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(57) ABSTRACT

A Web service description can be extended to cross reference
a front-side port associated with a client using a Web service
and a back-side port associated with a server providing the
Web service. The extending of the Web service description
can occur in a standards compliant manner for a program-
ming language within which the Web service description is
specified and for a repository in which the Web service
description is maintained.
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Prior Art 310 \

<service name="ExampleCompanySoapRpcLitTestSvc">
<port name="Soapl2TestRpcLitPort"
binding="tns:Soap12TestRpcLitBinding">
<soap12:address location="http://www.ExampleCompany.net/
soap12/test-rpc-lit"/>
</port>
<port name="Soapl 1TestRpcLitPort"
binding="tns:Soap11TestRpcLitBinding">
<soap]1:address location="http://www.ExampleCompany.net/
soap12/test-rpc-lit"/>
</port>
</service>

Proxy Enhancement 320 \

<service name="ExampleCompanySoapRpcLitTestSvc">

<port name="Soap12TestRpcLitPort"
binding="tns:Soap12TestRpcLitBinding">

<soapl2:address location="http://www.ExampleCompany.net/soap12/test-

rpc-lit"/>

</port>

<port name="Soap1 1TestRpcLitPort"
binding="tns:Soap1 1TestRpcLitBinding"

<soapl1:address location="http://www.ExampleCompany.net/soap12/
test-rpc-lit"/>
</pOI’t>
</service>

ext:backside-port=serviceprovider.com\portServiceA | 324

FIG. 3
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UNIFYING RELATED WEB SERVICE PORTS
USING PORT POINTERS IN PROXY
MEDIATION

BACKGROUND OF THE INVENTION

The present invention relates to the field of Web services
and, more particularly, to unifying related Web service ports
using port pointers in proxy mediation.

Web services description language (WSDL) is an interface
description language, defining the syntax of protocols used
for network communications. WSDL is organized in a hier-
archical structure, with data definitions, message types,
operations, ports, and services. A port defines a set of mes-
sages and binds them to a specific transport and data syntax.
For instance, Internet domain name service (DNS) can have
two ports, one port which accepts User Datagram Protocol
(UDP) traffic and another which accepts Transmission Con-
trol Protocol (TCP) traffic.

Although WSDL provides a means to reuse different ele-
ments using naming conventions, several problems with rep-
etition and verbosity still exist. Often a service provider will
use a single service that provides the same operations over
multiple protocols. Some WSDL files associate several ports
for a single port type, each with a different binding. For
example, one might use SOAP 1.1 and another might use
SOAP 1.2. There is currently no way to link these two ports,
even though these two different protocols are effectively
identical. Further, no easy way exists to explain to a proxy
using WSDL code that one port form should be mediated to
the other so that a backend server need be concerned with
only a single port.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 is a schematic diagram illustrating a system for
enabling Web service proxy mediation using port pointers in
accordance with an embodiment of the inventive arrange-
ments disclosed herein.

FIG. 2 is a schematic diagram illustrating an embodiment
showing a Web service proxy mediating requests between
different ports in accordance with an embodiment of the
inventive arrangements disclosed herein.

FIG. 3 is a schematic diagram illustrating a namespace
extension for proxy enhancement in accordance with an
embodiment of the inventive arrangements disclosed herein.

DETAILED DESCRIPTION OF THE INVENTION

The present invention discloses a solution for unifying
related Web service ports using port pointers in proxy media-
tion. In the solution, a mediation relation between two ports
can be specified within a WSDL artifact. Mediation can be
facilitated by a port pointer which can be used to define the
cross-relationship between related Web services in a stan-
dards compliant manner. Metadata within the WSDL can
specify the “front-side” behavior for Web services, the “back-
side” behavior/format, and the mediation required by the
Proxy.

The present invention may be embodied as a method, sys-
tem, or computer program product. Accordingly, the present
invention may take the form of an entirely hardware embodi-
ment, an entirely software embodiment (including firmware,
resident software, micro-code, etc.) or an embodiment com-
bining software and hardware aspects that may all generally
be referred to herein as a “circuit,” “module” or “system.”
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Furthermore, the present invention may take the form of a
computer program product on a computer usable storage
medium having computer usable program code embodied in
the medium. In a preferred embodiment, the invention is
implemented in software, which includes but is not limited to
firmware, resident software, microcode, etc.

Furthermore, the invention can take the form of a computer
program product accessible from a computer usable or com-
puter readable medium providing program code for use by or
in connection with a computer or any instruction execution
system. For the purposes of this description, a computer
usable or computer readable medium can be any apparatus
that can contain, store, communicate, propagate, or transport
the program for use by or in connection with the instruction
execution system, apparatus, or device. The computer usable
medium may include a propagated data signal with the com-
puter usable program code embodied therewith, either in
baseband or as part of a carrier wave. The computer usable
program code may be transmitted using any appropriate
medium, including but not limited to the Internet, wireline,
optical fiber cable, RF, etc.

Any suitable computer usable or computer readable
medium may be utilized. The computer usable or computer
readable medium may be, for example but not limited to, an
electronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, apparatus, device, or propagation
medium. Examples of a computer readable medium include a
semiconductor or solid state memory, magnetic tape, a
removable computer diskette, a random access memory
(RAM), a read-only memory (ROM), an erasable program-
mable read-only memory (EPROM or Flash memory, a rigid
magnetic disk and an optical disk. Current examples of opti-
cal disks include compact disk-read only memory (CD-
ROM), compact disk-read/write (CD-R/W) and DVD. Other
computer readable media can include transmission media,
such as those supporting the Internet, an intranet, a personal
area network (PAN), or a magnetic storage device. Transmis-
sion media can include an electrical connection having one or
more wires, an optical fiber, an optical storage device, and a
defined segment of the electromagnetic spectrum through
which digitally encoded content is wirelessly conveyed using
a carrier wave.

Note that the computer usable or computer readable
medium can even include paper or another suitable medium
upon which the program is printed, as the program can be
electronically captured, for instance, via optical scanning of
the paper or other medium, then compiled, interpreted, or
otherwise processed in a suitable manner, if necessary, and
then stored in a computer memory.

Computer program code for carrying out operations of the
present invention may be written in an object oriented pro-
gramming language such as Java, Smalltalk, C++ or the like.
However, the computer program code for carrying out opera-
tions of the present invention may also be written in conven-
tional procedural programming languages, such as the “C”
programming language or similar programming languages,
or in machine code. The program code may execute entirely
on the user’s computer, partly on the user’s computer, as a
stand-alone software package, partly on the user’s computer
and partly on a remote computer or entirely on the remote
computer or server. In the latter scenario, the remote com-
puter may be connected to the user’s computer through a local
area network (LAN) or a wide area network (WAN), or the
connection may be made to an external computer (for
example, through the Internet using an Internet Service Pro-
vider).
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A data processing system suitable for storing and/or
executing program code will include at least one processor
coupled directly or indirectly to memory elements through a
system bus. The memory elements can include local memory
employed during actual execution of the program code, bulk
storage, and cache memories which provide temporary stor-
age of at least some program code in order to reduce the
number of times code must be retrieved from bulk storage
during execution.

Input/output or /O devices (including but not limited to
keyboards, displays, pointing devices, etc.) can be coupled to
the system either directly or through intervening I/O control-
lers.

Network adapters may also be coupled to the system to
enable the data processing system to become coupled to other
data processing systems or remote printers or storage devices
through intervening private or public networks. Modems,
cable modems and Ethernet cards are just a few of the cur-
rently available types of network adapters.

The present invention is described below with reference to
flowchart illustrations and/or block diagrams of methods,
apparatus (systems) and computer program products accord-
ing to embodiments of the invention. It will be understood
that each block of the flowchart illustrations and/or block
diagrams, and combinations of blocks in the flowchart illus-
trations and/or block diagrams, can be implemented by com-
puter program instructions. These computer program instruc-
tions may be provided to a processor of a general purpose
computer, special purpose computer, or other programmable
data processing apparatus to produce a machine, such that the
instructions, which execute via the processor of the computer
or other programmable data processing apparatus, create
means for implementing the functions/acts specified in the
flowchart and/or block diagram block or blocks.

These computer program instructions may also be stored in
a computer readable memory that can direct a computer or
other programmable data processing apparatus to function in
a particular manner, such that the instructions stored in the
computer readable memory produce an article of manufac-
ture including instruction means which implement the func-
tion/act specified in the flowchart and/or block diagram block
or blocks.

The computer program instructions may also be loaded
onto a computer or other programmable data processing
apparatus to cause a series of operational steps to be per-
formed on the computer or other programmable apparatus to
produce a computer implemented process such that the
instructions which execute on the computer or other program-
mable apparatus provide steps for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.

FIG. 1 is a schematic diagram illustrating a system 100 for
enabling Web service proxy mediation using port pointers in
accordance with an embodiment of the inventive arrange-
ments disclosed herein. In system 100, a Web Services
Description Language (WSDL) descriptor 142 can include a
port pointer able to assist proxy 120 in Web service media-
tion. WSDL descriptor 142 can be conveyed from Universal
Description, Discovery, and Integration (UDDI) registry 140
to proxy 120 via network 170. Web services server 130 pro-
viding a service on port 132 can be assisted by proxy 120.
Client 110 accessing a service through port 112 can have the
request automatically mediated by proxy 120 to a port 132.
For instance, proxy 120 can translate domain name server
(DNS) requests from a user datagram protocol (UDP) binding
to a transport control protocol (TCP) binding and the inverse.
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In one embodiment, an extension 144 can be specified
within the WSDL descriptor 142. The extension 144 can
define a mediation relationship between two or more ports.
The extension 144 can define a front-end port 146, a back-end
port 147, and optional additional data 148 to be used by the
proxy 120. In system 100, the front-side port 146 can corre-
spond to port 112 and the back-side port 147 can correspond
to port 132.

For example, in one implementation the extension 144 can
be an attribute named (by a predefined standard) QName and
attached to a port 146, which is considered a front-end port.
The value of the attribute can be a QName of a port 147, which
is considered a back-end port. No additional information 148
is needed for this implementation, which can establish a
relationship between ports 112, 132 using a single extension
attribute.

The Web service proxy 120 can facilitate bi-directional
mediation without being provided with semantic knowledge
of all points within the WSDL pipeline. Extension 144 can
indicate the association between port 112, 132 which can
allow proxy 120 to mediate requests and responses as neces-
sary. In one embodiment, during port outages, descriptor 142
can enable proxy 120 to identify linked ports for a service
which can be used when ports (such as port 132) are unavail-
able. This fallback functionality can be useful for implement-
ing fault tolerance techniques, dynamic load balancing tech-
niques, autonomic computing systems, and the like.

Mediation can be performed by mediation engine 122
which can request and process extension 144. Engine 122 can
parse extension 144 and determine linked ports. In one
embodiment, port associations can be cached and updated
through interval polling of descriptor 142 from UDDI registry
140.

As shown in system 100, WSDL 142 can completely,
unambiguously, and in a standards compliant manner specify
the Web services available at the “front-end” of the proxy 120
to customers (clients 110) of the Web service. The extension
144 carries all the data needed to inform proxy 120 of the
cross-relationships of the ports 112, 132. Thus, the WSDL
142 specifies (A) front-side behavior, (B) back-side behavior,
and (C) mediation required of the proxy 120; all with minimal
changes being made to the WSDL descriptor 142.

As used herein, port 112, 132 can include a network
address associated with a reusable binding. A network
address can include a uniform resource identifier (URI) such
as a fully qualified domain name (FQDN), internet protocol
(IP) address, and the like. Bindings can include one or more
transport protocols and one or more data formats.

Network 170 can include any hardware/software/and firm-
ware necessary to convey digital content encoded within car-
rier waves. Content can be contained within analog or digital
signals and conveyed through data or voice channels and can
be conveyed over a personal area network (PAN) or a wide
area network (WAN). The network 170 can include local
components and data pathways necessary for communica-
tions to be exchanged among computing device components
and between integrated device components and peripheral
devices. The network 170 can also include network equip-
ment, such as routers, data lines, hubs, and intermediary
servers which together form a packet-based network, such as
the Internet or an intranet. The network 170 can further
include circuit-based communication components and
mobile communication components, such as telephony
switches, modems, cellular communication towers, and the
like. The network 170 can include line based and/or wireless
communication pathways.
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System 100 is not to be construed as restricted to WSDL,
and other markup based languages designed to describe Web
services can be used (e.g., Web Services Experience Lan-
guage (WSXL), Semantic Web Services Language (SWSL),
Web Service Modeling Language WSML, etc.). These lan-
guages will need to support extension attributes (e.g., exten-
sion 144) or some similar language construct. The UDDI
registry 140 can include a private UDDI as well as a public
UDDI registry. Further, any of a variety of Web service reg-
istries (e.g., WEBSPHERE SERVICE REGISTRY AND
REPOSITORY (WSRR), Electronic Business using eXten-
sible Markup Language (ebXML) Registry, XMethods reg-
istry, etc.) can substitute for UDDI registry 140 and still be
within scope of the present invention.

FIG. 2 is a schematic diagram illustrating an embodiment
200 showing a Web service proxy 220 mediating requests
between different ports in accordance with an embodiment of
the inventive arrangements disclosed herein. System 200 can
be performed in context of system 100.

System 200 assumes that client 210 uses a Web service 232
provided by Web service server 230. The front-side port used
by client 210 can be different from a back-side port provided
by the Web service server 230. One reason for this can be that
the client 210 is executing an application 212 using a version
of SOAP (Version X) that is different from a version used by
the server (VersionY). Historically, different ports were used
by the server 230 depending upon which version of a com-
patible SOAP protocol was used (e.g., SOAP version 1.1 used
one port and version 1.2 used a different port for a single Web
service 232). The proxy 220 can utilize a WSDL extension
(e.g., extension 144) to cross reference the different ports.
The proxy can then transform incoming requests 214 into
requests 222 directed to a proper back-side port and can
transform reply 224 to a reply 216, coming from a proper
front-side port.

It should be noted that the Web service proxy 220 is not
strictly limited to performing port adjustments. In one con-
templated embodiment, the proxy 220 can dynamically
transcode messages from one standard (SOAP X) to conform
to another standard (SOAP Y). Specifics of adjustments
needed can vary depending upon differences between the
various standards (e.g., differences between SOAP X and
SOAPY). Differences and actions to be taken by the proxy
220 can be configured on a per-service 232 basis, such as
using extension data (e.g., other data 148) within the service’s
WSDL.

FIG. 3 is a schematic diagram illustrating a namespace
extension 320 for proxy enhancement in accordance with an
embodiment of the inventive arrangements disclosed herein.
InFIG. 3, a WSDL document 310 can be modified to enhance
Web service proxy performance. Prior art 310 describes two
similar Web services ports provided by the same logical pro-
vider. Without a defined correlation between the ports media-
tion cannot be performed without querying a Web service
registry and/or the provider for a suitable Web service.

WSDL document 320 illustrates a namespace extension
322 permitting a Web proxy to mediate between two or more
ports. Extension 322 can be used as a pointer allowing bi-
directional mediation of ports. In one embodiment, the
namespace prefix “ext” can be used to link ports. For
example, code segment 322 illustrates the simple object
access protocol (SOAP) 1.1 test service is only available on
the backend server in a SOAP 1.2 format.

In port pointer 324, a universal resource identifier (URI)
can denote the resource for which a service is available. For
instance, the port pointer 324 can be used to indicate the
resource and directory path for which the port is to be medi-
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6

ated. The URI can include, but is not limited to, a canonical
name, internet protocol (IP) address, and the like.

The diagrams in FIGS. 1-3 illustrate the architecture, func-
tionality, and operation of possible implementations of sys-
tems, methods, and computer program products according to
various embodiments of the present invention. In this regard,
each block in the flowchart or block diagrams may represent
a module, segment, or portion of code, which comprises one
or more executable instructions for implementing the speci-
fied logical function(s). It should also be noted that, in some
alternative implementations, the functions noted in the block
may occur out of the order noted in the figures. For example,
two blocks shown in succession may, in fact, be executed
substantially concurrently, or the blocks may sometimes be
executed in the reverse order, depending upon the function-
ality involved. It will also be noted that each block of the
block diagrams and/or flowchart illustration, and combina-
tions of blocks in the block diagrams and/or flowchart illus-
tration, can be implemented by special purpose hardware-
based systems that perform the specified functions or acts, or
combinations of special purpose hardware and computer
instructions.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the singular forms
“a,”“an,” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the terms “comprises” and/or “com-
prising,” when used in this specification, specify the presence
of stated features, integers, steps, operations, elements, and/
or components, but do not preclude the presence or addition
of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

The corresponding structures, materials, acts, and equiva-
lents of all means or step plus function elements in the claims
below are intended to include any structure, material, or act
for performing the function in combination with other
claimed elements as specifically claimed. The description of
the present invention has been presented for purposes of
illustration and description, but is not intended to be exhaus-
tive or limited to the invention in the form disclosed. Many
modifications and variations will be apparent to those of
ordinary skill in the art without departing from the scope and
spirit of the invention. The embodiment was chosen and
described in order to best explain the principles of the inven-
tion and the practical application, and to enable others of
ordinary skill in the art to understand the invention for various
embodiments with various modifications as are suited to the
particular use contemplated.

What is claimed is:

1. A method for Web service port mediation comprising:

extending, in a web service descriptor, a Web service

description of a web service provided by a web server to
cross reference a front-side port associated with a client
using a Web service provided by the web server and a
back-side port associated with the web server providing
the Web service, wherein the web service descriptor is
used by a web service proxy implemented by computing
machinery, wherein the extending of the Web service
description occurs in a standards compliant manner for a
WEB SERVICE DESCRIPTION LANGUAGE
(WSDL) within which the Web service description is
specified and for a repository in which the Web service
description is maintained, wherein the client is imple-
mented by a client computing machine; and
publishing the extended Web service description in a Web
service registry as a WSDL document accessible by the
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client and by a Web service proxy, wherein the Web
service proxy utilizes the extended Web service descrip-
tion to meditate between the front-side port and the
back-side port.

2. The method of claim 1, wherein the extending adds a
single extension attribute to the Web service description, said
extension attribute being associated with one of the front-side
port and the back-side port, wherein a value of the extension
attribute is associated with a different one of the front-side
port and the back-side port.

3. The method of claim 1, wherein the Web service registry
is a UDDI compliant registry.

4. The method of claim 1, further comprising:

receiving, at the web service proxy, traffic over a network
from the client for the Web service, wherein said traffic
is sent to the front-side port;

directing, by the web service proxy, the received traffic
from the front-side port to the web server, wherein said
directed traffic is conveyed to the back-side port of the
web server;

receiving traffic from the web server to the client for the
Web service, wherein said traffic originates from the
back-side port; and

directing the received traffic from the back-side port to the
client, wherein the directed traffic is conveyed from the
front-side port to the client.

5. The method of claim 4, further comprising:

modifying traffic from the client to be processed by the web
server from a first format to a second format, wherein the
second format is utilized by the web server and the first
format is utilized by the client; and

modifying traffic from the server to be processed by the
client from the second format to the first format.

6. The method of claim 5, wherein the first format con-
forms to a first SOAP version standard, and wherein the
second format conforms to a second SOAP version standard,
which is different from the first SOAP version standard.

7. A computer program product for Web service port
mediation comprising:

a non-transitory computer usable storage medium having
computer usable program code embodied therewith, the
computer usable program code comprising:

computer usable program code which, when executed by a
processor, extends a Web service description to cross
reference a front-side port associated with a client using
a Web service and a back-side port associated with a
server providing the Web service, wherein the extending
of the Web service description occurs in a standards
compliant manner for a WEB SERVICE DESCRIP-
TION LANGUAGE (WSDL) within which the Web
service description is specified and for a repository in
which the Web service description is maintained; and

computer usable program code, which when executed by
processor, is configured to publish the extended Web
service description in a Web service registry as a WSDL
document accessible by the client and by a Web service
proxy, wherein the Web service proxy utilizes the
extended Web service description to meditate between
the front-side port and the back-side port.

8. The computer program product of claim 7, wherein the
extending adds a single extension attribute to the Web service
description, said extension attribute being associated with
one of the front-side port and the back-side port, wherein a
value of the extension attribute is associated with a different
one of the front-side port and the back-side port.

9. The computer program product of claim 7, wherein the
Web service registry is a UDDI compliant registry.
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10. The computer program product of claim 7, further
comprising:

computer usable program code, which when executed by

processor, is configured to receive traffic from the client
for the Web service, wherein said traffic is sent to the
front-side port;

computer usable program code, which when executed by

processor, is configured to direct the received traffic
from the front-side port to the server, wherein said
directed traffic is conveyed to the back-side port of the
server;

computer usable program code, which when executed by

processor, is configured to receive traffic from the server
to the client for the Web service, wherein said traffic
originates from the back-side port; and

computer usable program code, which when executed by

processor, is configured to direct the received traffic
from the back-side port to the client, wherein the
directed traffic is conveyed from the front-side port to
the client.

11. The computer program product of claim 10, further
comprising:

computer usable program code, which when executed by

processor, is configured to modify traffic from the client
to be processed by the server from a first format to a
second format, wherein the second format is utilized by
the server and the first format is utilized by the client;
and

computer usable program code, which when executed by

processor, is configured to modify traffic from the server
to be processed by the client from the second format to
the first format.

12. The computer program product of claim 11, wherein
the first format conforms to a first SOAP version standard,
and wherein the second format conforms to a second SOAP
version standard, which is different from the first SOAP ver-
sion standard.

13. A Web service proxy implemented as a computing
machine configured to automatically mediate all traffic overa
network directed to a front-side port to a different back-side
port, wherein said Web service proxy is configured to extract
cross reference information regarding which back-side portis
associated with which front-side port from a Web service
description for a Web service being mediated, wherein said
Web service description is written in a WEB SERVICE
DESCRIPTION LANGUAGE (WSDL), and wherein the
Web service description comprises an extension that is com-
pliant with WSDL standards to produce an extended Web
service description, wherein the extension comprises data
relating the front-side port to the back-side port, wherein the
Web service proxy publishes the extended Web service
description in a Web service registry as a WSDL document
accessible by clients over the network and by the Web service
proxy, wherein the Web service proxy utilizes the extended
Web service description to meditate between the front-side
port and the back-side port.

14. The Web service proxy of claim 13, wherein the exten-
sion comprises a single extension attribute, said extension
attribute being associated with one of the front-side port and
the back-side port, wherein a value of the extension attribute
is associated with a different one of the front-side port and the
back-side port.

15. The Web service proxy of claim 13, wherein the Web
proxy is implemented within a computer usable program
code contained in a storage medium, which when executed by
a computing device causes the computing device to perform
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the actions for which the Web service proxy is configured, the
computing device comprising one of:
a client communicating with the front-side port;
a server associated with the back-side port; and
acomputing device other than a client communicating with 5
the front-side port and other than a server associated
with the back-side port.
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