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METHOD FOR DISPLAYING AND EXECUTING WEB SERVICES IN MULTIPLE PROGRAMMING

LANGUAGES

FIELD OF THE INVENTION
The present invention is related in general to data processing systems,
and in particular, to accessing and exploring Web serviceg in a

distributed data processing system.

BACKGROUND OF THE INVENTION

The advent of networked data processing systems, and, particularly, the

network of networks referred to as the Internet, has spurred the
introduction of distributed data processing services. 1In such systems, a
client, typically remotely connected to the service provider via one or
more networks, accesses data processing services which are implemented on
the remote data processing system which returns the results of the data
processing activity to the client. It has become common to use the
services represented by the World Wide Web (WWW) with its graphical user

interface (GUI) orientation to provide the interface to such distributed

data processing services,

Typically, in such distributed processing systems, the client sends a
request to the server. The request may include one or more parameters

which may be inputs to the particular service requested.

On the server side, the system builds a Web page for returning the
response to the requesting client. The server accesses a server page
containing code that defines the Web page. Embedded in the code for
generating the page, i.e. HTML script, is code that is executable by the
server to generate the requested data processing service to generate the

necessary HIML script to display the results on the client machine.

A Web browser running on the client machine is an application that can

interpret the HTML and display the page on a conventional display such as
a CRT monitor connected to the client machine. Commexcially available Web

browsers include Netscape Navigator®, Mozilla, Internet Explorer®, iCab,

and Opera. Technologies for implementing distributed computing services
in this way include Active Server Pages (ASP) and Java™ Server Pages
(JSP) . Additionally, such services may access server-side application

software to perform some or all of the regquested tasks via an envitronment-
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independent interprocess communication application program interface (API)

such as DCOM (Distributed Component Object Model), CORBA {(Common Object
Request Broker Architecture) or Remote Metheod Invocation (RMI). In
regponse to execution of the page by the browser, the application software
generates dynamic data and returns the data to the client which then
displays the data in accordance with the code defining the page.
Additionally, as described further below, the server-side application need
not reside on the same hardware as the page server, but may be deployved on
other hardware that may be remote from both the client and the page

server.

The increasing deployment of XML compliant systems has led to the

development of distributed data processing technologies that are not

constrained to the object-model specific protocols, such as DCOM, RMI or

CORBA. XML which refers to the eXtensible Markup Language is a tag-based

markup language for describing structured data. Unlike HTML, XML tags are
not predefined. XML is a meta-markup language. XML includes a mechanism,
XML schema and data type definitions (DTD), to convey information sbout a
document's structure and data types. The XML specification is promulgated
by the World Wide Web Consortium (W3C). XML (and derivatives thereof)
enable the access to distributed data processing services using standard

Internet protocols. Such distributed, application-to-application data

processing implementations may, generically, be referred to as Web

services. An XML derivative that may be used to describe Web servicesg is

the Web Service Definition Language (WSDL). A WSDL document defines the

messages a particular Web service accepts and generates.

Although the DWSL is a rich language for describing Web services,
abstracting and evaluating the Web service interface from the WSDL
description is a challenge for the developer of a Web prage that may use
the Web service. Web developers have a multiplicity of approaches
available to them for developing Web pages. That is, for any Web
programming problem, there are a multiplicity of programming solution
domains that the user may choose. For example, some developers may prefer
writing Java Server Pages (JSP) tags to deliver Web content. Others may
prefer writing in Java™ and develop content using Java™ servlets. Still
Others may use Javascript. Each of these classes of Web developers will
have a different programming perspective and different requirements when
analyzing a Web service for potential use in an application. The "raw"

WSDL description of the Web service may not be the effectively meet the
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requirements of these developers. Thus, there i1s a need in the art for
mechanisms to evaluate Web services whereby the WSDL information is

conveyed in a perspective, or equivalently, view that is consonant with
the developer's preferred programming domain. Additionally, there is a
further need for a mechanism to execute sample calls to the Web service

using that view of the Web service, and to execute sample calls to the

service.

DISCLOSURE OF THE INVENTION

The problems outlined above may at least in part be solved in some
embodiments by evaluating the Web services interface and executing sample
calls to the service. In one embodiment of the present invention, a
method for displaying Web services may comprise the step of generating a
data model of a description of the Web service. The method may further
comprise the step of applying a perspective visitor to the generated data
model where the perspective visitor corresponds to a preselected domain.
The method may further comprise the step of displaying a perspective of
the Web service associated with the preselected domain in response to
applying the perspective visitor. The perspective visitor may comprise a

visitor pattern for encapsulating an operation to be performed on elements

of the data model.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described, by way of example only, with

reference to the accompanying drawings, in which:

EN

FIGURE 1 illustrates a network architecture for providing Web services

which may be used in conjunction with the present invention;

FIGURE 2 illustrates in flow chart form, a methodology for providing

multiple perspectives of a web service in accordance with an embodiment of

the present invention;

FIGURE 3 illustrates in flow chart form, a portion of the methodology of
FIGURE 2 in further detail;

FIGURE 4 illustrates an exemplary abstract data model of a WSDL page in

accordance with the present inventive principles;
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FIGURES 5.1 and 5.2 illustrate, in flow chart form, another portion of the
methodology of FIGURE 2 in further detail;

FIGURES 6.1-6.3 i1llustrate exemplary Graphical User Interface (QUI) views
of perspectives of a Web services page in accordance with the present

inventive principles;

FIGURE 7 illustrates, in flow chart form, a methodology for executing a

Web service in accordance with the present inventive principles;

FIGURE 8 illustrates, in block diagram form, a data processing system for
generating document components for accessing Web services in accordance

with an embodiment of the present invention; and

FIGURI

-l

9 illustrates, in block diagram form, a data processing system for
generating document components for accessing Web services via a tag

library to generate dynamic data in a Web page in accordance with an

embodiment of the present invention.

DETALILED DESCRIPTION OF THE INVENTION

Referring to FIGURE 1, there is illustrated a distributed data processing
system architecture 100 which may be used for accessing web services in
accordance with the present inventive principles. (Architecture 100 may
be understood as a logical view of the architecture of a distributed data
processing system. In other words, web services server 114 may be viewed

as a logically distinct component, whether physically deployed on the

same, or, alternatively, different hardware as page server 108.)
Currently, a web service 1s accessed via an XML message conforming, for
example, to SOAP. C(Client browser 104 initiates a request 106, which is

transmitted to the targeted web server, illustrated by page server 108, in

FIGURE 1, via a network, shown in FIGURE 1 as Internet 110.

Page server 108 responds to the request by returning the requested page in
response 112. The requested page may include data that is to be generated
dynamically. Such dynamic data may be generated locally on the user
machine in response to client browser 104 executing the script defining
the page returned in response 112. Additionally, dynamic data may be

generated by a remote process. This may further be in response to code in
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the page returned by page server 108 in response 112 via a reguest to a

remote server, such as web services server 1l14. On execution of the page
received in response 112, the corresponding code in the page generates
service request 116 which is directed to web services server 114. Web
services server 114 may execute a web services application 118 in response
that generates the dynamic data. The data is returned in a services
response 120 to page server 108. The data may be returned as XML data via
a SOAP message. SOAP i1s a proposed standard, promulgated by the W3C
(World Wide Web Consortium). (The draft specifications for SOAP 1.2 may
be found in Simple Object Access Protocol 1.2,

http://www.w3.0rg/TR/SOAP12.) (SOAP was initially an acronym for Simple

Object Access Protocol; as of version 1.2 it is no longer an acronym.)

Page server 108 incorporates the data in a page and sends the page to the

client browser in a response 112,

To request the web service for generating the dynamic data, the page sent
to client browser 104 in a response 112 must have the appropriate code to
access the web service. For example, the request may be embedded in a

SOAP message. However, as previously described, web services are typically

defined in a WSDL document. A methodology for generating multiple

perspectives of the Web service, including a SOAP perspective, will be

discussed in conjunction with FIGURES 3-5., (A perspective may refer to a

view of a Web sexrvicesgs WSDL in the context of a particular domain.

Domains may include, Java, JSP, and Visual Basic, 1in addition to SOAP.)

The flowcharts provided herein are not necessarily indicative of the
serialization of operations being performed in an embodiment of the
present invention, Steps disclosed within these flowcharts may be
performed i1n parallel. The flowcharts are indicative of those
considerations that may be performed to produce the operations available
for generating and displaying multiple perspectiveg of a Web gervice. It
igs further noted that the order presented is illustrative and does not

necessarily imply that the steps must be performed in oxder shown.

Refer now to FIGURE 2 illustrating, in f£low chart form, a methodology 200
for providing multiple perspectives of a web service in accordance with an
embodiment of the present invention. In step 202, a URI (Uniform Resource
Identifier) of the WSDL document defining the web service is received.

For example, the URI may be received from a web browser running on a

client machine of a web page developer exploring the web service to use
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the web service in a web page under development. In step 204 a data model
" of the web service as defined in the WSDL document is created. ©Step 204

3.

I~

will be described in further detail in conjunction with FIGUR!

In step 206, the perspectives are created using the data model from
step 204. The generation of the perspectives will be further described in

conjunction with FIGURE 6.

In step 208, an iteration over the perspectives created in step 206 1is
initiated. For each perspective, the perspective is displayed in
step 210, and in step 212 the iteration over the perspectives terminates.

Procegs 200 concludes in step 214.

Refer now to FIGURE 3 illustrating in further detailil step 204 of FIGURE 2.
In step 302, the URI received in step 202 of FIGURE 2 i1s retrieved, and 1n

step 304 it is determined if the WSDL document corresponding to the URI is

in cache. As would be recognized to those of ordinary skill in the art, a

the WSDL data model may be cached in analogous fashion to caching a Web

page to reduce bandwidth demands. In this way, a previously generated

data model of a WSDL document may be more gquickly returned and processing

bandwidth conserved. If the WSDL data model is not in cache, in step 306

the WSDL document is parsed to create a data model thereof.

A data model of the WSDL page may be a tree-like representation of the
page. Referring to FIGURE 4, an illustrative data model 400 of a
simplified WSDL page 1s shown. The tree includes multiple nodes 402-414.
Node 402 identifies the particular Web service. Nodes 404, 406 and 408
represent operations performed by the service. Operation 408 takes two

inputs, input 410 and input 412, and generates output 414,

Returning to FIGURE 3, in step 308, the data model is added to the cache.

Conversely, 1f the WSDL page is in cache, the previously cached WSDL data
model is retrieved, step 310. In step 312, the data model 1s input to
step 206, FIGURE 2, and step 204 terminates.

Referring now to FIGURES 5.1 and 5.2, FIGURES 5.1 and 5.2 illustrate

step 306, FIGURE 3 in further detail. In step 502, a list of configured
perspectives is retrieved. A configured perspective may refer to a

perspective for which a visitor pattern, discussed further in conjunction
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with step 506, is implemented. Thus, for example, the list of configured
persgpectives may include a Java perspective, a JSP perspective, a Visual

Basic perspective, a SOAP perspective, and a raw WSDL perspective.

In step 504, an iteration loop over the perspective list is entered. In

step 506, a perspective visitor pattern is applied to the WSDL data model,

for each perspective in the list. As described hereinabove, the WSDL data

model may be represented as a tree-like data structure in which the nodes
thereof correspond to operations of the web service, and respective inputs
and outputs thereto. A visitor pattern is a mechanism to encapsulate an
operation to be performed on the elements of the data model. (A visitor
pattern may also be referred to in the object-oriented programming art as
a visitor design pattern ox, alternatively, for the purposes herein simply
as a "visitor.") In other words, the perspective visitor is an object that

encapsulates operations on the nodes of the WSDL data model, in particular

the operation of rendering a perspective of the WSDL node. Thus, for
example, a Java perspective visitor may render the WSDL data model into
Java snippets. Thus, calling this perspective visitor on an node
representing a Web service operation, such as node 404, FIGURE 4, may
render the node into a Java code snippet, in an HTML text field, that
represents how that particular operation might be invoked. Similarly a
taglib perspective visitor might render the node as a taglib
representation of how that operation might be invoked. Thus, the

perspective visitor abstracts information about the nodes in the WSDL data

model (which itself is a representation of the WSDL description of the Web
cervice) and embeds it in a corresponding perspective. Note that in
accordance with object-oriented programming principles with respect to
vigitor patterns, the perspective visitors may be concrete child classes

of an abstract parent visitor class. (See, e.g. Erich Gamma, Richard

Helm, Ralph Johnson and John Vlissides, Design Patterns, Elements of

Reusable Object-Oriented Software (Addison Wesley, 1995), Chap. 5, pp.
331-344,

Step 506 may be performed by the visitor traversing the WSDL data model
tree. At each node, the node "accepts" the perspective visitor which
sends a message to the perspective visitor. 1In other words, the node
makes a call to the perspective visitor, passing itself in, and the
perspective visitor executes its methods to populate the particular
perspective it generates. Thus, because the node itself calls back to the

perspective visitor, and the node is passed to the perspective visitor by
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the node itself, the perspective visitor may execute the appropriate
polymorphic method to generate the perspective corresponding to the
calling node of the data structure, that is the tree-like data model of
the WSDL document. These operations are illustrated in steps 552-562 of
FIGURE 5.2. As indicated in FIGURE 5, the WSDL data model from step 412,
FIGURE 4 is input to step 506. Step 506 is repeated for each perspective
in the list, in the iteration locp entered in step 504. The iteration

loop terminatesg in step 508, and in step 510, step 306 ends.

FIGURES 6.1-6.3 illustrate exemplary GUI windows 602a-c, respectively
displaying a JSP taglib perspective, Java™, and SOAP message perspective
for a Web service that provides weather data. (JSP taglibs are discussed
in the commonly-owned copending U.S. Patent Application (AUS9-2002-
0330US1l) entitled "Systems And Methods For Accessing Web Services Using A
Tag Library," Serial No. 10/185,796. Such a weather service may be used,
for example, to retrieve weather data to display a current temperature
and a forecast for a particular locale in a Web page. The WSDL document
for the service may specify that when the browser sends a redquest to
generate the data, call the "GetTemperature"” method, and the inputs needed
are a zip code, or other locale identifier. Correspondingly, in window
602a, the operation 604 is specified to be, in taglib call 606 to
"GetTemperature." Similarly, the input type 608 is specified as
"zipcode." Thus, the locale for which the service will provide the
weather data is specified by setting a zip code. As described below 1in
conjunction with FIGURE 7, the developer may make a sample call to test
the service, and a value 610 has been set by the user to a zip code of
"78758." The user may execute the service, as discussed hereinbelow, by
"olicking" on button 612. Similarly, a Java perspective, window 602b,
displays the "GetTemperature" method, 614, with argument "zipcode," 616,
as input data. In similar fashion, the SOAP perspective, window 602c,

includes the "GetTemperature" operation 618, and "zipcode" input 620 in

the SOAP message body 622.

Refer now to FIGURE 7 illustrating in flow chart form, a procegs 700 for
executing sample calls to a web service. Process 700 may be used in

conjunction with the perspective generated in accordance with the

RN

methodology of FIGURE 3. In step 702, a perspective selection is received
in response to user input. In step 704, user sample data is received.
This sample data may be entered in the perspective window, such as one of

the prospective windows 602A - 602C illustrated in FIGURES 6.1 — 6.3,
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respectively. In step 706, an execute request is received. A user may
initiate the execute request by activating a “button” oxr similar user
input device. In step 708, the corresponding code, in the domain
associated with the particular perspective selected in step 702 18
inserted into the web services page. In step 710, the user’s client
executee the page, for example, via the browser, such as browser 104,
FTQURE 1. Execution of the web page generates a request to the web
service in a manner described hereinabove in conjunction with FIGURE 1.
The request includes the exemplary input data supplied by the user and

received in step 704. In response to the sample data, the web services

application, such as web services application 118, FIGURE 1, generates a
result based on the sample data, and returns a messade such as a SOAP

message containing the result back to the client for display 1.

A representative hardware environment for practicing the present invention
is depicted in FIGURE 8, which illustrates an exemplary hardware
configuration of data processing system 800 in accordance with the subject

invention. For example, client 104, FIGURE 1 may be implemented in

accordance with data processing system 800. System 800 includes central
processing unit (CPU) 810, such as a conventional microprocessor, and a
number of other units interconnected via system bus 812. Data processing
system 800 includes random access memory (RAM) 814, read only memory
(ROM) 816, and input/output (I/0) adapter 818 for connecting peripheral
devices such as disk units 820 to bus 812, user interface adapter 822 for
connecting keyboard 824, mouse 826, and/or other user interface devices
such as a touch screen device (not shown) to bus 812. System 800 also
includes communication adapter 834 for connecting data processing

system 800 to a data processing network enabling the data processing

system to communicate with other systems, and display adapter 836 for
connecting bus 812 to display device 838. CPU 810 may include other
circuitry not shown herein, which will include circuitry commonly found
within a microprocessor, e€.9g., execution unit, bus interface unit,

arithmetic logic unit, etc. CPU 810 may also reside on a single

integrated cirxcuit.,

Display monitor 838 is connected to system bus 812 by display adapter 836.
In this manner, a user 1s capable of inputting to the system throughout

the kevboard 824, trackball 832 or mouse 826 and receiving output Ifrom the
system via speaker 828, display 838.
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Preferred implementations of the invention include implementations as a
computer system programmed to execute the method or methods described
herein, and as a computer program product. According to the computer
system implementation, sets of instructions for executing the method or
methods are resident in the random access memory 814 of one or more

computer systems configured generally as described above. These setg of

instructions, in conjunction with system components that execute them may
generate multiple perspectives of a Web service and execute sample calls
to the Web sexrvice. Until required by the computer system, the set of
instructions may be stored as a computer program product in another
computer memory, for example, in disk drive 820 (which may include a
removable memory such as an optical disk or floppy disk for eventual use
in the disk drive 820). Further, the computer program product can also be
stored at another computer and transmitted when desired to the user’s
workstation by a network or by an external network such as the Internet.
One skilled in the art would appreciate that the phygical storage of the
sets of instructions physically changes the medium upon which it is stored
so that the medium carries computer readable information. The change may
be electrical, magnetic, chemical, biological, or some other physical

change. While it ig convenient to describe the invention in terms of

instructions, symbols, characters, or the like, the reader should remember

that all of these and similar terms should be agssociated with the

appropriate physical elements.

Note that the invention may describe terms such as comparing, validating,
selecting, identifying, or other terms that could be associated with a
human operator. However, for at least a number of the operations
described herein which form part of at least one of the embodiments, no
action by a human operator is desirable. The operations described are, in

large part, machine operations processing electrical signals to generate

other electrical signals.

A

FIGURE 9 l1llustrates an exemplary hardware configuration of data

processing system 900 in accordance with the subject invention. For

)

example, page server 108 and Web applicaticn server 114, FIGURE 1, may be

implemented in accordance with data processing system 900. System 900

includes central processing unit (CPU) 910, such as a conventional

microprocessor, and a number of other units interconnected via system
bus 912. Data processing system 900 includes random access memory

(RAM) 914, read only memory (ROM) 916, and input/output (I/0) adapter 918
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for connecting peripheral devices such as disk units 920 to bus 912.

Sygtem 900 also includes communication adapter 934 for connecting data

processing system 900 to a data processing network enabling the data
processing system to communicate with other systems. CPU 910 may include
other circuitry not shown herein, which will include circuitry commonly

found within a microprocessor, e.g., execution unit, bus interface unit,

arithmetic logic unit, ete. CPU 9210 may also reside on a single

integrated circuit.

Preferred implementations of the invention include implementations as a
computer system programmed to execute the method or methods described
herein, and as a computer program product. According to the computer
system implementation, sets of instructions for executing the method or
methods are regsident in the random access memory 914 of one or more
computer systems configured generally as described above. These sets of
instructions in conjunction with the system components which execute themn,
may execute sample calls to a Web service. Until required by the computer
system, the set of instructions may be stored as a computer program
product in another computer memory, for example, in disk drive 520 (which
may include a removable memory such as an optical disk or floppy disk for
eventual use in the disk drive $20). Further, the computer program
product can also be stored at another computer and transmitted when
desired to the user’s workstation by a network or by an external network
such as the Internet. One skilled in the art would appreciate that the
physical storage of the sets of instructions physically changes the medium
upon which it is stored so that the medium carries computer readable
information. The change may be electrical, magnetic, chemical,
biological, or some other physgical change. While it is convenient to
describe the invention in terms of instructions, symbols, characters, ozx
the like, the reader should remember that all of these and similar terms

should be associated with the appropriate physical elements.
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CLAIMS
1. A method for displaying Web services comprising:

generating (204) a data model of a description of the Web service;
5 applying (208) a perspective visitor to the data model, wherein the
perspective visitor corresponds to a preselected domain; and
displaying (210) a perspective of the Web service associated with
the preselected domain in response to the step of applying the perspective
visitor, wherein the perspective visitor comprises a wvisitor pattern for

10 encapsulating an operation to be performed on elements of the data model.

2. A method ag claimed in claim 1 further comprising ilterating (208)
the steps of applying a perspective visitor to the data model and

displaying (210) the perspective of the Web service for each perspective

15 corresponding to one of a predetermined set of domains.

3. A method as claimed in claim 1 wherein the data model comprises a

data structure including at least one node (408) corresponding to an

operation of the Web service, and at least one child node (410, 412, 414)
20 of a node corresponding to an operation, the child node corresponding to

one of an input and an output of the Web service.

4, A method as claimed in claim 3 wherein the step of applying the
perspective visitor further includes:
25 passing (558) in the at least one node and the at least one child
node to the perspective vigitor; and
populating (560) the perspective corresponding to the preselected

domain to generate a corresponding perspective representing the node

passed in.

30
5. A method as claimed in claim 1 further comprising:
receiving (704) user input sample data in response to the step of
displaying the perspective; and
executing (710) the Web service using the sample data.
35

6. A computer program product embodied in a machine-readable storage

medium comprising programming instructions for performing the steps of the

method of any one of claims 1 to claim 5.

40 7. A data processing system for displaying Web gervices comprising:
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25

30

35
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circuitry operable for generating (204) a data model of a
description of the Web service;

circuitry operable for applying (208) a perspective visitor to the
data model, wherein the perspective visitor corresponds to a preselected

domain; and

circuitry operable for displaying (210) a perspective of the Web
service associated with the preselected domain in response to the step of
applying the perspective visitor, wherein the perspective visitor
comprises a visitor pattern for encapsulating an operation to be performed

on elements of the data model.

8. A system as claimed in claim 7 further comprising circuitry operable
for iterating (208) the operations of applying a perspective visitor to
the data model and displaving (210) the perspective of the Web service for

cach perspective corresponding to one of a predetermined set of domains.

9. A system as claimed in claim 7 wherein the data model comprises a
data structure including at least one node (408) corresponding to an
operation of the Web service, and at least one child node (410, 412, 414)
of a node corresponding to an operation, the child node corresponding to

cone of an input and an output of the Web service.

10. A system as claimed in claim 9 wherein the circuitry operable for
applyving the perspective visitor further includes:

circuitry operable for passing (558) 1in the at least one node and
the at least one child node to the perspective wvigitor; and

circuitry operable for populating (560) the perspective
corresponding to the preselected domain to generate a corresponding

perspective representing the node passed in.

11. A system as claimed in claim 7 further comprising:

circultry operable for receiving (704) user input sample data in
response to the step of displaying the perspective; and

circuitry operable for executing (710) a Web page calling the Web

service using the perspective and the sample data.



CA 02487875 2004-11-29

WO 2004/003787 PCT/GB2003/001620
1112
. WEB SERVICES SERVER
INTERNET
CHINE
LER MACH 110 SERVICES J
REQUEST ' RESPONSE
120
112 ' T16
1 RESPONSE A ) SERVICES L . .
] 04 REQUEST 118
CLIENT BROWSER - WEB SERVICES
- APPLICATION
108

Fig. 1

100




CA 02487875 2004-11-29
WO 2004/003787 PCT/GB2003/001620

2112

208 |\TERATE OVER
PERSPECTIVES

210~/ DISPLAY

PERSPECTIVE

202~ RECEIVE WSDL

S‘OESEE_ 21271 END ITERATION

206 CREATE 214

PERSPECTIVES

Fig. 2



CA 02487875 2004-11-29
WO 2004/003787 PCT/GB2003/001620

3/12

' 307
RETRIEVE
WSDL URT
310
v
RETRIEVE YES .~ WSDL "\
WSDL MODEL IN CACHE
308 PARSE WSDL [306

CREATE
MODEL

~372
/ WSDL MODEL

TO STEP 206

3714

END




CA 02487875 2004-11-29
WO 2004/003787 PCT/GB2003/001620

L1 12

400

N6

Fig. 4

OPERATION

OPERATION

OPERATION

INPUT INPUT OUTPUT

410 412 414



CA 02487875 2004-11-29
WO 2004/003787 PCT/GB2003/001620

57112

502 RETRIEVE LIST OF
CONFIGURED
PERSPECTIVES

" ITERATE OVER
PERSPECTIVE
LIST

APPLY

PERSPECTIVE
VISITOR TO WSDL
MODEL

506

5057 END ITERATION

Fig. 5.1

570




WO 2004/003787

CA 02487875 2004-11-29

6 /12

552~ ITERATE OVER
NODES

554~ PASS IN VISITOR
| TO RECIEPT

s5¢-] CALLBACKTO
- VISITOR BY
NODE

23 PASS IN NODE

TO VISITOR

260 POPULATE

PERSPECTIVE

562

END ITERATION

PCT/GB2003/001620

/506'

Fig. 5.2



CA 02487875 2004-11-29

PCT/GB2003/001620

WO 2004/003787

7112

1'9 "B

M3IA TASM

MBIA BDDSSAIN

(mopuim mau uy synsau) Boy synoexg|  [(mojeq s3jnseu) Boy eynoexy

R A Sl —— el iR —irep

i sllllll!lllJ
(L9 <||P2:92IAI8SgBM />]

<indino:solAlesgem />
<9 :}NSOYBVIAIBS = }nsat 94>
Sm 807 — <INdIN0:82IAIBSgOM>
</,86/8/,~3N|PA ,8po7diz =awpu jndul:avinlesqam>
<, JASMIXWSDIBAB1I181IYIDBM /S80IAI9S /W0 SMAN MMM/ /:d13y_=|psm
,dD0SI8AB Y I8YIDBAN =140d
,24N3pIadwa|1er), =uopisdo L I19AS11JOYIBYIDIAN ~BJIAISS ||DI:BDIAIBSGIM>
S

+09 <94 {|nu = }nsal 399[gQ %

<%.,29WJosqem =x1yaid  q1)bo3-e01nI8sqEm /ea1Alesqam Wil wod //:dny, =jn qijfoy @9>

“~ 909

|

- a4ttt _gu me* e gw = % - - » \J by et v
Pa s a0 * re = an * - . -1 -~ * ¢ . -~ [ . ® - - " » - » * - . .

v - G raw =gy, N ¢ mgt ptaPa e Lo dq _Pa®* ' ta® s _4q® O L ° - » . LR R AN FEY R W = e ¥, " « "t al P _pu,ta g% Su,%v 4 " Qe b, he) QW e b, = LR 154 vy * oy ] (L * . L) - ® u o

# .l#'hl.tl.tt'.n'ﬁ’o &-‘..‘ 0.0 o H%ew T 507 ...t.. l' 0..bti..t -00. -..ﬁDOUOOaO a UOQCAQIII’.IQG t.i..l e 0.00.- 010 . 00!00-.- g PR Rat 1.0.#0 - 0.'...4 -..00.000 s -000’ ct-"‘-.t‘.‘t‘ n’..‘ vlv.. lnl...‘.l......h‘tlnl.’t. 0.#-“0."5 .l.(ll «® ol.tac o \0.0. 0-.‘ e UCOUQQ-IIOOCOOO"OUu -.000 - e
* ‘.fﬂ..q...’ Q. 00..‘. - b Py * * ‘.'-IO..Q Sy Poat & u ... -'q ...C.’ * . *°, ’ e ¢ G, M ® a ra s v, " -‘00ll. v ..4 e ,* ’.l..‘b R lugw l’-..‘ » - Ygav ) ..' . et *e 2% ¢ *a - s Nghh ¥ 0-.- L . Pl . 2™ ’CCO - ’b'ﬁ ¢ * l..” > L L 00‘ * g -

- L . 1qe® -O‘. * 0.000000 0..0......000!0‘ -"10‘.‘0’0-..0.‘.. l.t.dl'vt! eeayty LR AT I ® sma aoot» t.-k 00.0 -.olo-cao T saqt o.ooal P A, O.all .q»la lo‘o.o-.o“- ey v gn® tveas e o-ctao 0lcoolo LI S 0-0 - aOco P g, .- co- L L TP I Y X l-ov.ltov o 0‘ . a

b 4 I I Y P T E N LI Yo P L 4L S ‘e - " . Tel e radalt o van ]y PAAS YRR TN ’ LN (LI A IR P £ Bl IR g 2N - LA - VLSS S oiUlnet "B AP 3-SR R Sl g e L L S X RO L S A T R T LT 294 o 4% o~ . .

e Pt T Y AT ev%s LIPS witdaspw b | vﬁ.av.lolo-ooo 4 sot.vll-loioilso Oﬁoo- - = Je d,h etaPas'm wvm gp L ety et . e » < LAY L35 PO B » Cge®, Y ha, ..oq.uo cl.vo..-oa- ] Vaa?® %¢ oyt T o %, Vos B ™ ) ™ *
140 o aqv " ngT e Togaante PP oe.” Teln"ewh sww Y, va® s ¢ Yoo Poa 4 o - ® - we o F L - ® L gt L4 v e e, P e by gt . e *FAdpga® taonast Py lepas d, .Y, S . bo Cta oo et a4 %0t Gage, mangetq »_ a4y wa . °d e afjée
» vese T Qg . T Te T e, v, *taesget A 9‘0‘000!.- - M Tk, amWL g AN S T N AL UL I T A I Ut DY Pt N TN L T T ERE T T RSP B T TR Y N )4 P S Tt A L ¢Oos.bﬂo e T et ree et Ocv-’.ol‘ PR . ® a . * ° - o [ *a2 » *s pjf'=
= . - ’ ¢ ta - « Toas®y” Sute®, > "0 - T, L B LA D A T P AR A A TR M Al Ll ad M MET AL MRS RIRATL AP A AR SR L A TR A IR R AL L 1 L0, SCRA {194 HEAPE
l.l...‘...’ 0!'. 0‘.‘.-‘0.. »~e ‘Ooa " WP g tt 8 L, .. e 00-00-.0.' - * .0.10 - . e e, %o myt, % *r -~ I N I TR P . - - s . 0 s > » - .> —
ewwaoel ptalglt Jad s oy v, PR Yl O A L T L PSR T L0 WL B LS I CLas P YL BRSBTS LA WL AL AL L ol A L Pt T Rt A0 R b 2 Y M LA PP I LI S i A . emy? wtl N L-Lr LR L M Voo Pt lg ad W0t ey v " o, " . LTS LI, e o0 4 *n o ' ud q_* w~, ® u 4% a 78 .
a [ S AR PR *rLa - 2 PIETL DN Sl Yl DAL S | . per 4 2% emn T aPi et et Jted.l eVun bt pt . g [ L A e 34 gPut, v Lt v o tm b 4" epet ytae s LI . v : . [l L R M o & o o' 4 v L)
R A L T T P ST . L L e N L PP AL noacoﬂo LAPCIYL I DTN iato’.lt.*-o aveat?a® asn,’ c-q.-s 49, PRA N SR F LA S BL I LIRS A el W M DA C L LT A Y DAY A YA DL oyt Tunte . X & vy R ¥ . : « N T. A ‘b - - N E » N -
e AL E B T 21 S S AL TR T YO I 4 AL L LTS S C I LR b A AT T I AA T P A A R AT R Y A TIPS AL M A AN I I OV I ARIL Bl M St A N Sye ot o -Q....Oﬁc PRSI L YRS A DA A e N X » ° * o o ey - 3 K - .
aVleoa, » Lo < . B, asnugp, L *re® Sy Snat, %y 4T, v e .00 H LA L * gt | Y o . a m . LS T T a Saagy ety "t pat, yvi%ael, UL XYL . - . 1 - Y " e, - . *
sh=e vsts&’nloltvorvoloocvoqOt.o.oonuta!- o-0.-00.-.500!’0”0.0-..0.«0..-. .)..o.-o.-'..l‘ootnuno c.vo.nﬂu-a- e se et Rtinetes Ta se peuer e coho te 40..0-0Mqu0 cooutho -nvﬂu“-o.c. .-cl?.o Pt a — - .- al o A ' (] s ot 4
. . >0 4 ~aa - ’ ., e s 4 » 1 a_ 4 MY = *dp,, "er? - T4 vee e (" AL AL LM A R L R LM A v, %09, 222, LA &7 LA M AT . -“oo.. el AL AMEMET 41 & !
- -



CA 02487875 2004-11-29

PCT/GB2003/001620

WO 2004/003787

B /12

29 b4

M3IA TASM

MBIA abnssalN

MaIA qiibnt

A e Py = ———

(mopuim mau ur s)nsad) bAb( 83noax3] [(mojeq s3jnsau) DAD[ 31nJ8x] |

N ey e

719 LI 4% |
((epondiz)aunjpradwa|lecyAxoid = jnse. |
(J4enaiinaytayinapp sbuiddpw mau = Axoid Jeasitjaylayipapn sbuiddow

|

g JJNsad 100}J
m_oouQ_N mc_bm.mco_.c\,c_

w LOnpaAbuLls, =

-
*y a fa® s M * L - -“e - ¢ - - a0 P - . -~ * a "
-y v avy * | PSS - - PRl » [ Bt} . - - P FLJ - LErY - ° * 4 4 -0, e by " %
eyt o.nos,ovtncn-ooai-la.oas LI ST LA U PR LR A A et O LA I AR L TR T BN PR I A i e P oa.-..ocooso -9 o «*
. w e % +" " ..‘!‘c v? e 0.....'00. 0\' 43" C.o e - N Q.Q‘.v‘ 08.-.. ." L Y .’y a ‘e | " Sl | a”’o s *0o a ‘o Q‘DQ. a. a . b l . O . ?
a e .-’.....’O’. 5".#0..‘ ."Dt.."'.l.'v..‘ QI.. 0!‘... ..0‘0. .IC....’. LB .Oo‘a.l.ﬂ..‘ Ay Ay C’\'Oc LR LR Y LYy s B, 0’ - . " . l.' .C GO..Q. 0 .- - ' 0' .o . D - lc.'l " ‘Ja * - .. '
. -lnottiut..obitoooIQ.“NI“O.'..c .o.sc"au:oﬁ.o’oﬂcbvnb.woololl-ostQ os"-.nn"wns‘.lvo“"o L toooo..t"ﬂoq.\lo‘!-o.o . -otnooo.lnonooa‘ s J‘.O. ooft-oﬂ"ﬂ“cc’c. “-n-sool csu"oo-:l'".lCQMO-NOQOOQIo-.o»o9c.b-q .loln.”.-o.‘%ocxo-qno " 0
[ - . - . . » ] o o =9 - LT B N - -
..C. * ..0“.“0““.' .I.-‘ 'l-’.d ’.lﬂ‘. 4 'Y O‘..‘a... ..‘.‘..." 2ee gy T »he .I.I .0'.‘. .Q‘Cl.. 2=t i L ".‘..' ‘OI.. * l‘. “‘..- .l’.l. ..".. - ? - ou _# .0.' ot ’..Ql'. > e .'* “". ’.'..I’ '.I.. l‘l‘. .‘.' ". . -. a '.'-. 0.. .' * L 3
13%n oY, 4%, an%a oL T3 eve Ton, ug P00 fga® e Sealmien 1m0y o el aw_tea i AT AP Y T ¢ Vaga® s Ty va e nd, o wave * e, WY g Lasel « =& o S .
LA 2 [ * e v ® g " [ ) et o VT v L e, e . a ke - e & ot - e a4V M LA o wiet Yuge * M AR N AL ] L snta o Ly en_* ‘1. -t * he ®,
Ve 4,0 &, et vinty 0., Mty pPae, e et o - ok +2%09, A% abab, L - 1 ata_ e r oty i, w, eyt ete, et o ooooaco.(i-oaooo A% e, o Mpsy o4 7%, e e l.co oottootc ..-o-.v". o
s . . -

3l Bo._ma wa Emo E>m_.;o~tm£om>> .



CA 02487875 2004-11-29

PCT/GB2003/001620

WO 2004/003787

9712

g9 b1

. MBIA 10SM

(mopuim mau uj synsai) abessaly 8)noaxd| (mojeq synsal) abessapy jnoex3|

719 <adojPAUTANIJVOS/>

" <Apog:AN3-dvOS/>
<ainjpisdwaien:|su/>

<ep0o)diz/>96 /8/<,Bulis:psx,=adAyisx apondiz> __—079 _
<,/BJoundwsay//:dyy, =} su:sujux sunjpsadwa]ydn):| su> LI 44
i <, /Butpoous/dpos/Bio-dposjwx spwayos//:dyy,=s|K15BuIposus ANT-dVOS APOg:ANI-dVYOS>

| <,,90UDISUI-DWBYDS

i TNX/1L00T/B10" gmmmm//.dny, =Isx:sujwx , owsyasNX L0Q T /B10"gm mmm//:diay, =psx:sujuix
,/Buipooua/dpos/Biodposjwx spuiayas//.d1y, =ousdpos:sujwx

. »/2dojeaus /doos /bio dposjwx'spweyds//:diu,=ANI-dYOS:Sujwx

9doRAUTANTdVOS>
<;.9-41n,=buipoous , 0’| ,=UOISIOA JUX;>

“

et o A G A D s a A G T e T T s S T A3 £y T R 3 R T T Yt €T oY 7t T TR Do o g oy ol £ 10 o2 S B r e s £ € s (B0 Ty 7 A IR e R A B3 oo ) v oon g e Sm e £ T s RO T S
S R S0 RO S RS S D e S P
1 Vol MCE 84 (198 K 3 ARTAS X LA LM oh- 4

. i v 3 YA N ST R AT E A r.s.ﬁw}.nﬁwsn. M s e }.\m..._.... 13 KT P LT N AP LI AN WY 1V 3R 45 8 (1Y P ld)
" ‘e d o Yo e o AP0 ™ ‘s!- OV N ,r @ty artn R A 1 tp ﬂ X ) L.-I. - t A1 A YA 'y -.“ﬂ (1] DY vt -y AN YA A Y | AL re -t »y YA LY ’ 4“ 0“
O R N R N e S T A A A T A e N e N T A T e e T L S A A5 LT
\|

s St 1L 2 [y P AN A . chl"t LA P Y R A ey .‘_-qh. lc‘“.- * Lo . - h..v - L LN ot AAXY vont “. Yol Yoad 1) I NI F Y IR A TR LU A ALY »wgte R AT A\ U LY o PN et map Bl gy tpar 'y gpue LR - vy .
D S L S D A e gt
-Cl v§t. ol ra ﬂ. X | e » - -l v’ . -‘( -.’ ﬂI'l i ﬂd.t ~‘f Qt.. Fl .“o .“. nb-o -0‘ 00* U] ASYAA ‘-nl . ‘ﬁ.- .ol ﬂoﬂ. !v..o - I."l A ARG * ‘-‘0 Ay vl'ﬂ .'0... -.'..l . -, - =
% ..\..nm“.u&..mwua.hcmh.“nmmaﬂumh.- ) u..ﬂ.“.o.o.n..n.ﬁﬁ o u..mﬁuw.‘. mw&umnuwuﬁuﬂmw«mm.ﬁ .w&u..mu« ..N.W«..mun A\ .nn.%u..«..ummwdu“u. e . ;.\c.“a..mﬁ..#“.w...n. mumﬁuus...ﬁmﬁ..uso ..,Mﬁuna.. Jurs 2o, ....uucum.“.___.m‘ :w.r...u“u. m.uﬂ..u&.hﬂu...nwna. “ww. »nmna.ww.ﬁmmmaﬂw.“.. mmw..u....u. 3 ..WM.\‘. NSRS 13421 F
CET LRI e d AL ¢ ﬂ.d\mdwllu. AT I S A A YT LINF A D Tl & | i v EN Quai ] Red A& L A RN F RO Al 7T g8 & il v, oA T et SO T IN ST TUL ¥ X Ly s AT P S T T I PUI SR T wv i o iy v o #= 0 2o T e R f e § s Sy (3 Py
hd S a ot St “.\....,m..w.w.‘.m..w.mm.“mmwm..mwwm% GHIRSLI &.mw%v@wﬁﬂ@.@.uv..,_“m.w.m....,.n.\mnm“wawumuaa...nmnwmmwmw R R L e U R IR R U
: A VA P "y, ‘.co&.u- SO A VA e T At e Yy "y ’rset AR AN o, ) Xy .uVo TN .Vc\ A R A Y A AR LT R A R Ak ‘h.n. AR AL A Y o VY DAY LA 4 . M 4 by 43 [
AT O R  ZAO RR P A N A e AR At LN RS NA T SRR AN R R by SR S S e AR LN SR X ORISR PO KL AR SATRE IR AL O s SN KRR SR o B € ZAS O

8Jn)D.JadW8]195) i9A31118Y18UIDBAN



CA 02487875 2004-11-29
WO 2004/003787 PCT/GB2003/001620

10/ 12

707 RECEIVE
PERSPECTIVE
SELECTION

/04~ RECEIVE USER
SAMPLE DATA

706
RECEIVE EXECUTE

COMMAND

/08
INSERT CODE

| INTO WEB PAGE

/10
EXECUTE WEB

PAGE




CA 02487875 2004-11-29

PCT/GB2003/001620

WO 2004/003787

11712

g ‘B4

9¢8

- 43ldvay
AV1dSid

78 w31dvay
SNOLLYDINNININOD

AAOMLIN OL

g8
¥ILdVay o/

008

8(8

78
¥31dvay

JOVIYILIN] ¥ISN

0L8
MdO

(LE



CA 02487875 2004-11-29

PCT/GB2003/001620

WO 2004/003787

12712

%13
SNOILYOINNIWINOD

d31dVay

AAOMLAN

6 "bid

gi6 N
¥3Ldvay o/l _\w_%_

916
WNOY

41

016
NdO



592} |RETRIEVE LIST OF
CONFIGURED

PERSPECTIVES

ITERATE OVER
PERSPECTIVE

LIST

506 APPLY
PERSPECTIVE

VISITOR TO WSDL
MODEL

508
END ITERATION

510
END



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - abstract drawing

