models are used to 
support both the client and the server scenarios. A direct 
mapping is achieved betWeen the WSDL 512 and STJ and 
WSDL IM models, as illustrated in FIG. 4. 

[0041] In one embodiment, the updated interface mapping 
information of the updated mapping information 510 resides 
at a WSDL IM model, While the updated schema to Java 
mapping information of the updated mapping information 
510 resides at a STJ model. The proxy generator 514 
generates customiZed interfaces (e.g., Java SEI) 516 that 
represent the mapped Java interface. In other Words, the 
mapping information 510 is stored using separate entities 
and is used With the WSDL 512 to generate Java ?les by the 
proxy generator 514. In one embodiment, the proxy genera 
tor 514 resides at a J2EE engine. The proxy generator 514 
can be separately created using a number of programming 
languages that are appropriate for the time, such as C, C++, 
C#, Java, and the like. Having the update mapping infor 
mation and the generated WSDL 512 helps the proxy 
generator 506 create a customiZed interface 516 and provide 
direct mapping betWeen various models, such as betWeen 
the WSDL 512 and STJ and WSDL IM models. 
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[0042] Furthermore, customized interface 516 is created 
such that the mechanism 500 continues to support the 
existing mapping ?les and strategies, such as the interface 
related part of the J2EE JAX-RPC mapping ?les. The proxy 
generator 514 provides Java ?les 516 Without changing the 
XML schema. Further, the mechanism 500 can be used for 
design-time con?guration of the WSDL 512 and the Java 
interface mapping information 510, and runtime con?gura 
tion of Web services client and server runtime. Using the 
direct mapping technique, the proxy generator 514 can be 
further used to generate various interfaces to provide addi 
tional external ?exibility and interoperability. 

[0043] A WSDL 512 refers to an XML document having 
the WSDL XML schema and other necessary elements such 
that the WSDL 512 is used to describe a Web service. A 
WSDL 512 breaks doWn Web services into three distinct 
elements, Which are combined and reused, as necessary, 
While mapping from applications is mapping to these ele 
ments. The element are further divided into sub-elements, 
such as types, imports, message, portTypes, operations, 
binding, and services as described With reference to FIG. 4. 

[0044] A WSDL 512 may also include abstract de?nitions 
and implementation de?nitions. The abstract de?nitions 
(e.g., in types, message, and portType elements) are used to 
de?ne What the Web service may look like, but not the 
message formats and protocols used to access an endpoint. 
The implementation de?nitions (e.g., in binding and service 
elements) are used to describe hoW the abstract de?nitions 
correspond to a speci?c SOAP messaging mode, Internet 
protocol, and internet address. In one embodiment, a port 
Type can be mapped to an endpoint interface 516 using a 
mapping con?guration ?le, such as an interface mapping 
?le. Also, for example, a JAX-RPC compiler may be pro 
vided to generate an endpoint interface 516 to match the 
portType of the WSDL 512. JAX-RPC refers to a J2EE 
programming model to exchange SOAP messages based on 
documents de?nitions of the WSDL 512 to de?ne hoW the 
WSDL 512 is used to generate endpoint and service inter 
faces 516, and the classes that implement them. 

[0045] In one embodiment, a direct mapping compiler can 
be used With the proxy generator 514 to further de?ne the 
mapping information 510 for providing direct mapping. 
Customized interface 516 can include a common WS and 
WSC-based interface, it is used here as an example and it is 
contemplated that various other forms of WS and WSC 
based interfaces can be employed. Further, various Java 
beans and components, such as javax.xml, may also be 
generated and used depending on the complexity of message 
de?nitions used by the portTyp at the WSDL 512. 

[0046] The updated mapping information 510 is used by 
the proxy generator 506 for the runtime de?ning of the 
relationship betWeen customiZed interfaces 516, such as 
Java ?les, and Java beans, and betWeen the WSDL 512 and 
its XML data types. A JAX-RPC compiler, and the like, can 
be used With the proxy generator 514 such that the mapping 
and interface properties are maintained in addition to pro 
viding direct mapping betWeen the WSDL 512 and WSDL 
IM and STJ models. In one embodiment, using the mecha 
nism 500, visual interfaces and visual interface type systems 
are eliminated to generate a particular WSDL 512 and save 
mapping information (interface mapping information and 
schema to Java mapping information) 510 at WSDL IM and 
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STJ models, directly map the WSDL, WSDL IM, and STJ 
models, and directly mapped Web services and Java inter 
faces to achieve increased interoperability. With the con 
ventional virtual interface-based mechanism, mapping infor 
mation Was stored at a virtual interface and could not be used 
for direct mapping or customiZing of interfaces or models. 

[0047] Furthermore, the updated mapping information 
510 may include information on each WSDL operation 
matching a method in the interface, and the input parameters 
and return types of the methods being mapped to WSDL part 
element. Such direct mapping also provides additional con 
trol over the nature and functionality of the WSDL 512 and 
offers interoperability. Having direct mapping and generat 
ing customiZed interfaces 516 is implemented to provide 
external ?exibility and interoperability With external pro 
viders and servers as Well as With internal consumers and 

clients. Additionally, such direct mapping 504 provides 
design-time con?guration of the WSDL 512 (Without chang 
ing its XML description format) and interface mapping 
information 510, and provides runtime con?guration of Web 
services, Web services client, and server runtime to start and 
run Web services and Web services clients. 

[0048] FIG. 6 illustrates an embodiment of a mechanism 
600 for customiZing default mapping information 602 When 
deploying Web services client and/or Web services applica 
tion. In the illustrated embodiment, default mapping infor 
mation 602 having a JAX-RPC mapping ?le is identi?ed at 
deployment of J2EE Web services client and/or Web services 
application. The JAX-RPC mapping ?le 602 includes 
default JAX-RPC interface mapping information Which can 
be changed into customiZed mapping information. Further, 
the default mapping information of the JAX-RPC ?le 602 
can be maintained alongside the customiZed mapping infor 
mation if needed or desired. 

[0049] As With FIG. 5, an administrative tool 604, such as 
an SAP NetWeaver Administrator, IDE Wizard, etc., is used 
to alter the JAX-RPC mapping information Within the 
JAX-RPC ?le 602. The JAX-RPC default mapping infor 
mation 602 is changed into updated mapping information 
606 having interface mapping information and STJ mapping 
information that can be stored at a WSDL IM mapping 
model and a STJ mapping model, respectively. The default 
JAX-RPC mapping information 602 is changed such that it 
adapts to the customiZed interfaces and ?les. Stated differ 
ently, having the default JAX-RPC mapping information 
602 updated, the compatible JAX-RPC model 610 is trans 
formed or customiZed into being adapted into compatible 
With the local system having customiZed directly mapped 
Web services and Java interfaces (e.g., Java SEI) and various 
mapping models. As described elseWhere in this document, 
the SEI includes Web service client proxy or Java imple 
mentation endpoint of a Web service. The WSDL 608 and 
tWo mapping models (e.g., WSDL IM mapping model and 
schema to Java mapping model) are included in the deploy 
ment of Web services and Web services client. The same 
mapping models are also used to support both client and 
server scenarios. 

[0050] In one embodiment, using either one of the illus 
trate mechanisms 500, 600, the use of virtual interface and 
virtual interface-type system serving as an intermediary 
betWeen various models (e.g., WSDL model, WSDL IM 
mapping model, and STJ mapping model) is eliminated and 
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such models are directly mapped, providing direct mapping 
between Web services interfaces and Java interfaces. This, in 
one embodiment, is accomplished by performing WSDL 
generation and modeling and changes made by one or more 
administrative tools 608, such as an SAP NetWeaver Admin 
istrator and/or a IDE WiZard, to help develop Web services 
interfaces that are directly mapped to Java interfaces to 
provide support for the outside-in approach. This leads to a 
common interface mapping descriptor (e.g., WSDL 608) for 
Web services and Web services client. 

[0051] FIG. 7 illustrates an embodiment of a mechanism 
710 for directly mapping Web services interfaces 714 With 
Java interfaces 716. As illustrated, conventionally, Web 
services interfaces 704 and Java interfaces 708 communicate 
in indirect mapping 702 via intermediaries 706. The inter 
mediaries 706 include a virtual interface or virtual interface 
type system as described elseWhere in this document. Using 
a mechanism of FIGS. 6A-6B, customiZation 710 of the 
default mapping information, generation of WSDL, and 
direct mapping of various models including a WSDL model 
and WSDL IM mapping and STJ models is achieved. It is 
contemplated that additional components, elements, mod 
ules, compilers (e.g., WSDL generation module, mapping 
descriptor compiler, and JAX-RPC compiler), and the like, 
can be used as part of or in addition to an initialiZation 

module, an administrative/updating tool (e.g., SAP 
NetWeaver Administrator, SAP Visual Administrator, SAP 
NetWeaver Developer Studio, and IDE WiZard), and a gen 
erator (e.g., proxy generator). It is also contemplated that 
many of the components be removed and/or amended as 
necessitated by system requirements and/or as desired. 

[0052] In direct mapping 712, Web services interfaces 714 
and Java interfaces 716 are mapped directly in Which the 
interfaces 714, 716 communicate With each other directly 
Without the need for any intermediaries 706. CustomiZed 
interfacing provides direct mapping 712 of interfaces and 
mapping models, Which, in turn, supports consumer-based 
outside-in approach. Directly mapped models are included 
into the deployment of Web services and Web services client. 
Using direct mapping 712, the same mapping models in the 
common model are used to support both client and server 
environments. In one embodiment, default mapping is ini 
tialiZed and then changed to using an administrative tool to 
provide direct mapping and customiZed interfaces. In 
another embodiment, When deploying J2EE Web service 
client and/or Web service application, JAX-RPC mapping 
?le is changed into an interface mapping ?le and a STJ 
mapping ?le, Which is to alloW the JAX-RPC model to Work 
With customiZed directly mapped interfaces and mapping 
models. 

[0053] FIG. 8A illustrates an embodiment of a process for 
directly mapping interfaces and models. First, various prop 
erties (including components, elements, compilers, modules, 
and the like) of a virtual interface-based mechanism (e.g., 
virtual interface and virtual interface type system) is iden 
ti?ed at processing block 802. Certain properties that are not 
desired, not necessary, and/or not compatible With direct 
mapping are removed. On the other hand, those properties 
that are desired, necessary, and/or compatible With direct 
mapping are maintained and used at processing block 804. 
A direct mapping mechanism is generated using the identi 
?ed properties at processing block 806. The direct mapping 
mechanism may include a number of components, elements, 
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modules, and the like. For example, the direct mapping 
mechanism may include an identi?cation module for iden 
tifying properties, an initialiZation module for initialiZing 
mapping information, an administrative/updating tool to 
update or change mapping information, a generator includ 
ing a proxy generator to generate direct mapping, and the 
like. The direct mapping mechanism may reside at a Web 
application server of a J2EE engine. 

[0054] At processing block 808, default mapping infor 
mation, including interface mapping information and 
schema to Java mapping information, etc., is identi?ed. The 
default mapping information is initialiZed using an initial 
iZation module at processing block 810. The initialiZed 
mapping information is then updated or customiZed at 
processing block 812 using an administrative/IDE tool. At 
processing block 814, using the updated mapping informa 
tion (e. g., interface mapping information and schema to Java 
mapping information) and a WSDL, customiZed interfaces 
are generated for direct mapping. Customized interfaces for 
direct mapping include Web services interfaces and Java 
interfaces that are directly mapped. For example, custom 
iZed interfaces include Java SEI generated by the proxy 
generator. The SEI further includes a Web service proxy, a 
Web services Java implementation endpoint, and the like. At 
processing block 816, direct mapping of Web services and 
Java interfaces and various models (e.g., WSDL model, 
WSDL IM mapping model, and STJ mapping model) is 
provided. 

[0055] FIG. 8B illustrates an embodiment of a process for 
customiZing a default mapping model. In one embodiment, 
the direct mapping mechanism is generated such that it not 
only includes neW or customiZed directly mapped models 
and interfaces, but also adapts default implementations and 
models (e.g., JAX-RPC). A JAX-RPC ?le having default 
interface mapping information is identi?ed at processing 
block 850 and then, it is initialiZed via an initialiZation 
module at processing block 852. The initialiZed information 
is then updated using an administrative/updating tool at 
processing block 854. The updating of the initialiZed infor 
mation is used to customiZe the JAX-RPC to generate a 
customiZed JAX-RPC that is compatible With other inter 
faces and models at processing block 856. At processing 
block 858, the JAX-RPC model is adapted With other Web 
services and Web services client interfaces and models that 
are directly mapped. The default mapping information of 
JAX-RPC is changed When a J2EE Web services client and 
Web services application is deployed. 

[0056] The architectures and methodologies discussed 
above may be implemented With various types of computing 
systems such as an application server that includes a J2EE 
server that supports Enterprise Java Bean (EJ B) components 
and EJB containers (at the business layer) and/or Servlets 
and Java Server Pages (JSP) (at the presentation layer). Of 
course, other embodiments may be implemented in the 
context of various different softWare platforms including, by 
Way of example, Microsoft® NET, WindoWs®/NT, 
Microsoft Transaction Server (MTS), the ABAP platforms 
developed by SAP AG and comparable platforms. 

[0057] FIG. 9 illustrates an exemplary client/ server system 
900 used in implementing one or more embodiments of the 
invention. In the illustrated embodiment, a netWork 908 
links a server 910 With various client systems A-N 902-906. 
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The server 910 is a programmable data processing system 
suitable for implementing apparatus, programs, or methods 
in accordance With the description. The server 910 provides 
a core operating environment for one or more runtime 

systems that process user requests. The server 910 includes 
a processor 912 and a memory 914. The memory 914 can be 
used to store an operating system a Transmission Control 
Protocol/Internet Protocol (TCP/IP) stack for communicat 
ing over the netWork 908, and machine-executable instruc 
tions executed by the processor 912. In some implementa 
tions, the server 910 can include multiple processors, each of 
Which can be used to execute machine-executable instruc 
tions. 

[0058] The memory 914 can include a shared memory 
area that is accessible by multiple operating system pro 
cesses executing at the server 910. An example of a suitable 
server to be implemented using the client/ server system 900 
may include J2EE compatible servers, such as the Web 
Application Server developed by SAP AG of Walldorf, 
Germany, or the WebSphere Application Server developed 
by International Business Machines Corp. (IBM®) of 
Armonk, N.Y. 

[0059] Client systems 902-906 are used to execute mul 
tiple applications or application interfaces. Each instance of 
an application or an application interface can constitute a 

user session. Each user session can generate one or more 

requests to be processed by the server 910. The requests may 
include instructions or code to be executed on a runtime 

system (e.g., the virtual machine (V M) 916) on the server 
910. A VM 916 is an abstract machine that can include an 

instruction set, a set of registers, a stack, a heap, and a 
method area, like a real machine or processor. A VM 916 
essentially acts as an interface betWeen program code and 
the actual processor or hardWare platform on Which the 
program code is to be executed. The program code includes 
instructions from the VM instruction set that manipulates the 
resources of the VM 916. 

[0060] FIG. 10 is an exemplary computer system 1000 
used in implementing an embodiment of the present inven 
tion. In this illustration, a system 1000 comprises a bus 1010 
or other means for communicating data. The system 1000 
includes one or more processors, illustrated as shoWn as 

processor 11015 through processor n 1020 to process infor 
mation. The system 1000 further comprises a random access 
memory (RAM) or other dynamic storage as a main memory 
1025 to store information and instructions to be executed by 
the processor 1015 through 1020. The RAM or other main 
memory 1025 also may be used for storing temporary 
variables or other intermediate information during execution 
of instructions by the processors 1015 through 1020. 

[0061] A hard drive or other storage device 1030 may be 
used by the system 1000 for storing information and instruc 
tions. The storage device 1030 may include a magnetic disk 
or optical disc and its corresponding drive, ?ash memory or 
other nonvolatile memory, or other memory device. Such 
elements may be combined together or may be separate 
components. The system 1000 may include a read only 
memory (ROM) 1035 or other static storage device for 
storing static information and instructions for the processors 
1015 through 1020. 
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[0062] A keyboard or other input device 1040 may be 
coupled to the bus 1010 for communicating information or 
command selections to the processors 1015 through 1020. 
The input device 1040 may include a keyboard, a keypad, a 
touch-screen and stylus, a voice-activated system, or other 
input device, or combinations of such devices. The computer 
may further include a mouse or other cursor control device 

1045, Which may be a mouse, a trackball, or cursor direction 
keys to communicate direction information and command 
selections to the processors and to control cursor movement 

on a display device. The system 1000 may include a 

computer display device 1050, such as a cathode ray tube 
(CRT), liquid crystal display (LCD), or other display tech 
nology, to display information to a user. In some environ 

ments, the display device may be a touch-screen that is also 
utiliZed as at least a part of an input device. In some 

environments, the computer display device 1050 may be or 
may include an auditory device, such as a speaker for 
providing auditory information. 

[0063] A communication device 1050 may also be coupled 
to the bus 1010. The communication device 1050 may 
include a modem, a transceiver, a Wireless modem, or other 
interface device. The system 1000 may be linked to a 
netWork or to other device using via an interface 1055, 
Which may include links to the Internet, a local area netWork, 
or another environment. The system 1000 may comprise a 
server that connects to multiple devices. In one embodiment 
the system 1000 comprises a Java® compatible server that 
is connected to user devices and to external resources. 

[0064] While the machine-readable medium 1030 is illus 
trated in an exemplary embodiment to be a single medium, 
the term “machine-readable medium” should be taken to 
include a single medium or multiple media (e.g., a central 
iZed or distributed database, and/or associated caches and 
servers) that store the one or more sets of instructions. The 
term “machine-readable medium” shall also be taken to 
include any medium that is capable of storing, encoding or 
carrying a set of instructions for execution by the machine 
of the system 1000 and that causes the machine to perform 
any one or more of the methodologies of the present 
invention. The term “machine-readable medium” shall 
accordingly be taken to include, but not be limited to, 
solid-state memories, optical and magnetic media, and car 
rier Wave signals. 

[0065] An article of manufacture may be used to store 
program code. An article of manufacture that stores program 
code may be embodied as, but is not limited to, one or more 

memories (e.g., one or more ?ash memories, random access 

memories (static, dynamic or other)), optical disks, CD 
ROMs, DVD-ROMs, EPROMs, EEPROMs, magnetic or 
optical cards or other type of machine-readable media 
suitable for storing electronic instructions. Program code 
may also be doWnloaded from a remote computer (e.g., a 
server) to a requesting computer (e.g., a client) by Way of 
data signals embodied in a propagation medium (e.g., via a 
communication link (e.g., a netWork connection)). 

[0066] Furthermore, it is appreciated that a lesser or more 
equipped computer system than the example described 
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above may be desirable for certain implementations. There 
fore, the con?guration of system 1000 may vary from 
implementation to implementation depending upon numer 
ous factors, such as price constraints, performance require 
ments, technological improvements, and/or other circum 
stances. 

[0067] It is noted that processes taught by the discussion 
above can be practiced Within various softWare environ 
ments such as, for example, object-oriented and non-object 
oriented programming environments, Java based environ 
ments, such as a J 2EE environment or environments de?ned 
by other releases of the Java standard), or other environ 
ments (e.g., a NET environment, a WindoWs/NT environ 
ment each provided by Microsoft Corporation). 

[0068] It should be noted that, While the embodiments 
described herein may be performed under the control of a 
programmed processor, such as processors 1015 through 
1020, in alternative embodiments, the embodiments may be 
fully or partially implemented by any programmable or 
hardcoded logic, such as ?eld programmable gate arrays 
(FPGAs), TTL logic, or application speci?c integrated cir 
cuits (ASlCs). Additionally, the embodiments of the present 
invention may be performed by any combination of pro 
grammed general-purpose computer components and/or 
custom hardWare components. Therefore, nothing disclosed 
herein should be construed as limiting the various embodi 
ments of the present invention to a particular embodiment 
Wherein the recited embodiments may be performed by a 
speci?c combination of hardWare components. 

[0069] It should be appreciated that reference throughout 
this speci?cation to “one embodiment” or “an embodiment” 
means that a particular feature, structure or characteristic 
described in connection With the embodiment is included in 
at least one embodiment of the present invention. Therefore, 
it is emphasiZed and should be appreciated that tWo or more 
references to “an embodiment” or “one embodiment” or “an 
alternative embodiment” in various portions of this speci? 
cation are not necessarily all referring to the same embodi 
ment. Furthermore, the particular features, structures or 
characteristics may be combined as suitable in one or more 
embodiments of the invention. 

[0070] Similarly, it should be appreciated that in the 
foregoing description of exemplary embodiments of the 
invention, various features of the invention are sometimes 
grouped together in a single embodiment, ?gure, or descrip 
tion thereof for the purpose of streamlining the disclosure 
aiding in the understanding of one or more of the various 
inventive aspects. This method of disclosure, hoWever, is not 
to be interpreted as re?ecting an intention that the claimed 
invention requires more features than are expressly recited 
in each claim. Rather, as the folloWing claims re?ect, 
inventive aspects lie in less than all features of a single 
foregoing disclosed embodiment. Thus, the claims folloW 
ing the detailed description are hereby expressly incorpo 
rated into this detailed description, With each claim standing 
on its oWn as a separate embodiment of this invention. 

[0071] While certain exemplary embodiments have been 
described and shoWn in the accompanying draWings, it is to 
be understood that such embodiments are merely illustrative 
of and not restrictive, and that the embodiments of the 
present invention are not to be limited to speci?c construc 
tions and arrangements shoWn and described, since various 
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other modi?cations may occur to those ordinarily skilled in 
the art upon studying this disclosure. 

What is claimed is: 
1. A method, comprising: 

identifying default Web services mapping information; 

updating the default Web services mapping information; 
and 

generating a Web services mapping descriptor having the 
updated Web services mapping information, the 
updated Web services mapping information including 
direct mapping information for directly mapping Web 
services interfaces and Java interfaces. 

2. The method of claim 1, further comprising directly 
mapping the Web services interfaces and Java interfaces. 

3. The method of claim 1, further comprising initiating the 
default Web services mapping information via an initiation 
module. 

4. The method of claim 1, further comprising generating 
a Web Services Description Language (WSDL) model hav 
ing a Web services description ?le including the Web ser 
vices mapping descriptor. 

5. The method of claim 4, Wherein the Web services 
mapping descriptor further comprises description having 
one or more of a message format, an Internet protocol, and 
an address that a Web services client uses to communicate 
With Web services. 

6. The method of claim 1, Wherein the updating of the 
default Web services mapping information comprises cus 
tomiZing the default Web services mapping information into 
the updated Web services mapping information via an 
administrative tool, the administrative tool including one or 
more of an SAP Visual Administrator, an SAP NetWeaver 
Administrator, an SAP NetWeaver Developer Studio, an 
Integrated Development Environment (IDE) WiZard, a visual 
composition editor, a visual editor, a screen painter, a form 
designer, and a visual IDE. 

7. The method of claim 1, further comprising directly 
mapping the WSDL model With a WSDL interface mapping 
model and/or a schema to Java mapping model. 

8. The method of claim 1, further comprising generating 
a common model having direct mapped one or more of the 
WSDL model, the WSDL interface mapping model, the 
schema to Java mapping model, and a con?guration model. 

9. The method of claim 8, Wherein the common model 
resides at a Java 2 Enterprise Edition (J2EE) engine. 

10. The method of claim 1, Wherein the default Web 
services mapping information comprises Java Application 
Programming Interface-based Extensible Markup Language 
Remote Procedure Call (JAX-RPC)-based mapping infor 
mation. 

11. A system, comprising: 

an identi?cation module to identify default Web services 
mapping information; 

an update module to update the default Web services 
mapping information; and 

a generator to generate a Web services mapping descriptor 
having the updated Web services mapping information, 
the updated Web services mapping information includ 
ing direct mapping information for directly mapping 
Web services interfaces and Java interfaces. 
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12. The system of claim 11, further comprising a direct 
mapping module to directly map the Web services interfaces 
and Java interfaces. 

13. The system of claim 11, further comprising an initia 
tion module to initiate the default Web services mapping 
information. 

14. The system of claim 11, Wherein the generator is 
further to generate a WSDL model having a Web services 
description ?le including the Web services mapping descrip 
tor. 

15. The system of claim 14, Wherein the Web services 
mapping descriptor further comprises description having 
one or more of a message format, an Internet protocol, and 
an address that a Web services client uses to communicate 
With Web services. 

16. The system of claim 11, further comprising an admin 
istrative tool to update the default Web services mapping 
information by customiZing the default Web services map 
ping information into the updated Web services mapping 
information, the administrative tool including one or more 
of an SAP Visual Administrator, an SAP NetWeaver Admin 
istrator, an SAP NetWeaver Developer Studio, an IDE 
WiZard, a visual composition editor, a visual editor, a screen 
painter, a form designer, and a visual IDE. 

17. The system of claim 11, Wherein the direct mapping 
module is further to directly map the WSDL model With a 
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WSDL interface mapping model and/or a schema to Java 
mapping model. 

18. A machine-readable medium having stored thereon 
data representing sets of instructions Which, When executed 
by a machine, cause the machine to: 

identify default Web services mapping information; 

update the default Web services mapping information; and 

generate a Web services mapping descriptor having the 
updated Web services mapping information, the 
updated Web services mapping information including 
direct mapping information for directly mapping Web 
services interfaces and Java interfaces. 

19. The machine-readable medium of claim 18, Wherein 
the sets of instructions Which, When executed by the 
machine, further cause the machine to directly map the Web 
services interfaces and Java interfaces. 

20. The machine-readable medium of claim 18, Wherein 
the sets of instructions Which, When executed by the 
machine, further cause the machine to generate a WSDL 
model having a Web services description ?le including the 
Web services mapping descriptor. 


