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INFORMATION MESSAGING AND 
COLLABORATION SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is related to and claims the 
benefit of priority of the following commonly-owned, pres 
ently-pending provisional application(s): application Ser. 
No. 60/481,287 (Docket No. SYB/0094.00), filed Aug. 25, 
2003, entitled “Information Messaging and Collaboration 
System”, of which the present application is a non-provi 
Sional application thereof. The present application is related 
to the following commonly-owned, presently-pending appli 
cation(s): application Ser. No. 09/780,993 (Docket No. 
SYB/0090.03), filed Feb. 8, 2001, entitled “System and 
Method for Dynamic Content Retrieval”. The disclosures of 
each of the foregoing applications are hereby incorporated 
by reference in their entirety, including any appendices or 
attachments thereof, for all purposes. 

COPYRIGHT STATEMENT 

0002 A portion of the disclosure of this patent document 
contains material which is Subject to copyright protection. 
The copyright owner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent 
disclosure as it appears in the Patent and Trademark Office 
patent file or records, but otherwise reserves all copyright 
rights whatsoever. 

APPENDIX DATA 

0.003 Computer Program Listing Appendix under Sec. 
1.52(e): This application includes a transmittal under 37 
C.F.R. Sec. 1.52(e) of a Computer Program Listing Appen 
dix. The Appendix, which comprises text file(s) that are 
IBM-PC machine and Microsoft Windows Operating Sys 
tem compatible, includes the below-listed file(s). All of the 
material disclosed in the Computer Program Listing Appen 
dix can be found at the U.S. Patent and Trademark Office 
archives and is hereby incorporated by reference into the 
present application. 
0004 Object Description: Source Code.text, created: 
Aug. 14, 2003 8:29 am, size: 3.98 KB; Object ID: File No. 
1; Object Contents: Source Code. 

BACKGROUND OF INVENTION 

0005 1. Field of the Invention 
0006 The present invention relates generally to informa 
tion processing environments and, more particularly, to an 
information messaging and collaboration System providing 
methodology for dynamic collection and forwarding of 
information among System components enabling Such com 
ponents to process the information, modify their contents, 
and take action based on the information. 

0007 2. Description of the Background Art 
0008 Computers are very powerful tools for storing and 
providing access to vast amounts of information. The first 
personal computers were largely stand-alone units with no 
direct connection to other computers or computer networkS. 
Data eXchanges between computers were mainly accom 
plished by exchanging magnetic or optical media Such as 
floppy disks. Over time, more and more computers were 
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connected to each other and exchanged information using 
Local Area Networks (“LANs”) and/or Wide Area Networks 
(“WANs”). Initially such connections were primarily 
amongst computers within the same organization via an 
internal network. More recently, the explosive growth of the 
Internet has provided access to tremendous quantities of 
information from a wide variety of Sources. 

0009. The Internet comprises a vast number of computers 
and computer networks that are interconnected through 
communication links. The World Wide Web (WWW) por 
tion of the Internet allows a Server computer System to Send 
graphical Web pages of information to a remote client 
computer System. The remote client computer System can 
then display the Web pages in a Web browser application 
(e.g., Netscape Navigator or Microsoft Internet Explorer). 
To view a Specific Web page, a client computer System 
specifies the Uniform Resource Locator (“URL) for that 
Web page in a request (e.g., a HyperText Transfer Protocol 
(“HTTP") request). The request is forwarded to the Web 
server that supports that Web page. When that Web server 
receives the request, it sends the Specified Web page to the 
client computer System. When the client computer System 
receives that Web page, it typically displays the Web page 
using a browser application. 

0010 Currently, Web pages are typically defined using 
Hyper-Text Markup Language (“HTML'). HTML provides 
a standard set of tags that define how a Web page is to be 
displayed. When a user indicates to the browser to display a 
Web page, the browser Sends a request to the Server com 
puter System to transfer to the client computer System a 
HTML document that defines the Web page. When the 
requested HTML document is received by the client com 
puter System, the browser displays the Web page as defined 
by the HTML document. The HTML document contains 
various tags that control the displaying of text, graphics, 
controls and other features. The HTML document may also 
contain URLs of other Web pages available on that server 
computer System or other Server computer Systems. Web 
pages may also be defined using other markup languages, 
including chTML, XML, and XHTML. 

0011 Every day, more and more information is made 
available via the Internet. The challenge posed to users is 
how to efficiently locate, access and use information and 
applications that are relevant to them from amongst the huge 
quantities of materials that are available in a variety of 
different formats. For example, a user may wish to collect 
information from three different sources. Each of these 
Sources may potentially maintain information in a different 
format. For instance, one Source may be a database, a Second 
may be a spreadsheet, and a third may be a Web page. 

0012 One mechanism for providing access to personal 
ized information is a "portal'. Corporate portals or enter 
prise information portals (EIPS) have many uses and advan 
tages, but the most common overarching task of any portal 
is to provide users with efficient access to personalized 
information and applications. For an internal network, this 
can mean employee information Such as retirement account 
balances and vacation requests. It may also include Sales 
force automation and enterprise resource planning (ERP) 
applications. Externally, portals can collect and make infor 
mation available to third parties Such as business partners 
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and customers. Portals can be used to Simplify customer 
Support, drive e-business, and/or accelerate content distri 
bution. 

0013 A basic portal assembles static information in a 
Single browser page for employee or customer use. Typi 
cally, Static content is retrieved and placed into a giant 
repository which maintains all of the information used in the 
portal. The information is then reformatted and published to 
users of the portal. However managing a huge repository of 
content presents a number of difficulties to the organization 
operating the portal. One problem is that Some types of 
information must be constantly updated. For example, Stock 
prices or weather reports change regularly and frequently. 
Another problem is operating the portal and managing the 
asSociated data typically requires a skilled technical team. 
0.014) To make portals more effective, organizations need 
to make their portals dynamic and flexible. A dynamic portal 
pulls updated information from company databases and 
other Sources available through the Internet. For example, 
when a user goes to her home page, she wants to see the most 
recent headlines-not yesterday's news. A flexible portal is 
able to update information even if its content or location 
changes. In addition, organizations using portals try to make 
them sufficiently flexible so that they can be utilized to 
deliver information to new devices and new audiences in 
new formats. 

0.015 There are a number of benefits that can be realized 
by ensuring that a portal is dynamic and flexible. Dynamic 
content guarantees the Site will remain fresh and relevant for 
employees and third parties (e.g., customers and business 
partners). Without updated content, audiences will likely go 
elsewhere for information, and a Significant investment in 
implementing the portal will be wasted. In addition, 
dynamic content makes the Site more useful, keeping users 
on top of actionable information that can help them perform 
various activities. 

0016 A basic portal assembles static information in a 
Single browser page for internal (e.g., employee) or external 
(e.g., customer) use. In order to provide increased relevance 
and flexibility what is needed is a solution that will auto 
matically identify and gather information from many differ 
ent Sources (e.g., databases, flat files, documents, Web 
pages, and the like). The Solution should combine this 
information to create portals that are dynamic and publish 
this information in real time. The Solution should also enable 
information that is collected to be forwarded to other portals 
which can also modify their contents in real time, take action 
based on the information, and process the information (e.g., 
on a server or inside the user's browser) before presenting 
the information to the user. In addition, the Solution should 
be easy to implement and should not require significant 
programming expertise or a huge repository for Storing 
information that is collected. The present invention provides 
a Solution for these and other needs. 

SUMMARY OF INVENTION 

0.017. An information messaging and collaboration sys 
tem is described. In one embodiment, for example, a method 
of the present invention is described for interactive content 
retrieval and display, the method comprises Steps of pro 
viding a plurality of portlets for retrieval of content for 
display in a user interface; mapping a message action to a 
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first portlet to create a messaging portlet for Sending a 
message in response to user interaction with the messaging 
portlet, creating a listener portlet by registering a Second 
portlet to receive messages from the messaging portlet; and 
in response to user interaction with the messaging portlet, 
retrieving particular content for display in the user interface 
based on the message received by the listener portlet from 
the messaging portlet. 

0018. In another embodiment, for example, a system of 
the present invention is described for interactive content 
retrieval and display, the System comprises: a user interface 
for display of content; an actioner module for display of 
content in the user interface and Sending a message based on 
user interaction with the actioner module; a registrar for 
receiving the message from the actioner module and routing 
the message to at least one listener module registered to 
receive the message, and at least one listener module reg 
istered for receiving the message from the registrar and 
retrieving content for display in the user interface based on 
the message Sent by the actioner module. 
0019. In yet another embodiment, for example, a method 
of the present invention is described for collaborative 
retrieval and display of information in a Web page, the 
method comprises Steps of providing a plurality of elements 
for retrieval and display of information in a Web page; 
creating a registrar for receiving a message and routing the 
message to at least one listening element registered to 
receive the message, associating a message action with a 
first element for Sending a message in response to user 
interaction with the first element; registering at least one 
listener element with the registrar for receiving a message 
Sent by the first element; and in response to user interaction 
with the first element, displaying particular information on 
the Web page based on the message received by the at least 
one listener element from the first element. 

BRIEF DESCRIPTION OF DRAWINGS 

0020 FIG. 1 is a very general block diagram of a 
computer System (e.g., an IBM-compatible system) in which 
Software-implemented processes of the present invention 
may be embodied. 
0021 FIG. 2 is a block diagram of a software system for 
controlling the operation of the computer System. 

0022 FIG. 3A is a bitmap screenshot illustrating an 
appointment portlet that is captured from a calendar appli 
cation. 

0023 FIG. 3B is a bitmap screenshot illustrating an 
example messaging portlet (mportlet) which is constructed 
in accordance with the methodology of the present invention 
based on the appointment portlet of FIG. 3A. 
0024 FIG. 3C is a bitmap screenshot illustrating a port 
let that inserts/retrieves data from a database capture object 
when the user selects the “submit query' button. 
0025 FIG. 3D is a bitmap screenshot illustrating an 
address mPortlet created based on mapping an action item to 
the portlet of FIG. 3C. 
0026 FIG. 3E is a bitmap screenshot illustrating a 
Sample map mPortlet which is generated as the result of a 
CGI post. 
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0.027 FIG. 3F is a bitmap screenshot illustrating inter 
actions between a calendar mPortlet, an address mPortlet, 
and a map mPortlet. 
0028 FIG. 4 illustrates an environment in which the 
System and methodology of the present invention may be 
implemented. 

0029 FIG. 5A is a block diagram of a Web page in a 
browser window illustrating the structure of a Web page 
including four portlets in Separate frames, and a masthead 
frame. 

0030 FIG. 5B is a block diagram illustrating the same 
browser window previously depicted at FIG. 5A augmented 
to illustrate the inclusion of messaging portlets. 
0.031 FIG. 6 is an example of a “click across' page 
containing the previously-described Symbol List, Address, 
and Map messaging portlets. 
0032 FIG. 7 is a high-level flowchart illustrating the 
methods of operation of the System of the present invention 
in dynamic collection and forwarding of information among 
messaging portlets enabling Such mPortlets to proceSS infor 
mation, modify their contents, and/or take action based on 
information received from another mPortlet. 

0.033 FIG. 8 is a diagram showing a “content container” 
divided into individual frames. 

DETAILED DESCRIPTION 

0034) Glossary 
0035. The following definitions are offered for purposes 
of illustration, not limitation, in order to assist with under 
Standing the discussion that follows. 
0.036 Bytecode: A virtual machine executes virtual 
machine low-level code instructions called bytecodes. Both 
the Sun Microsystems Java virtual machine and the 
Microsoft NET virtual machine provide a compiler to trans 
form the respective Source program (i.e., a java program or 
a C# program, respectively) into virtual machine bytecodes. 
0037 Document Object Model or DOM: The Document 
Object Model (DOM) is a platform- and language-neutral 
interface that allows programs and Scripts to dynamically 
access and update the content, Structure and Style of docu 
ments. The document can be further processed and the 
results of that processing can be incorporated back into the 
presented page. For further information regarding the Docu 
ment Object Model, see e.g., “Document Object Model 
(DOM) Activity Statement” available from the World Wide 
Web consortium (W3C), the disclosure of which is hereby 
incorporated by reference. A copy of this document is 
available via the Internet (e.g., currently at www.w3.org/ 
DOM). 
0038 CGI: CGI is an abbreviation of Common Gateway 
Interface, a specification for transferring information 
between a World Wide Web server and a CGI program. A 
CGI program is any program designed to accept and return 
data that conforms to the CGI specification. CGI programs 
are a common way for Web Servers to interact dynamically 
with users. Many HTML pages that contain forms, for 
example, use a CGI program to process the form's data once 
it is Submitted. Another increasingly common way to pro 
vide dynamic feedback to Web users is to include scripts or 
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programs that run on the user's machine rather than the Web 
Server. These programs may comprise Java applets, Java 
Scripts, or ActiveX controls. These technologies are known 
collectively as client-side solutions, while the use of CGI is 
a server-Side Solution because the processing occurs on the 
Web server. For further information regarding CGI see e.g., 
“CGI Specification, Version 1.1 available from the National 
Center for Supercomputing Applications (NCSA), the dis 
closure of which is hereby incorporated by reference. 

0039) cFITML: Short for compact HTML, cHTML is a 
Subset of HTML for Small information devices, such as 
Smartphones and PDAS. chTML is essentially a pared down 
version of regular HTML. Because small devices such as 
cellular phones have hardware restrictions Such as Small 
memory, low power CPUs, limited or no Storage capabili 
ties, Small mono-color display Screens, Single-character font 
and restricted input methods (the absence of a keyboard or 
a mouse), cHTML provides a simpler form of HTML for use 
with Such devices. 

0040) HTML: HTML stands for HyperTextMarkup Lan 
guage, the authoring language used to create documents on 
the World WideWeb. HTML defines the structure and layout 
of a Web document by using a variety of tags and attributes. 
For further description of HTML, see e.g., “HTML 4.01 
Specification', a World Wide Web consortium recommen 
dation dated Dec. 24, 1999, the disclosure of which is hereby 
incorporated by reference. A copy of this Specification is 
available via the Internet (e.g., currently at www.w3.org/ 
TR/REC-html40). 
0041) HTTP: HTTP is the acronym for HyperText Trans 
fer Protocol, which is the underlying communication pro 
tocol used by the World Wide Web on the Internet. HTTP 
defines how messages are formatted and transmitted, and 
what actions Web servers and browsers should take in 
response to various commands. For example, when a user 
enters a URL in his or her browser, this actually sends an 
HTTP command to the Web server directing it to fetch and 
transmit the requested Web page. Further description of 
HTTP is available in “RFC 2616: Hypertext Transfer Pro 
tocol-HTTP/1.1,” the disclosure of which is hereby incor 
porated by reference. RFC 2616 is available from the World 
Wide Web Consortium (W3C), and is available via the 
Internet (e.g., currently at www.w3.org/Protocols/). Addi 
tional description of HTTP is available in the technical and 
trade literature, see e.g., Stallings, W., “The Backbone of the 
Web,” BYTE, October 1996, the disclosure of which is 
hereby incorporated by reference. 

0042 Java: Java is a general purpose programming lan 
guage developed by Sun MicroSystems. Java is an object 
oriented language Similar to C++, but simplified to eliminate 
language features that cause common programming errors. 
Java Source code files (files with a java extension) are 
compiled into a format called bytecode (files with a class 
extension), which can then be executed by a Java interpreter. 
Compiled Java code can run on most computers because 
Java interpreters and runtime environments, known as Java 
Virtual machines (VMS), exist for most operating Systems, 
including UNIX, the Macintosh OS, and Windows. Byte 
code can also be converted directly into machine language 
instructions by a just-in-time (JIT) compiler. Further 
description of the Java Language environment can be found 
in the technical, trade, and patent literature; see e.g., GOS 
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ling, J. et al., “The Java Language Environment: A White 
Paper,” Sun Microsystems Computer Company, October 
1995, the disclosure of which is hereby incorporated by 
reference. For additional information on the Java program 
ming language (e.g., version 2), See e.g., "Java 2 SDK, 
Standard Edition Documentation, version 1.4.2,' from Sun 
Microsystems, the disclosure of which is hereby incorpo 
rated by reference. A copy of this documentation is available 
via the Internet (e.g., currently at java. Sun.com/j2se/1.4.2/ 
docs/index.html). 
0043. JavaScript: JavaScript was designed by Netscape 
as an easy-to-use object-oriented Scripting language that 
Serves as an adjunct to the Java programming language. 
JavaScript is a Small, lightweight language that is designed 
to be embedded in other products and applications, Such as 
Web browsers. Inside a host environment, JavaScript can be 
connected to the objects of its environment to provide 
programmatic control over Such objects. JavaScript code can 
be added to standard HTML pages to create interactive 
documents and has found considerable use in the creation of 
interactive Web-based forms. Most modern browsers, 
including those from MicroSoft and Netscape, contain Java 
Script Support. For additional information on JavaScript, See 
e.g., “Core JavaScript Guide 1.5”, from Netscape, the dis 
closure of which is hereby incorporated by reference. A copy 
of this documentation is available via the Internet (e.g., 
currently at devedge.netscape.com). 

0044) Network: A network is a group of two or more 
Systems linked together. There are many types of computer 
networks, including local area networks (LANs), Virtual 
private networks (VPNs), metropolitan area networks 
(MANs), campus area networks (CANs), and wide area 
networks (WANs) including the Internet. As used herein, the 
term “network” refers broadly to any group of two or more 
computer Systems or devices that are linked together from 
time to time (or permanently). 
0.045 Portal: A portal provides an individualized or per 
Sonalized view of multiple resources (e.g., Web sites) and 
Services. A portal typically offers a single access point (e.g., 
browser page) providing access to a range of information 
and applications. A portal assembles information from a 
number of different Sources (e.g., Web Sites and applica 
tions) enabling a user to quickly receive information without 
having to navigate to a number of different Web sites. A 
portal also typically enables a user to obtain a personalized 
View of information and applications by organizing and 
grouping information and Services for presentation to users. 
A portal may be considered to be composed of one or more 
portlets as defined below. 
0.046 Portlet: A portlet is an object that is responsible for 
capturing and delivering information to a portal from a 
Specific Source. One or more individual portlets may then be 
organized on a Web page to create a portal for viewing by 
users using a browser. Information that may be captured by 
a portlet may include a Web page or portion of a Web page 
(e.g., collected from the World Wide Web), data retrieved 
from a database, flat files (e.g., spreadsheet data and docu 
ments), and/or information collected from custom interfaces 
to applications (e.g., information collected from an applica 
tion via a Common Gateway Interface). For further infor 
mation regarding portlets and portals, See e.g., "JSR168: 
Portlet Specification', the disclosure of which is hereby 
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incorporated by reference. A copy of this Specification is 
available via the Internet (e.g., currently at www.jcp.org). 
0047) TCP. TCP stands for Transmission Control Proto 
col. TCP is one of the main protocols in TCP/IP networks. 
Whereas the IP protocol deals only with packets, TCP 
enables two hosts to establish a connection and exchange 
Streams of data. TCP guarantees delivery of data and also 
guarantees that packets will be delivered in the same order 
in which they were sent. For an introduction to TCP, see e.g., 
“RFC 793: Transmission Control Program DARPA Internet 
Program Protocol Specification', the disclosure of which is 
hereby incorporated by reference. A copy of RFC 793 is 
available via the Internet (e.g., currently at www.ietf.org/ 
rfc/rfc793.txt). 
0.048 TCP/IP: TCP/IP stands for Transmission Control 
Protocol/Internet Protocol, the Suite of communications pro 
tocols used to connect hosts on the Internet. TCP/IP uses 
several protocols, the two main ones being TCP and IP. 
TCP/IP is built into the UNIX operating system and is used 
by the Internet, making it the de facto Standard for trans 
mitting data over networks. For an introduction to TCP/IP, 
see e.g., “RFC 1180: A TCP/IP Tutorial”, the disclosure of 
which is hereby incorporated by reference. A copy of RFC 
1180 is available via the Internet (e.g., currently at www.i- 
etforg/rfc/rfc1180.txt). 
0049 URL: URL is an abbreviation of Uniform Resource 
Locator, the global address of documents and other 
resources on the World Wide Web. The first part of the 
address indicates what protocol to use, and the Second part 
specifies the IP address or the domain name where the 
resource is located. 

0050 XHTML: Short for Extensible Hypertext Markup 
Language, a hybrid between HTML and XML, XHTML is 
a family of current and future document types and modules 
that reproduce, Subset, and extend HTML 4. XHTML family 
document types are XML based, and ultimately are designed 
to work in conjunction with XML-based user agents. 
0051 XML: Short for Extensible Markup Language, a 
specification developed by the W3C. XML is a pared-down 
version of SGML, designed especially for Web documents. 
It allows designers to create their own customized tags, 
enabling the definition, transmission, validation, and inter 
pretation of data between applications and between organi 
Zations. For further description of XML, See, e.g., Extensible 
Markup Language (XML) 1.0 specification which is avail 
able from the World Wide Web Consortium (www.w3.org), 
the disclosure of which is hereby incorporated by reference. 
The specification is also available on the Internet (e.g., 
currently at www.w3.org/TR/REC-xml). 

0052 
0053 Referring to the figures, exemplary embodiments 
of the invention will now be described. The following 
description will focus on the presently preferred embodi 
ment of the present invention, which is implemented in 
desktop and/or server Software (e.g., driver, application, or 
the like) operating in an Internet-connected environment 
running under an operating System, Such as the MicroSoft 
Windows operating System. The present invention, however, 
is not limited to any one particular application or any 
particular environment. Instead, those skilled in the art will 
find that the System and methods of the present invention 

Introduction 
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may be advantageously embodied on a variety of different 
platforms, including Macintosh, Linux, Solaris, UNIX, 
FreeBSD, and the like. Therefore, the description of the 
exemplary embodiments that follows is for purposes of 
illustration and not limitation. The exemplary embodiments 
are primarily described with reference to block diagrams or 
flowcharts. AS to the flowcharts, each block within the 
flowcharts represents both a method step and an apparatus 
element for performing the method Step. Depending upon 
the implementation, the corresponding apparatus element 
may be configured in hardware, Software, firmware or 
combinations thereof. 

0.054 Computer-Based Implementation 
0055 Basic System Hardware (e.g., for Desktop and 
Server Computers) 
0056. The present invention may be implemented on a 
conventional or general-purpose computer System, Such as 
an IBM-compatible personal computer (PC), a laptop com 
puter, a notebook computer, a handheld or pocket computer, 
and/or a server computer. FIG. 1 is a very general block 
diagram of a computer System (e.g., an IBM-compatible 
System) in which Software-implemented processes of the 
present invention may be embodied. As shown, system 100 
comprises a central processing unit(s) (CPU) or processor(s) 
101 coupled to a random-access memory (RAM) 102, a 
read-only memory (ROM) 103, a keyboard 106, a printer 
107, a pointing device 108, a display or video adapter 104 
connected to a display device 105, a removable (mass) 
storage device 115 (e.g., floppy disk, CD-ROM, CD-R, 
CD-RW, DVD, or the like), a fixed (mass) storage device 
116 (e.g., hard disk), a communication (COMM) port(s) or 
interface(s) 110, a modem 112, and a network interface card 
(NIC) or controller 111 (e.g., Ethernet). Although not shown 
Separately, a real time System clock is included with the 
system 100, in a conventional manner. 
0057 CPU 101 comprises a processor of the Intel Pen 
tium family of microprocessors. However, any other Suitable 
processor may be utilized for implementing the present 
invention. The CPU 101 communicates with other compo 
nents of the System via a bi-directional System bus (includ 
ing any necessary input/output (I/O) controller circuitry and 
other “glue” logic). The bus, which includes address lines 
for addressing System memory, provides data transfer 
between and among the various components. Description of 
Pentium-class microprocessors and their instruction Set, buS 
architecture, and control lines is available from Intel Cor 
poration of Santa Clara, Calif. Random-access memory 102 
serves as the working memory for the CPU 101. In a typical 
configuration, RAM of Sixty-four megabytes or more is 
employed. More or less memory may be used without 
departing from the Scope of the present invention. The 
read-only memory (ROM) 103 contains the basic input/ 
output system code (BIOS)-a set of low-level routines in 
the ROM that application programs and the operating Sys 
tems can use to interact with the hardware, including reading 
characters from the keyboard, outputting characters to print 
ers, and So forth. 
0.058 Mass storage devices 115, 116 provide persistent 
Storage on fixed and removable media, Such as magnetic, 
optical or magnetic-optical Storage Systems, flash memory, 
or any other available mass Storage technology. The mass 
Storage may be shared on a network, or it may be a dedicated 
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mass storage. As shown in FIG. 1, fixed storage 116 stores 
a body of program and data for directing operation of the 
computer System, including an operating System, user appli 
cation programs, driver and other Support files, as well as 
other data files of all sorts. Typically, the fixed storage 116 
Serves as the main hard disk for the System. 
0059. In basic operation, program logic (including that 
which implements methodology of the present invention 
described below) is loaded from the removable storage 115 
or fixed storage 116 into the main (RAM) memory 102, for 
execution by the CPU 101. During operation of the program 
logic, the System 100 accepts user input from a keyboard 
106 and pointing device 108, as well as speech-based input 
from a voice recognition System (not shown). The keyboard 
106 permits Selection of application programs, entry of 
keyboard-based input or data, and Selection and manipula 
tion of individual data objects displayed on the Screen or 
display device 105. Likewise, the pointing device 108, such 
as a mouse, track ball, pen device, or the like, permits 
Selection and manipulation of objects on the display device. 
In this manner, these input devices Support manual user 
input for any process running on the System. 
0060. The computer system 100 displays text and/or 
graphic images and other data on the display device 105. The 
video adapter 104, which is interposed between the display 
105 and the system's bus, drives the display device 105. The 
video adapter 104, which includes video memory accessible 
to the CPU 101, provides circuitry that converts pixel data 
Stored in the Video memory to a raster Signal Suitable for use 
by a cathode ray tube (CRT) raster or liquid crystal display 
(LCD) monitor. Ahard copy of the displayed information, or 
other information within the system 100, may be obtained 
from the printer 107, or other output device. Printer 107 may 
include, for instance, an HP Laserjet printer (available from 
Hewlett Packard of Palo Alto, Calif.), for creating hard copy 
images of output of the System. 
0061 The system itself communicates with other devices 
(e.g., other computers) via the network interface card (NIC) 
111 connected to a network (e.g., Ethernet network, Blue 
tooth wireless network, or the like), and/or modem 112 (e.g., 
56K baud, ISDN, DSL, or cable modem), examples of 
which are available from 3Com of Santa Clara, Calif. The 
System 100 may also communicate with local occasionally 
connected devices (e.g., Serial cable-linked devices) via the 
communication (COMM) interface 110, which may include 
a RS-232 serial port, a Universal Serial Bus (USB) interface, 
or the like. Devices that will be commonly connected locally 
to the interface 110 include laptop computers, handheld 
organizers, digital cameras, and the like. 
0062 IBM-compatible personal computers, laptop com 
puters, notebook computers, handheld computers, and Server 
computers are available from a variety of Vendors. Repre 
sentative vendors include Dell Computers of Round Rock, 
Tex., Hewlett-Packard of Palo Alto, Calif., and IBM of 
Armonk, N.Y. Other suitable computers include Apple 
compatible computers (e.g., Macintosh), which are available 
from Apple Computer of Cupertino, Calif., and Sun Solaris 
workstations, which are available from Sun Microsystems of 
Mountain View, Calif. 
0063 Basic System Software 
0064 FIG. 2 is a block diagram of a software system for 
controlling the operation of the computer system 100. As 
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shown, a computer Software system 200 is provided for 
directing the operation of the computer system 100. Soft 
ware system 200, which is stored in system memory (RAM) 
102 and on fixed storage (e.g., hard disk) 116, includes a 
kernel or operating system (OS) 210. The OS 210 manages 
low-level aspects of computer operation, including manag 
ing execution of processes, memory allocation, file input and 
output (I/O), and device I/O. One or more application 
programs, Such as client application Software or “pro 
grams”201 (e.g., 201a, 201b, 201c, 201d) may be “loaded” 
(i.e., transferred from fixed storage 116 into memory 102) 
for execution by the system 100. The applications or other 
Software intended for use on the computer system 100 may 
also be Stored as a Set of downloadable computer-executable 
instructions, for example, for downloading and installation 
from an Internet location (e.g., Web Server). 
0065 Software system 200 includes a graphical user 
interface (GUI) 215, for receiving user commands and data 
in a graphical (e.g., "point-and-click”) fashion. These inputs, 
in turn, may be acted upon by the system 100 in accordance 
with instructions from operating System 210, and/or client 
application module(s) 201. The GUI 215 also serves to 
display the results of operation from the OS 210 and 
application(s) 201, whereupon the user may Supply addi 
tional inputs or terminate the session. Typically, the OS 210 
operates in conjunction with device drivers 220 (e.g., “Win 
sock” driver Windows implementation of a TCP/IP stack) 
and the system BIOS microcode 230 (i.e., ROM-based 
microcode), particularly when interfacing with peripheral 
devices. OS 210 can be provided by a conventional operat 
ing system, such as Microsoft Windows 9x, Microsoft 
Windows NT, Microsoft Windows 2000, or Microsoft Win 
dows XP, all available from Microsoft Corporation of Red 
mond, Wash. Alternatively, OS 210 can also be an alterna 
tive operating System, Such as the previously mentioned 
operating Systems. 

0.066 The above-described computer hardware and soft 
ware are presented for purposes of illustrating the basic 
underlying desktop and Server computer components that 
may be employed for implementing the present invention. 
For purposes of discussion, the following description will 
present examples in which it will be assumed that there 
exists a “server” (e.g., Web server) that communicates with 
one or more “clients” (e.g., desktop computers, laptop 
computers, notebook computers, handheld computers, 
“Smart phones', personal digital assistants (PDAS), and/or 
other computing devices). The following discussion also 
uses examples of Web pages implemented using HTML; 
however, the present invention may also be used in con 
junction with Web pages written in various other markup 
languages, including, but not limited to, cHTML, XML, and 
XHTML. The present invention, however, is not limited to 
any particular environment or device configuration. In par 
ticular, a client/server distinction is not necessary to the 
invention, but is used to provide a framework for discussion. 
Instead, the present invention may be implemented in any 
type of System architecture or processing environment 
capable of Supporting the methodologies of the present 
invention presented in detail below. 

0067. Overview 
0068 A basic portal assembles static information in a 
Single browser page (e.g., for use by employees or customers 
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of an organization). To make portals more effective, orga 
nizations need to make their portals dynamic and flexible So 
that they are capable of collecting information from a variety 
of Sources and updating the information even if its content 
or location changes from time to time. Dynamic content 
ensures that the Site using the portal will remain fresh and 
relevant for employees and customers. Without updated 
content, audiences will go elsewhere for information, and 
the investment in the portal may be wasted. In addition, 
dynamic content makes the Site more useful, keeping users 
on top of actionable information. 
0069. In discussing the use of dynamic content, one may 
think of a portal as comprised of individual "portlets, each 
of which in responsible for capturing and delivering infor 
mation to the portal (e.g., a Web page) from a specific 
Source. Examples of portlets include: 
0070 Static & dynamic HTML-a Web page or portion 
of a Web page collected from the World Wide Web. 
0071 Database content-data retrieved from a database. 
0072 Flat File-spreadsheet data and documents (e.g., 
Adobe PDF files). 
0073 Custom Interfaces to Legacy Web Applications 
information collected from any accessible API (e.g., a Com 
mon Gateway Interface). 
0074 Individual portlets may then be laid out on a Web 
page to create a portal. Thus, the task of building and 
maintaining a portal is, in many ways, essentially the task of 
building and maintaining individual portlets and coordinat 
ing their display. 

0075. The present invention introduces the concept of a 
“messaging portlet” or “mPortlet” for collecting and com 
bining information from a number of different Sources in a 
manner which provides real-time, interactive (i.e., user 
driven) content aggregation. A “messaging portlet” or 
“mPortlet” can be defined as a portlet that participates in 
Sharing information between itself and other messaging 
portlets (mPortlets). Distinct and independent portlets have 
no knowledge of each other, their parameter requirements, 
and their Subsequent actions. Messaging portlets are 
designed to be “autonomous” from other messaging portlets, 
from the hosting application Server, and from the container 
in which they are enclosed. A messaging portlet can be 
Viewed as an object with well defined messages that are 
“broadcast” to other mPortlet (and mOontainer) objects that 
are "listening for Specific message content. Using well 
defined message definitions, the mPortlets are “reusable” 
objects that can participate intelligently in combination with 
other mPortlets to form more dynamic and flexible portals 
and to establish a new form of Web application. 

0076) Information from many different sources can be 
used to create a messaging portlet (mPortlet). A messaging 
portlet can also be combined with other mPortlets to create 
an integrated Web based application. In addition, a “mes 
Saging container' or “mcontainer' can be built based on 
Several mPortlets. The use of messaging portlets created in 
accordance with the present invention provides a new type 
of Web application or service that can provide users with a 
powerful mechanism for developing new busineSS proceSS 
and analysis techniques. One advantage of this architecture 
is that a messaging container including Several mPortlets can 
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be deployed on any “common Web server, and be viewed 
from any common browser. No operating System or browser 
Specific code is required for implementation of these mCon 
tainers. Messaging containers can also be used within any 
existing content management System. These features make it 
easy for users to adopt, deploy, and utilize this technology. 

0077. It should be noted that there are a number of other 
widely used terms that are generally related to (but should be 
distinguished from) the messaging portlet concept. The 
terms “cooperative portlets” or “collaborative portlets” have 
been used to describe related (but different) concepts. The 
use of the term “collaborative portlets, in particular, has 
been associated with the ability to include user or group 
collaboration-type functions in a portal. This definition is 
Somewhat confusing Since it crosses the definition of a 
portlet that includes user or group collaborative functions 
with a portlet that can “communicate” with other portlets. 
The definition and implementation of the messaging portlets 
(mPortlets) of the present invention as described in this 
document is not limited to portlets that provide user or group 
collaboration-type functions, but rather extends as well to 
other types of portlets providing other functions. 
0078. The present invention combines the use of mes 
Saging portlets with an innovative user interface that makes 
the Solution easy to implement and use. A user without 
extensive technical skills or training can use the Solution for 
identifying, extracting, and retrieving information in a num 
ber of situations that previously required complex develop 
ment tasks. The System and methodology of the present 
invention for information messaging and collaboration will 
now be described in more detail. 

Example of Operations 

0079 Creation of Messaging Portlets 
0080 FIG. 3A illustrates a standard appointment portlet 
310 that is captured from a calendar application. AS Shown, 
FIG. 3A shows five appointments 311, 312, 313, 314, and 
315 (each identified by a bullet point and a company name) 
on Jul. 27, 2001. Each appointment is a HTML anchor. In the 
example illustrated at FIG. 3A, the user may wish to click 
on any of the five appointment anchors 311-315 (i.e., com 
pany names) in order to drill down into details about the 
given appointment. 

0.081 FIG. 3B illustrates an example messaging portlet 
(mportlet) 320 which is constructed in accordance with the 
methodology of the present invention based on the appoint 
ment portlet of FIG. 3A. As shown, five action icons 321, 
322, 323, 324, and 325 have been added to the standard 
appointment portlet, with one icon added after each of the 
five appointment anchors 311-315 (company names). 
0082 The process of creating a calendar messaging port 
let (e.g., mPortlet 320) from the standard portlet of FIG. 3A 
includes performing a "mapping operation in which the 
user can Select the type of content they wish to map to a 
message. "Mapping” is the process of matching a user 
assigned label to anchors, input forms, CGI parameters and 
other “information landmarks' such as SQL database que 
ries and EXcel Spreadsheet objects. Using "feature extrac 
tion' methodology of the present invention, a Signature or 
“Web fingerprint” of each item of information (or “infor 
mation atom”) in the portlet is created. The user can then 
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"map' portlet contents to actions. In the example illustrated 
at FIG. 3B, the user may wish to click on any of the five 
appointment anchorS 311-315 (i.e., company names) and 
still have the calendar mPortlet 320 operate in the same 
manner as with the static portlet 310 of FIG. 3A (e.g., to 
provide further detail about each of the appointments). 
0083. As the appointment anchors are mapped, “action 
icons'321-325 are added after each of the five appointment 
anchors 311-315 as shown at FIG.3B. When selected (e.g., 
clicked on) these action icons, may, for example, broadcast 
a message containing the visible text of the anchor which is 
then displayed to the user. It should be noted that the action 
icon is only one example of a mechanism that can be used 
to initiate action. Various different icons or other methods 
may be used to enable a user to initiate actions from a given 
messaging portlet or container. Also, different types of 
action icons can be used within a messaging portlet. For 
example, one can have a message with a name “Company 
Name” with an icon of a building. If the messaging portlet 
also includes anchors that are Stock Symbols, they could be 
assigned a different action icon. In the currently preferred 
embodiment, the mPortlet objects that share the same fea 
ture extraction tag generally have the same action icon (i.e., 
an icon with a similar appearance) and the same message 
name (i.e., the message name must be unique to the mport 
let). Every different “feature tag” on a Web page can be 
mapped to Send a different message. The message can be an 
identifier, the anchor's visible text, the anchor's original 
HREF (an attribute indicating the URL to be loaded when a 
hyperlinked object is activated), or any other information 
contained in the anchor tag. 
0084. Mapping is performed in a similar manner to that 
used for HTML forms. FIG. 3C illustrates a simple portlet 
330 that inserts/retrieves data from a database capture object 
when the user selects the “submit query' button 331. FIG. 
3D illustrates an address mPortlet 340 created based on 
mapping an action item to the simple portlet 330 of FIG.3C. 
When the form is mapped, the designer can replace the 
POST attribute of the form (data capture object) with a 
JavaScript broadcast message. As shown at FIG. 3D, in this 
example an “action icon'343 is added next to the “submit 
query' button 341. If the user clicks on the “submit query' 
button 341, the form will operate exactly as it would if no 
“interactive' objects (i.e., action icons) were added to it. 
However, clicking on the action icon 343 causes the contents 
to be broadcast to other mPortlets (not shown at FIG. 3D) 
listening to receive the information. In the currently pre 
ferred embodiment, these other “mPortlet” listeners will not 
receive messages if the user clicks on the “Submit query' 
button 341. 

0085. In a situation in which a given messaging portlet 
captures the result of a Common Gateway Interface (CGI) 
post, the actual CGI parameters can be replaced with infor 
mation received from other mPortlets. For example, FIG. 
3E illustrates a sample map mPortlet 350 which is generated 
as the result of a CGI post. When the mPortlet 350 shown at 
FIG. 3E is built it is configured to “listen” for messages 
containing parameters it needs to complete the CGI param 
eter list. In this example the mPortlet 350 does not have any 
associated “action icons'. Instead, the mPortlet 350 shown 
at FIG. 3E is a pure “listener” that waits for messages from 
other mPortlets (e.g., mPortlet 340) before posting the 
parameters to the host MapQuest application. For instance, 
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address information Sent by another mPortlet may cause 
mPortlet 350 to display a map that depicts the location of the 
given address. 

0.086 FIG.3F illustrates interactions between the calen 
dar mPortlet 320, the address mPortlet 340, and the map 
mPortlet 350. The interactive nature of these three messag 
ing portlets enables a user to check his calendar for a given 
day in calendar mPortlet 320. The user may then click on the 
“anchor of a given appointment (e.g., appointment anchor 
311) to drill down into the information or click on the 
“action icon'321 associated with this appointment to send 
the information to the address mPortlet 340. If the user elects 
to click on the action icon 312 next to the appointment 
anchor 311, a message is sent to the associated address 
mPortlet 340. The address mPortlet 340 uses the name of the 
company (IBM in this example) received from the calendar 
mPortlet 320 to query a database server and fill in the form 
to display the address of the company. 

0087. The user can then send the forms information to 
the host using the Submit Query button 341 or select the 
action icon 343 to send the information to the map mPortlet 
350 which is waiting for the information necessary to 
complete a CGI POST to a MapQuest host application. The 
address information sent to the map mPortlet 350 causes a 
map centered on the company address to be displayed to the 
user in a browser interface. 

0088 Methods of Interacting with Messaging Portlet 

0089. In the currently preferred embodiment, there are 
Several different ways a user can interact with portlets and 
messaging portlets (mPortlets), including the following: 

0090 Click-Thru: Click-Thru refers to the act of refresh 
ing the same portlet with the action of a link or a HTML 
form in that portlet. This is commonly used in a portlet 
containing Java Server Page (JSP) elements. Portlets con 
taining JSP elements generally contain actions that change 
the display dependent on user data entry. This is also 
Sometimes referred to as “Inline click-thru'. 

0.091 Click-Out: Click-Out refers to the action of open 
ing a new browser window that contains the action of a link 
or a HTML form in the original portlet. This is commonly 
used by portlets containing Web elements to provide for the 
whole page of the link's action to be displayed in a new 
browser window. 

0092 Click-Across: Click-Across is a new term intro 
duced by the implementation of messaging portlets (mPort 
lets) referring to the act of refreshing a related portlets or 
mPortlet's window content based on the original mPortlets 
action or contents. This is an important feature of a mes 
Saging portlet and may be used in conjunction with mPort 
lets containing all types of elements (e.g., Java server pages, 
Web, HTML, Java, XML, XHTML, cHTML, Web services, 
etc.). 
0093. In the example shown at FIG. 3F, the calendar 
mPortlet 320, the address mPortlet 340, and the map mPort 
let 350 may send messages to each other and to the server. 
This example illustrates how three messaging portlets can 
work together to form a very Simple Web application made 
from components pulled from different Sources and tech 
nologies. Messaging portlets can also be bundled together 
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into a group that can be combined as building blocks with 
other Web applications to produce more powerful and com 
pleX applications. 
0094 Building Web Applications. Using mPortlets and 
mContainers 

0.095 The basic building blocks for powerful Web appli 
cations that use the messaging portlets of the present inven 
tion as the Smallest element are referred to herein as “mes 
Saging containers' or “mcontainers'. AS previously 
described, a “messaging container” or “mcontainer' is an 
object that contains one or more messaging portlets (mPort 
lets). The messaging containers (mContainers) can be used 
in Several different ways. Messaging containers can be 
executed on a Server to combine Several processes to pro 
duce a portlet view that will be displayed on the client. 
Messaging containers can also be used to communicate with 
other mContainers in the same manner that mPortlets com 
municate with each other. In addition, mContainers can be 
used within other content management Systems to provide 
mPortlet functionality in systems designed for static HTML 
portlets. Off-Screen mContainers can be scheduled (e.g., 
using an "agent” or manager component) to collect content 
and cache the new mPortlet in the Web application’s “ready 
cache” for quick rendering. A messaging container located 
on a Server can be called from a messaging portlet So that 
aggregation of data is performed on the Server and the 
aggregated results returned to the requesting mPortlet. In 
addition, a Web application can be built using Several 
mContainers, each Sending messages to other mContainers. 
Significantly, complex programming is not required in order 
to use mPortlets and mOontainers to build powerful Web 
applications. 
0096 Popular Web applications place an emphasis on 
“Web transactions' in which a page request is received and 
a page is returned from a database definition or a HTML 
Static file. Real-time content collection, aggregation, and 
especially “interactive' Web applications require a Web 
application architecture that has all of the advantages of a 
content management System (CMS) for delivering the 
mContainer definition, but is Scalable enough to handle 
CPU-intensive requests, Such as a request to find a single 
object within a page of objects. The mPortlets and mOon 
tainers of the present invention are very Scalable as all of the 
message maps are downloaded to the client with each 
mPortlet So that all messaging can be handled by the client. 
An environment in which the System of the present inven 
tion may be preferably implemented will now be described. 
0097) System Components 

0.098 FIG. 4 illustrates an environment 400 in which the 
System and methodology of the present invention may be 
implemented. As shown at FIG. 4, environment 400 
includes one or more content appliance server(s) 410, a Web 
application 420 running on a Web server 430, and a client 
450 connected to the Web application 420 on the Web server 
430 via the Internet 440. As also shown, a messaging 
container (mContainer) 460 including three messaging port 
lets (mPortlets) 461, 462, and 463 is in operation on the 
client 450. Although a single client is shown at FIG. 4 for 
illustration, a typical environment will include a plurality of 
clients 450 connected to the Web application 420. Each of 
these components and their operations are described below 
in more detail. 
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0099] The content appliance server(s) 410 identify, cap 
ture, and retrieve items of content. In the currently preferred 
embodiment, Specialized content appliance Servers are 
employed which are built from a tuned Linux kernel and 
configured to efficiently perform the task of retrieving 
content (e.g., from the World Wide Web). Further descrip 
tion of a System providing methods for dynamic capture and 
retrieval of content is provided in commonly-owned, 
copending U.S. patent application Ser. No. 09/780,993 titled 
“System and Method for Dynamic Content Retrieval', the 
disclosure of which is hereby incorporated by reference. AS 
capture requests increase with the number of users, addi 
tional content appliance Servers 410 can are added to the 
cluster shown at FIG. 4. Load balancing software or hard 
ware, Such as the Cisco Load Director, can be used for load 
balancing of content appliance Servers in the cluster. 
0100. The Web application 420 is an Internet-enabled 
application that is operating on a Web server 430. The Web 
application 420 includes one or more messaging portlets 
and/or messaging containers created in accordance with the 
methodology of the present invention. Typically, a user (e.g., 
a developer, content manager, or other "knowledge worker') 
creates one or more mPortlets using the System and meth 
odology of the present invention. For example, the user may 
create the three mPortlets 461, 462, 463 shown at FIG. 4. A 
messaging container is then typically created as a container 
for the mPortlets. In this example, the mGontainer 460 is 
created and the mPortlets 461, 462, 463 are included in the 
mContainer 460. The mGontainer 460 is then published 
through the Web application 420 (e.g., a PlumTree Web 
application or BEA Personalization Server application). The 
mContainer 460 being displayed within the Web application 
420 does not require any change to the hosting Server's 
implementation. Messaging within the mGontainer is 
handled by the browser on the client device 450, and 
refreshing of content is handled by requests from each 
mPortlet (i.e., mPortlets 461, 462, 463) to the content 
appliance server(s) 410. 
0101 AS shown at FIG. 4, the client 450 accesses and 
loads the mGontainer 460 that has been published by the 
Web application 420 on the Web server 430. On the client 
450, each of the mPortlets (i.e., mPortlets 461, 462, 463) in 
the mGontainer 460 refreshes itself by making a request to 
the content appliance server(s) 410 as shown at FIG. 4. In 
response to a user of the client device 450 entering data, or 
clicking on (i.e., Selecting) different action icons, a message 
may be sent to other mPortlets. Each of the mPortlets also 
refreshes itself by making a request to the content appliance 
server(s) 410. 
0102) The mGontainer(s) 460 and mPortlets 461, 462, 
463 can be exported and run within a number of different 
content management Systems (e.g., BEA and PlumTree 
content management Systems) by appearing to be a standard 
HTML portlet or object. In addition, a messaging container 
(e.g., mContainer 460 as shown at FIG. 4) can look like a 
standard HTML portlet while still providing a messaging 
environment for its enclosed mPortlets (e.g., mPortlets 461, 
462, 463). Each of the mPortlets is an autonomous object 
designed to be reusable. A messaging portlet is autonomous 
in that it does not know who is sending or receiving any 
message, it only knows about itself, not its neighbors or its 
parents. Inter-portlet messaging is handled by the browser 
without requiring Web application host interaction. 
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0103 Messaging containers (mContainers) can commu 
nicate with other mContainers to produce complex but 
Scalable Web applications drawing content in real-time from 
the Web, databases, flat files, and legacy Web applications. 
These mContainers can run on a client browser or be 
Scheduled to run on the Server by "agent components. Also, 
mContainers can Start on a client device, with messages Sent 
to an “offscreen' moontainer that will produce new content 
and Send this new content directly to the user's browser on 
the client device. Offscreen mContainers can also be Sched 
uled by an "agent” (or manager) to collect content and cache 
the new mPortlet in a“ready cache” of a Web application for 
quick rendering as previously described. 
0104 Implementation of Messaging Portlets 
0105 Browser Frame Organization 
0106. In the currently preferred embodiment of the 
present invention, portlets on a page are organized and 
implemented as separate HTML inline frames to facilitate 
independent loading. Each HTML inline frame operates as 
a separate portlet. 
0107 One of the options for representing a portlet is to 
represent the portlet as a HTML inline frame, using the 
HTML IFRAME tag. An inline frame (floating frame) is a 
construct which embeds a document into a HTML document 
so that embedded data is displayed inside a sub-window of 
the browser's window. This does not mean full inclusion; the 
two documents are independent, and both them are treated 
as complete documents, instead of treating one as part of the 
other. Most, but not all, browsers support this inline frame 
HTML tag. (Note that the IFRAME tag is described in the 
HTML 4.0 reference, but is not defined as a strict tag.) Using 
inline frames to represent portlets is useful since all the 
frames are accessible from the browser's Document Object 
Model (DOM). This allows JavaScript to be used to manipu 
late contents and actions of each and every inline frame in 
a browser window (Subject to Security constraints of the 
browser and the contents of the frame). 
0.108 Web pages that contain inline frames have a known 
hierarchy of frame organization. Each inline frame, or child 
frame, can reference its parent frame directly in its own 
JavaScript, using the parent object. Likewise, the parent 
frame's JavaScript can reference the contents of the Docu 
ment Object Model (DOM) within a child frame. FIG. 5A 
is a block diagram of a Web page in a browser window 
illustrating the Structure of a Web page including four 
portlets in separate frames 511, 512, 513, 514 and a mast 
head frame 517. Frames can be embedded within other 
frames to create additional levels of hierarchy. AS shown, a 
Subframe 519 is embedded in frame 514. However, refer 
ences to each frame’s “parent’ object in turn will eventually 
give a reference to the outermost browser window, the top 
level frame 510 as illustrated at FIG. 5A. 

0109 Listeners and Actioners 
0110 Messaging portlets have been designed so that 
there are no dependencies between individual mPortlets. 
When portlets are designated as messaging portlets they 
continue to operate in the Same manner as they would if they 
were not designated as messaging portlets. In object oriented 
programming parlance, messaging portlets must be 
decoupled from each other while continuing to provide 
inter-portlet communication. This is a powerful feature 
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because it allows mPortlets to be added to a page based on 
user choice and personalization rather than forcing the user 
to use a fixed set of tightly coupled portlets. 

0111. This decoupling of mPortlets is achieved by utiliz 
ing a central registration point for all mPortlets. In the 
currently preferred embodiment, the topmost browser win 
dow (as shown at FIG. 5A) is used as this central registra 
tion point as the topmost browser window is a part of the 
Web page that is guaranteed to be always available, popu 
lated and accessible. Also a distinction must now be made 
between the different functions in meSSaging portlets. When 
an mPortlet is expected to receive information that it is to 
then process, it is called a listener. When an mPortlet is 
expected to Send information to be processed by other 
mPortlets, it is called an actioner. Since listeners are the 
targets, they must register with a central controller, or 
registrar. The registrar is not a type of messaging portlet; 
rather, it is a central function that ties together messaging 
portlets. FIG. 5B illustrates the same browser window 
previously depicted at FIG. 5A augmented to illustrate the 
inclusion of messaging portlets. The items added to the 
browser window include a registrar 521, an actioner 531 and 
two listeners 534 and 536. As shown at FIG. 5B, the 
registrar is in the top-level window, while the actioner 531 
is in frame 511, the first listener 534 is in frame 512, and the 
Second listener 536 is in frame 513. 

0112) When the registrar 521 receives a notification from 
an actioner (e.g., actioner 531), it looks up the registered 
listeners (e.g., listeners 534, 536) and notifies each of them 
in turn. There is no necessity to register actioners with the 
registrar, Since an actioner is not the target for the action it 
provides. However, it may be possible that an actioner is 
also listener for other pieces of information. 
0113. It should be noted that the registrar 521 does not 
directly affect the contents of the target portlets. Instead, the 
registrar passes a notification into the listener frame of the 
target. This is an important consideration that is necessary to 
cleanly decouple portlets. The registrar's job is only to 
register and notify. The actioner is responsible for packaging 
up the notification data and passing the notification event to 
the registrar. It is the responsibility of the listener to register 
and then process the notification. 
0114. In the currently preferred embodiment, the binding 
of a notification event to a listener's registration is done 
using a String value. When a listener registers with the 
registrar, the listener identifies a String value. When an 
actioner notifies the registrar it uses a String value. The String 
value is used to check each registration. The String value 
provided by the actioner is compared to the value of regis 
tered listeners. If the value matches a registered listener, then 
that listener is notified. There may be multiple registrations 
for each frame; however, each registration is generally 
asSociated with a different registration String value. 
0115 JavaScript Functions 
0116. In the presently preferred embodiment, the imple 
mentation of the registrars, the actioners, and the listeners 
relies on the use of generalized JavaScript code. To keep the 
design as Simple and elegant as possible, the same Set of 
JavaScript functions are declared in the topmost window and 
also used for the registrar as well as for the actioners and 
listeners in the messaging portlets. The following discussion 
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assumes that the target of a notification is a HTML FORM 
text field. This is consistent with how the system of the 
currently preferred embodiment represents portlet param 
eters to the user. 

0117 The following are the public function declarations 
in the JavaScript of the currently preferred embodiment: 

0118 Register(targetframe, form, parameter, registeras): 
The “Register” function is used by a listener to register 
itself. The “targetframe” is used by the registrar when it 
needs to pass notifications to this frame. The “form” and 
“parameter" values identify a HTML FORM field that is the 
target for the data involved in the notification. The “regis 
teras' field is the unique String against which this registra 
tion is associated. 

0119), UnRegister(targetframe, form, parameter, regis 
teras): The “UnRegister” function is used by listeners to 
delete a previously made registration. This provides the 
opportunity for a frame to optionally turn on and off its 
ability to receive notifications from the registrar. 

0120 Notify(Srcframe, notifyas, value) and Notify 
All(Srcframe, notifyas, value): The “Notify” and “Notify 
All functions are used by actioners to initiate a notification 
event. The “srcframe' value is not used by the registrar, but 
included for completeness. The “notifyas’ value is used by 
the registrar to compare against the “registeredas’ values for 
each registered listener. The value is the data associated with 
the notification. The difference between the Notify and the 
Notify All functions is that the Notify function will pass the 
notification only to the first registered listener associated 
with the “notifyas’ value (i.e., the order of registrations is 
not guaranteed). The NotifyAll function passes the notifi 
cation to all registered listeners associated with the “notif 
yas’ function. 

0121 NotifyThis(form, parameter, value): The “Noti 
fyThis” function is used by the registrar when a match is 
made between a notification and a listener. In the current 
implementation the target is assumed to be a HTML FORM 
field, that is a text field or a hidden field. 

0122) A local variable is used to differentiate between the 
registrar and the inner frames in the presently preferred 
embodiment. Although the Same variable is declared in 
multiple places within the JavaScript, the inner frame dec 
larations over-ride the topmost declaration for the Scope of 
that frame, thus ensuring calls in the frame are performed 
correctly. To ensure that frame hierarchy is always main 
tained (even for inner frames, and Sub-frames of inner 
frames, and So forth) the function is only executed when the 
local variable indicates it is the top-most frame. Otherwise, 
it passes the execution to the equivalent function of its 
parent(s). For example, the "Register function contains the 
following code Segment: 

1: if (lamTopFrameset) { 
parent. Register(targetframe, form,parameter,registeras 
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0123. Similarly, the “Notify All” function contains the 
following code segment (with similar code in the Notify 
function): 

1: if (lamTopFrame) { 
parent.Notify All(srcframe, notifyas,value); 

0.124. As illustrated in the above code segments, the 
frame hierarchy is maintained by only executing functions 
of a given frame when the local variable indicates it is the 
top-most frame. 

0125 JSP Reference Generators 
0.126 Once the JavaScript has been declared within a 
frame, the next step is to create the appropriate references 
and calls to automatically register the appropriate listeners 
and provide the “hot spots” for the actioner frame. It should 
be noted that this discussion uses as an example an imple 
mentation that is oriented towards custom JSP-type (Java 
Server page-type) frames that are not contained within a 
portal interface presentation. This is for the purposes of 
illustrating the design and operations of messaging portlets 
and should not be construed to indicate that present inven 
tion may only be used in this context. 
0127 AJSP Reference Generator is a fragment of Java 
Server page (JSP) code that takes input parameters and 
Subsequently generates the HTML code that calls the appro 
priate JavaScript functions as necessary. The currently pre 
ferred embodiment of the present invention includes JSP 
Reference generators for the following: 

0128 Actioner based on fixed source values (using Noti 
fyAll). 

0129. Actioner based on a value Sourced from a HTML 
FORM text or hidden field (using Notify All). 
0130 Listener based on a target value in a HTML FORM 
text or hidden field. 

0131 For example, the following illustrates a JSP code 
fragment which can be used to generate the appropriate 
HTML containing a link that is used to action a notification: 

1: <sp;include page="Click Across-Actioner-FixedValue.js 
p'> 
2: <jsp;param name="notifyas' value="Stock/> 
3: <jsp;param name="value' value="IEM/> 

0132) The above JSP code fragment for an actioner 
generates the following HTML code: 

1: <a href=" onClick="NotifyAll(thisFrame, Stock, IBM); 
return 

false: 
2: <img src="images/action icon.gif border=0></ad 
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0.133 Likewise for a listener, the following JSP code 
fragment is included in the target frame Source: 

1: <jsp;include page="Click Across-Listener-FormTextFiel 

2: <jsp;param name="form value="TargetForm'/> 
3: <jsp;param name="parameter value="ParamA/> 
4: <sp;param name="registeras' value="Stock'?s 

0134) The above JSP code fragment for a listener gener 
ates the following HTML code: 

1: <scripts 
2: Register(thisFrame, TargetForm, Param B, Location); 
3: </scripts 
4: <table> 
5: <trs 
6: <td (INPUT TYPE="radio” name="NotifyLocation” valu 
e="1 checked 
onClick="Register(thisFrame, TargetForm, ParamB, 
Loca 
tion);">On <INPUT TYPE="radio” name="NotifyLocation” 
value="O' onClick="UnRegister(thisFrame, TargetForm, P 
aram B. 
Location);">Off 

0.135 The currently preferred approach of providing JSP 
Reference Generators is one that allows JSP programmers to 
easily incorporate messaging portlet elements in their appli 
cations. Although there are only a few types of JSP Refer 
ence Generators they can be easily written to allow for a 
number of different types of actioner source values. To 
implement different types of listener targets it may be 
required to extend the JavaScript functions to allow for 
different types of HTML FORM-based registrations. For 
example, to assign a value to HTML FORM radio button 
requires a Small amount of additional code in the JavaScript 
functions. 

0.136 Example of Web Application Based on Messaging 
Portlets 

0.137 To illustrate the flexibility of the design and meth 
odology the present invention, the following discussion 
describes a small Web application that is based on the use of 
messaging portlets. In this example, the Web application is 
built using three messaging portlets that can cooperate based 
on the dynamic content they contain. These three portlets are 
as follows: 

0138 Symbol List Portlet: The Symbol List Portlet is an 
aggregated mPortlet built from a single XML element that 
makes a call to a URL (which happens to be a Java server 
page) that reads a database table for a list of company Stock 
symbols. The resulting XML is transformed into HTML 
using a XSL transformation based on a defined XSL tem 
plate. The XSL transformation forms a HTML table with a 
Separate row for each different company Stock Symbol. 
0139. Address Portlet: The Address Portlet is another 
aggregated mPortlet built from a single XML element. 
However the Address Portlet uses a Single parameter value 
in the URL to parameterize the company Stock Symbol that 
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is used to read the company's address from the same 
database. Another XSL transformation defined as an XML 
Template is used to display the address as a set of HTML 
FORM text entry fields. The address includes a Post Code 
(or zip code) field. 
0140 Map Portlet: The Map Portlet is an aggregated 
Portlet built from a single Web element. The Web element is 
a capture of the map sourced from a Post Code entry. Only 
the Map graphic and Some of the map controls have been 
captured from the original page. The Post Code has been 
registered as the required entry parameter for this Map 
Portlet. 

0141 Conceptually, each of these three portlets performs 
a discrete function. However, when defined as messaging 
portlets they can work together to relate the information that 
each is presenting with information presented by the other 
messaging portlets. For example, the Symbol List Portlet, 
when implemented as a messaging portlet, may be defined 
to represent an actioner which creates a notification event 
based on the click of an actioner icon (or hot spot) that is 
asSociated with each company Stock Symbol. The Address 
Portlet represents both a listener and an actioner. The 
Address Portlet registers for the notification of a stock 
symbol event type and re-posts its own HTML FORM to 
re-populate the portlet's address information based on the 
stock symbol received from the notification. The actioner of 
the Address Portlet creates a notification event based on the 
click of an actioner icon (or hot spot) asSociated With the 
Post Code (or zip code) field. The Map Portlet represents a 
listener which is registered to receive notification of a Post 
Code event type. When a Post Code event type occurs, the 
Map Portlet re-posts its own HTML FORM to re-populate 
the map information based on the Post Code received from 
the notification. 

0142 Configuration of Messaging Portlets 

0143. The configuration of the above-described messag 
ing portlets relies on the ability to define additional HTML 
and XSL Templates. A HTML Template acts as a container 
for a messaging portlet and contains references to the 
individual elements that make up the portlet. To represent a 
portlet as a messaging portlet requires the addition of calls 
into the above-described “Register” and “Notify All Java 
Script functions for the required elements on that page. In an 
alternative embodiment, the portlet automatically registers 
and provides notification icons (hot spots) and/or links based 
on values that can be assigned directly in forms provided by 
the system. However, HTML Templates may also be used 
for housing portlets and transforming them from Standalone 
portlets into messaging portlets. 

014.4 For example, the standalone portlet for the above 
described Symbol List Portlet can be defined against a 
Standard one row by one column (1x1) portlet template. 
However, for a messaging portlet a custom user interface 
XSL is created So that it outputs an actioner icon (hot spot) 
for each company symbol returned. The user interface XSL 
for a sample Symbol List Portlet is shown below: 

1: Symbol List XSL Template: 
2: <xml version="1.O's 
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-continued 

3: <xsl:stylesheet xmlins:Xsl="http://www.w3.org/1999/X 
SL/Transform 
version="1.O's 
4: <xsl: template match="Symbol List's 
5: TABLE WIDTH-“100% 
6: <xsl:for-each select="//Company's 
7: &TR> 
8: <TD width="50%" align="right's 
9: <xsl:value-of select="Exchange''/>.<xsl:value-of 
select="Symbol"/> 
10: </TDs 
11: <TD width="50%" align="left's 
12: <ax 

13: <xsl:attribute name="href><xsl:text-fclickacros 
Sf databasef 
GetSymbol List</xsl:texts.</xsl:attributes 
14: <xsl:attribute name="onClick's <xsl:texts NotifyAl 
l(self.name, 
sym 
bol, </xsl:texts.<xsl:value-of select="Symbol/><xsl:te 
xts); 
return false;</Xsl:texts <fxsl:attributes 
15: <img src="http://msw-k2.sybase.com:4040/clicka 
COSS 

fimages/action icon.gif border="0"/> 
16: <fac 
17: </TDs 
18: </TRs 
19: <fxsl:for-each 
2O: </TABLE 
21: </Xsl:templated 
22: </xsl:stylesheets 

0145 The actioner “hot spot” code which provides for 
Sending a message in response to a user Selecting (e.g., 
clicking on) the hot spot (actioner) is shown above at lines 
12-16. 

0146 The example Address Portlet is also enclosed in a 
one column by one row (1x1) HTML Template. The HTML 
Template code for this sample Address Portlet is shown 
below: 

1: Address 1-1 HTML Template: 
2: <STYLE TYPE="text?css> 
3:...grid RowHeader background:#D3E3FC;padding:4px 
padding-bot 
tom:0px;border:1px solid #FFF;font-size:13px; 
font-family:verdana;font-weight:bold; 
4:...grid RowA {background:#C4CEDF;padding:4px; 
padding-bot 
tom:0px;border:1px solid #FFF;font-size:13px; 
font-family:verdana; 
5:...grid RowB 
padding-bot 
tom:0px;border:1px solid #FFF;font-size:13px; 
font-family:verdana; 
6: </STYLEs. 
7: <table> 
8: <tre 
9: &td width = 100% 
10: <a href="' onClick="Notify All(self.name, postcode, 
document.address.postcode.value); return false;"><img 
src="/PortletFarm/images/action icon.gif border=0></a 
> 

13: <tre 
14: <td width = 100% 
15: <scripts 

{background:#FFFFFF;padding:4px; 
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-continued 

16: var amTopFrameset = false; 
17: Register(self.name, personalizeForm--doGetWindowI 
d(), 
null?null&&symbol&&.+doGetWindowId(), symbol); 
18: </scripts 

21: <tric 
22: &td width = 100% 
23: Receive: <INPUT TYPE="radio” name="Notify symbol” v 
alue="1 checked 
onClick="Register(self.name, personalizeForm--doGetWin 
dowId(), 
null?null&&symbol&&.+doGetWindowId(), symbol);'s On 
INPUT 

TYPE="radio” name="Notifysymbol” value="0" onClick="U 
nRegister 
(self.name, personalizeForm--doGetWindowId(), 
null?null&&symbol&&.+doGetWindowId(), symbol);'s Off 
24: </td 

26: <?table> 
27: <table width="100%' cellspacing="O' cellpadding="O 
> 

28: <tr align="center valign="middle's 
29: <td height="10"><OPContent id="0" name="Content 
f></td 

0147 This above HTML Template is the same as the 
original standard 1x1 HTML portlet except for the addition 
of the definitions of the listener for the “symbol” notification 
and for the creation of an actioner icon (hot spot) that actions 
the Post Code notification at lines 7-26 above. 

0.148. As shown above at lines 17 and 23, the JavaScript 
in the above HTML references a FORM named “personal 
ize-FormNNNN” where “NNNN” is the identifier (ID) of 
the portlet. To obtain the ID of a portlet, a portal interface 
JavaScript function is used that is available from the page 
called “doGetWindowid()'. Similarly, at lines 17 and 23 the 
JavaScript references a FORM text field called 
“null?null&&symbol&&NNNN” where “NNNN” is again 
the ID of the portlet. The name of the FORM text field was 
derived by viewing the HTML source of the portlet in a 
preview prior to assigning the portlet to the new template. 
The Register function can also be modified to automatically 
discover both the FORM name and the name of input 
parameters So that this manual process of previewing the 
portlet is not required. 
014.9 The below example Map Portlet is also housed in 
another custom one column by one row (1x1) HTML 
Template. 
0150. The HTML Template code for this sample Map 
Portlet is shown below: 

1: YahooMap 1-1 HTML Template: 
2: <STYLE TYPE="text?css> 
3:...grid RowHeader background:#D3E3FC;padding:4px; 
padding-bot 
tom:0px;border:1px solid #FFF;font-size:13px; 
font-family:verdana;font-weight:bold; 
4:...grid RowA {background:#C4CEDF;padding:4px; 
padding-bot 

Mar. 3, 2005 

-continued 

tom:0px;border:1px solid #FFF;font-size:13px; 
font-family:verdana; 
5:...grid RowB 
padding-bot 
tom:0px;border:1px solid #FFF;font-size:13px; 
font-family:verdana; 
6: </STYLEs. 
7: <table width="100% cellspacing="0" cellpadding="0"> 
8: <tre 
9: &td width = 100% 
10: <script language="Javascript's 
11: var amTopFrameset = false; 
12: Register(self.name, personalizeForm--doGetWindowI 
d(), 
null?null&&csz&&+doGetWindowId(), postcode); 
13: </scripts 

16: <tre 
17: <td width = 100% 
18: Receive: <INPUT TYPE="radio” name="Notify symbol” v 
alue="1 checked 
onClick="Register(self.name, personalizeForm' +doGetWin 
dowId(), 
null?null&&csz&&+doGetWindowId(), postcode);">On <I 
NPUT 
TYPE="radio” name="Notifysymbol” value="O” 
onClick="UnRegister(self.name, personalizeForm--doGet 
WindowId(), 
null?null&&csz&&+doGetWindowId(), postcode):”Off 
19: </td 

21: <?table> 
22: <table width="100% cellspacing="O' cellpadding="O 

23: <tralign="center valign="middle's 
24: <td height="10"><OPContent id="0" name="Content 

f></td 

{background:#FFFFFF;padding:4px; 

0151. This template is also the same as the original 
standard 1x1 HTML portlet except for the addition of the 
definitions of the listener for the “Post Code' notification 
shown at lines 7-21 above. 

0152 The FORM text field, the portlet's input parameter, 
was derived from a preview of the portlet prior to assigning 
it this new HTML Template as described above. In this case 
it is called “null?null&&csz&&NNNN” as provided above 
at lines 12 and 18. 

0153. Example of Click Across Portlets 

0154 FIG. 6 is an example of a “click across' page 600 
containing the Symbol List, Address, and Map messaging 
portlets described above. As shown, the Symbol List mPort 
let 610, the Address mPortlet 620, and the Map mPortlet 630 
are placed on the same page and interact with each other as 
described below. In the example shown at FIG. 6, the three 
messaging portlets 610, 620, 630 are included in a portal 
interface guest page as presented to the user in one embodi 
ment of the present invention. 

0155 As shown at FIG. 6, actioner “hot spots” (icons) 
611, 612, 613, and 614 are shown on the Symbol List 
mPortlet 610 against each market symbol. These actioner 
hot Spots 611-614 each create a notification event passing 
the associated Symbol when Selected by the user. In this case 
the Address mPortlet 620 is registered as a listener for this 
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type of notification. AS the user has Selected the first Symbol 
on the list, the address of this company is retrieved and 
displayed by the Address mPortlet 620. The Address mPort 
let 620 also includes an actioner “hotspot” (icon) 622 which 
is associated with the Post Code form value. By selecting 
this actioner, the Map mPortlet 630 is refreshed to display a 
map based the selected Post Code (United Kingdom code 
equivalent to United States Zip code). 
0156 The user can also “Click-Across' from the Symbol 
List mPortlet 620 to cause different address information to 
be displayed in the Address mPortlet. For example if the user 
clicked on the action 612 associated with the symbol “IBM', 
the symbol “IBM' is sent by the Symbol List mPortlet 610 
to the Address mPortlet 620. In other words, the symbol 
asSociated with the actioner hot Spot 612 is assigned to the 
Address symbol parameter, and the Address mPortlet 620 is 
then automatically refreshed based on the new parameter. AS 
a result the address of the company associated with the 
selected symbol would be displayed in the Address mPortlet 
620. 

O157 The user can also “Click-Across' from the Address 
mPortlet 620 to the Map mPortlet 630 in a similar fashion. 
Selecting the actioner “hot spot'622 assigns the Post Code 
asSociated with the actioner hot spot to the “cSZ parameter 
633 of the Map mPortlet 630. The Map mPortlet 630 is then 
automatically refreshed based on the new cSZ parameter to 
display a map centered on this Post Code. 
0158. The flexibility of the design of the system of the 
present invention means that other messaging portlets that 
listen for the same notification may also be easily added to 
a page (e.g., page 600). Other mPortlets that were added to 
the page can also refresh themselves in response to a 
Click-AcroSS action in a similar fashion. For example, a 
Stock Price messaging portlet could be added to listen for 
the symbol notification from the Symbol List mPortlet. In 
this case when a Symbol List mPortlet actioner is clicked it 
would refresh both the Address mPortlet and the Stock Price 
mPortlet with the new symbol and content based on that 
symbol would be displayed in both of these mPortlets. 
0159) Creation of Messaging Portlets 
0160 The currently preferred embodiment of the present 
invention provides an interactive “melement” wizard 
(development tool) that can be used to create messaging 
portlets that will exchange (send and/or receive) messages 
with other elements (portlets). For example, a Web applica 
tion that is being constructed may include a Symbol List 
portlet, an Address portlet, and a Map portlet Similar to those 
previously described above in this document. By adding 
“interactive broadcast” and “interactive listener” JavaScript 
routines to these three portlets in accordance with the 
teaching of the present invention, messaging portlets can be 
created for sending messages from one portlet (or element) 
that will trigger action in one or more other portlets (or 
elements). This enables a user to easily create interactive 
Web applications that provide powerful functionality based 
on the System and methodology of the present invention 
which provides for dynamically matching, labeling, and 
acting on these messages. 

0.161 The following discussion describes how existing 
portlets or "elements' can be converted into messaging 
portlets or elements (i.e., mPortlets). The following discus 
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sion uses the example of the conversion of a Web element or 
portlet into a messaging portlet. However, the methodology 
of the present invention may also be used in conjunction 
with other elements or portlets, including database elements 
and XML elements. 

0162 Web portlets (sometimes referred to in the follow 
ing discussion as "elements') created with a content capture 
workbench provided by the system of the currently preferred 
embodiment can be converted into a messaging portlet 
(sometimes referred to below as an “mElement”) by select 
ing the desired element and then Selecting “mElement from 
the pop-up menu displayed with a right-mouse click. The 
messaging element wizard provided in the currently pre 
ferred embodiment of the system provides a “wizard page” 
enabling a user (e.g., developer or other knowledge worker) 
to preview the desired element and Select from a number of 
messaging Strategies to add actions to the element. In many 
cases the Selection of the desired messaging Strategy is 
obvious. However, it is possible to have a single element that 
contains Several different combinations of anchors, tables, 
and forms. In this event, the user will need to consider the 
action desired and apply the appropriate Strategy. Current 
messaging element Strategies Supported in the currently 
preferred embodiment of the present invention include the 
following: 
0163 “Anchor objects. An anchor object displayed in 
the Wizard page may be used to add messaging element 
actions to Web anchors and links within an element. 

0164. “Grid” objects. A grid object displayed in the 
wizard page can be used to add messaging element actions 
to Web objects with “column and row” formatting. These 
elements are usually the result of a grid capture that has been 
modified with "grid rule” formatting. 
0165 “Form” objects such as Web “FORM' tags. These 
objects can be captured using a “CELL capture Strategy or 
a “FORM' strategy in the Web capture workbench provided 
by the system of the currently preferred embodiment. 
0166 “Database' objects for elements that have been 
created using a database capture Strategy. 
0.167 “Custom’ objects that are unique to a particular 
installation. 

0.168. Using the wizard, the user may select the desired 
messaging element Strategy and then click on the "Next' 
button to continue the creation of a new messaging element 
(mPortlet). 
0169. After the user selects the “Next" button, he or she 
may continue implementing one of the following mElement 
messaging Strategies currently Supported in the System of the 
present invention: 
0170 Link/Anchor Action Message Strategies. A Link/ 
Anchor page is provided which includes the following three 
features: a “preview area' displays a view of the original 
content with additional icons to indicate what message 
actions are being added; an "ASSign Message Actions” table 
allows the user to define message actions with a pop-up 
menu and to assign output message names, and an “action 
icon' (e.g., a red check mark icon) which is displayed next 
to message elements that are “active” and ready to Send 
messages. Using the action icon allows the original anchor 
link to remain working within the element. 
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0171 In operation, clicking on the anchor and the link of 
a given element behaves as if there are no messaging actions 
within (or associated with) the given element. However, 
when the “action icon' is Selected, the message containing 
the text of the link and the output message name is sent to 
the messaging element's container and then broadcast to all 
other listening elements. 
0172 The “Assign Message Action” table's pop-up menu 
currently has the following menu items and actions: 

0173 No Action: The link has no messaging actions. 
0.174 Send: Send this link and output message when the 
“action icon' (e.g., check mark icon) is selected (e.g., 
clicked on). 
0175 Send All: Enable all links in the element for action 
So that each link will have an “action icon' icon and output 
meSSage. 

0176 Clear: Clear all messaging actions from this ele 
ment. 

0177 Test: Bring all JavaScript code into the preview 
window. 

0.178 When messaging actions have been associated with 
messaging elements (mPortlets), a user may select a "Fin 
ish" button on the wizard. Upon pressing Finish, if a 
messaging element (mportlet) is actionized, an “action icon' 
(e.g., a red check mark icon) is visible in the editor's preview 
page. 

0179 Web Application Wizard 
0180. The system of the currently preferred embodiment 
also provides a “Web Application Builder” tool that can be 
used to create Web applications using a frameset to contain 
multiple elements. Web applications provide a container 
(i.e., mContainer) for messaging elements that communicate 
with each other. Elements (portlets) captured from different 
Sources with varying Strategies can be made to communicate 
with each other using the above-described messaging ele 
ment wizard and then combined using the Web Application 
Builder to create applications that provide rich functionality. 
The Web Application Builder also allows users to select 
from different pre-defined frame layouts to design their Web 
application. 

0181. The following discussion describes how a Web 
application can be constructed using the Web Application 
Builder tool or wizard. This discussion assumes that all of 
the elements (mPortlets) that are to be used as part of the 
Web application using the Web Application Builder wizard 
must have already been created. 
0182. In the system of the currently preferred embodi 
ment, the Web Application Builder wizard can be started by 
selecting a “Web Application Builder” icon from the toolbar. 
The wizard can also be opened by selecting an “Open New 
Wizard' icon from the toolbar and then selecting “Content 
Development” and “Web App Builder” from a dialog box. 
Alternatively, a user can select a “Web App Builder” menu 
item from a Content Capture Workbench menu provided by 
the System. After the wizard is started, a user can Select a 
frame layout for the Web application (e.g., by choosing an 
icon of a particular type of frame layout from a menu of 
choices and pressing a “Next' button in the wizard). 
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0183) Depending on the layout selected, the user may 
then need to Select the number of elements. For example, a 
3-frame layout will require 3 elements to be selected. 
Currently, elements may be selected by highlighting a 
project name to view the contents on a right-hand window 
pane. Pressing a checkbox next to the project name Selects 
all the elements by default but it does not make the elements 
viewable. An indication is provided when all of the elements 
have been Selected within a project. Elements may be 
deselected by pressing “Deselect All”. In the currently 
preferred embodiment, the exact number of elements 
required for the frame layout must be selected before the 
wizard allows the user to continue. 

0184. After the necessary elements have been selected, a 
“preview” pane contains an outline of how the elements will 
be displayed once the Web application is completed. The 
positioning of the elements can be altered by mapping the 
frame name to the name of the element. Drop down menus 
allow the option to choose another location for the element. 
The preview pane may be referenced to find out the mapping 
Schema for the element numbers for a particular frame 
layout. The preview pane also reflects any changes made to 
the positioning of the elements. A user can also Select a 
“Preview Content” option to view the Web application using 
the actual elements (including their contents). The com 
pleted application can then be Saved. In the currently pre 
ferred embodiment a “save' page is provided which enables 
a user to Save the elements and place them in the project of 
their choice. The operations of the system of the present 
invention will next be described in greater detail. 
0185. Detailed Operation 
0186. Overview of Basic Methodology 
0187 FIG. 7 is a high-level flowchart 700 illustrating the 
methods of operation of the System of the present invention 
in dynamic collection and forwarding of information among 
messaging portlets enabling Such mPortlets to proceSS infor 
mation, modify their contents, and/or take action based on 
information received from another mPortlet. The following 
description presents method steps that may be implemented 
using computer-executable instructions, for directing opera 
tion of a device under processor control. The computer 
executable instructions may be Stored on a computer-read 
able medium, such as CD, DVD, flash memory, or the like. 
The computer-executable instructions may also be Stored as 
a set of downloadable computer-executable instructions, for 
example, for downloading and installation from an Internet 
location (e.g., Web server). 
0188 The following discussion uses as an example the 
conversion of one or more portlets in an existing Static portal 
into interactive messaging portlets. The proceSS begins at 
Step 701 with the mapping of message actions to one or more 
existing portlets. For example, a messaging element wizard 
provided in the currently preferred embodiment of the 
present invention may be used to preview the portlets to be 
converted to mPortlets and to Select and add messaging 
actions to these portlets (e.g., adding “action icons' to 
“actioner” mPortlets that may be selected to cause actions to 
occur in one or more “listener” m Portlets). 
0189 A messaging container (mContainer) is typically 
created as a container for the mPortlet and the mGontainer 
and mPortlets are implemented (e.g., as part of a content 
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management application or other Web application). As a 
Web page containing the mGontainer and mPortlets is 
loaded (e.g., in a browser on a client device), at Step 702 the 
listener mPortlets register with the registrar and the action 
icons or “hot spots are generated and displayed to “action 
ize” the actioner mPortlets. 

0190. A user may then select (e.g., click on) a particular 
action icon of an actioner mPortlet. In response to a user 
Selecting a particular action icon of an actioner mPortlet, at 
step 703 the actioner mPortlet sends a message (notification 
event) to the registrar. For example, a messaging portlet may 
be defined to represent an actioner which creates a notifi 
cation event based on the click of an actioner icon (or hot 
spot) that is associated with a company Stock Symbol. When 
the actioner icon is Selected, the actioner mPortlet packages 
up the notification data (e.g., information about the company 
having the Stock Symbol) and passes the notification event to 
the registrar. 

0191) When the registrar receives a notification event 
from an actioner mPortlet, at step 704 the registrar looks up 
the registered listener mPortlets that registered to receive 
this notification. In the currently preferred embodiment, the 
binding of a notification event to a listener's registration is 
done using a String value. When a listener registers with the 
registrar, the listener identifies a String value. When an 
actioner issues a notification event to the registrar it also 
includes a String value. The String value provided by the 
actioner is compared to the value of registered listeners. At 
step 705, the registrar notifies each of the registered listeners 
(i.e., those with matching values) by passing a notification 
into the listener frame of each registered listener mPortlet. 
At step 706, the notification is processed by the registered 
listener mPortlet(s). For example, an address of the company 
having the Stock Symbol may be retrieved and displayed in 
a listener mPortlet in response to the Selection of an actioner 
associated with the stock symbol in an actioner mPortlet. 

0192 mPortlet.html Loaded into a Hidden Frame of 
the Container Portlet 

0193 The currently preferred embodiment of the present 
invention utilizes two code libraries to pass messages 
between the messaging portlet elements. FIG. 8 is a diagram 
showing a “content container' divided into 4 individual 
frames. As shown at FIG. 8, the content container 800 
includes a hidden frame 810 and three content frames 820, 
830, and 840. As also shown, a message sent from content 
frame 820 is received by the hidden frame 810. The hidden 
frame 810 then sends messages to content frame 830 and 
content frame 840. 

0194 The hidden frame 810 shown at the top of the 
content container 800 includes the previously-described 
registrar functionality. More particularly, in the currently 
preferred embodiment the hidden frame 810 contains the 
below “mPortlet.html JavaScript code: 

&HTML> 
<SCRIPT LANGUAGE="javascript"> 
maxFrames = 10; 
function makeFrameArray (size ) 

this.length = size; 
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-continued 

7: for (var i = 1;i <= size; i++) 
8: thisi = null: 
9: return this; 
10: } 
11: var myframes = new makeFrameArray(maxFrames); 
12: 

13: function showAlert(){ 
14: alert(“Executing from test.js); 
15: } 
16: 
17: function registerListener(theFrameName) 
18: { 
19: 
2O: for (var i = 1;i <= myframes.length; i++) 
21: { 
22: if (myframesi = = null) 
23: { 
24: myframesi = theFrameName; 
25: i = 1000; 
26: 
27: 
28: Ivar winalert = 
win 
dow.open(“”, “TestWindow,"directories=no.location=no, 
menubar=no.status=no,titlebar=no,toolbar=no,width=40 
O, 
height=150,resizeable=no'); 
29://winalert.document.write("<head><title>mPortlets 
Mes 
sages</title></head><br>Register Frame as: <?b>' + 
theFrameName + “ </HTMLs”); 

31: function sendMsg(theMsg) 

33: If alert(theMsg); 
34: for (var i = 1;i <= myframes.length; i++) 
35: { 
36: if (myframesi = null) 

38: 
39: theFrame = “parent.” + myframesi + “.msgListen(t 
heMsg); 
40: // alert(theFrame); 
41: eval (theFrame); 
42: 
43: 
44: 

46: </scripts 

0195 The above “mPortlet.html” has the responsibility to 
wait for “registration” of each of the content portlets and to 
Send any messages received from a content portlet to each of 
the "listening” portlets registered to receive Such messages. 

0196) 
ment 

0197). As also shown at FIG. 8, content frames 820, 830, 
and 840 in the content container (page) 800 include the 
following “mListen.js' file which will cause each such 
content frame to register with the mPortlet.html of the 
hidden frame 810 when the page loads in the browser: 

mListen.js File Included with Each Content Ele 

: function sendFormMsg() 
: { 

var fieldValue = “: 
2.2%. var fieldName = “: 

2.2%. var outName = “: 
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-continued 

6: var msgindex = 0; 
7: for (var i=0;i < acts.length;i++) 
8: { 
9: var c = acts.charat(i); 
10: if (cl= “z”) 
11: { 
12: fieldName = document.formsOelementsiname; 
13: fieldValue = document.formsOelementsi value; 
14: 
15: OutName = msgOutNamesmsgindex++: 
16: alert("got to send Form Msg” + outName + “ ” + fi 
eldValue); 
17: 
18: 
19: 

20: } 
21: function msgListen (theMsg) 
22: { 
23: var theInputString = “” + theMsg: 
24: var beginFieldMsgLength = 0; 
25: var theNameMsgLength = 0; 
26: var nameBegin Index = 0; 
27: var fieldValue = “: 
28: var fieldName = “: 
29: var thisField = “: 
30: 
31: while (theNameMsgLength = -1) 
32: { 
33: theFieldMsgLength = 
theInputString.indexOf(beginField MsgLength-1); 
34: if (theField MsgLength = = -1) theFieldMsgLength = 
theinputString.length; if last field in message 
35: thisield = 
theInput 
String. Substr(beginFieldMsgLength, theFieldMsgLength); 
36: theNameMsgLength = this Field.indexOf(“=''); 
37: if (theNameMsgLength > 0) 
38: { 
39: theNameMsgLength = theNameMsgLength - name 
Begin Index; 
40: fieldName = 
thisField.substrnameBegin Index, theNameMsgLength); 
41: fieldName = trim (fieldName); 
42: fieldValue = 
thisField.substr(theNameMsgLength--name Begin Index+1, 
theFieldMsgLength); 
43: 
44: if (eval (“self.document.forms O'+ fieldName)) 
45: { 
46: eval (“self.document.forms O'+ fieldName + “..v. 
alue = 
fieldValue”); 
47: //document.forms Osubmit(); 
48: 
49: 
50: beginFieldMsgLength = theFieldMsgLength; 
51: name Begin Index = 1; // after the first field need to 
eOWe 

“” delimiter at the beginning of each name 
52: 
53: 

54: } 
55: 
56: function trim (inputString) { 
57: If Removes leading and trailing spaces from the pas 
sed string. 
58: If Also removes consecutive spaces and replaces it 
with one 
space. If something besides a string is passed 
59: ff in (null, custom object, etc.) then return the input 

60: if (typeof inputString = "string) { return inputString 
; : 
61: var retValue = inputString; 
62: var ch = retValue.Substring(0, 1); 
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-continued 

63: while (ch. = = “ ”) { // Check for spaces at the beginni 
ng of the 
string 
64: retValue = retValue.Substring(1, retValue.length); 
65: ch = retValue. Substring(0, 1); 
66: 
67: ch = retValue.substring(retValue.length-1, retValue.l 
ength); 
68: while (ch. = = “ ”) { // Check for spaces at the end of 
the string 
69: retValue = retValue.Substring(0, retValue.length-1 
); 
70: ch = retValue.Substring(retValue.length-1, retValu 
e.length); 
71: 

72: while (retValue.indexOf(“ ”) = -1) { // Note that the 
eae 

two spaces in the string - look for multiple spaces within t 
he 
string 
73: retValue = retValue.Substring(0, retValue.indexOf( 

ret 
Value.substring(retValue.indexOf(“ ”)+1, retValue.length); 
If 
Again, there are two spaces in each of the strings 
74: 

75: return retValue; // Return the trimmed string back t 
o the user 
76: } // Ends the “trim” function 

0198 Each Content frame’s mListen.js routines will also 
wait for (i.e., listen for) messages from the mPortlet.html of 
the hidden frame (registrar) and insert data received into the 
appropriate “INPUT FORM” field. This typically causes the 
content of the frame to be dynamically updated based upon 
the message received from another frame. AS illustrated at 
FIG. 8 the contents of content frames 830 and 840 may be 
updated based upon the message Sent from content frame 
820. 

0199 While the invention is described in some detail 
with Specific reference to a single preferred embodiment and 
certain alternatives, there is no intent to limit the invention 
to that particular embodiment or those Specific alternatives. 
For instance, the System and methodology of the present 
invention may also be used to enhance the ability to conduct 
information Searches by allowing the results of a Search 
performed by a first messaging portlet to be sent to another 
Search query in another portlet on the same page. AS another 
example, the present invention may be used to enhance the 
peer to peer sharing of information between two (or more) 
individuals. Individuals could, for instance, exchange mes 
Sages in a portlet while also sharing and/or updating infor 
mation in other messaging portlets on the Same page. The 
interactive nature of messaging portlets enables the devel 
opment and implementation of a wide range of Web appli 
cations facilitating information exchanges amongst various 
users and devices. Accordingly, those skilled in the art will 
appreciate that modifications may be made to the preferred 
embodiment without departing from the teachings of the 
present invention. 

1. A method for interactive content retrieval and display, 
the method comprising: 

providing a plurality of portlets for retrieval of content for 
display in a user interface; 
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mapping a message action to a first portlet to create a 
messaging portlet for Sending a message in response to 
user interaction with the messaging portlet, 

creating a listener portlet by registering a Second portlet to 
receive messages from the messaging portlet; and 

in response to user interaction with the messaging portlet, 
retrieving particular content for display in the user 
interface based on the message received by the listener 
portlet from the messaging portlet. 

2. The method of claim 1, wherein said plurality of 
portlets comprise a portal. 

3. The method of claim 1, wherein a portlet retrieves 
content from a particular Source. 

4. The method of claim 1, wherein a portlet displays 
content in a Web page. 

5. The method of claim 4, wherein the Web page is 
implemented using a markup language. 

6. The method of claim 5, wherein the markup language 
comprises a Selected one of HyperText Markup Language 
(HTML), Extensible Markup Language (XML), Extensible 
Hypertext Markup Language (XHTML), and Compact 
HyperText Markup Language (cHTML). 

7. The method of claim 1, wherein the first portlet 
comprises a markup language anchor. 

8. The method of claim 1, wherein said retrieving step 
includes retrieving a Selected one of a Web page, a portion 
of a Web page, database content, spreadsheet data, docu 
ments, files, and information from a Common Gateway 
Interface. 

9. The method of claim 1, wherein said user interface 
comprises a browser interface. 

10. The method of claim 1, wherein Said messaging 
portlet is structured as a HyperText Markup Language 
(HTML) inline frame. 

11. The method of claim 1, wherein the listener portlet is 
structured as a HyperTextMarkup Language (HTML) inline 
frame. 

12. The method of claim 1, wherein the listener portlet 
registers with a registrar to receive the message from the 
messaging portlet. 

13. The method of claim 12, wherein said registrar is 
located in a browser window. 

14. The method of claim 13, wherein the browser window 
comprises a topmost browser window of a Web page. 

15. The method of claim 1, wherein Said messaging 
portlet is implemented using JavaScript. 

16. The method of claim 1, wherein the messaging portlet 
Sends a javaScript broadcast message to the listener portlet. 

17. The method of claim 1, wherein the message received 
from Said messaging portlet comprises a Selected one of an 
identifier, text, or an attribute. 

18. The method of claim 1, further comprising: 
creating a Second listener portlet by registering a third 

portlet to receive messages from Said messaging port 
let; and 

in response to user interaction with Said messaging port 
let, retrieving particular content for display in the user 
interface based on the message received by the Second 
listener portlet from the messaging portlet. 
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19. The method of claim 1, further comprising: 
mapping a message action to the listener portlet; 
creating a Second listener portlet by registering a third 

portlet to listen for messages from the listener portlet; 
and 

in response to the message received by the listener portlet 
from the messaging portlet, retrieving particular con 
tent for display in the user interface based on the 
message received by the Second listener portlet from 
the listener portlet. 

20. A computer-readable medium having processor-ex 
ecutable instructions for performing the method of claim 1. 

21. A downloadable Set of processor-executable instruc 
tions for performing the method of claim 1. 

22. A System for interactive content retrieval and display, 
the System comprising: 

a user interface for display of content; 
an actioner module for display of content in the user 

interface and Sending a message based on user inter 
action with Said actioner module, 

a registrar for receiving the message from Said actioner 
module and routing the message to at least one listener 
module registered to receive the message, and 

at least one listener module registered for receiving the 
message from the registrar and retrieving content for 
display in the user interface based on the message Sent 
by the actioner module. 

23. The system of claim 22, wherein said actioner module 
comprises a portlet. 

24. The system of claim 23, wherein said portlet retrieves 
content from a particular Source. 

25. The system of claim 22, wherein at least one listener 
module displayS content in a Web page. 

26. The system of claim 25, wherein the Web page is 
implemented using a markup language. 

27. The System of claim 26, wherein the markup language 
comprises a Selected one of HyperText Markup Language 
(HTML), Extensible Markup Language (XML), Extensible 
Hypertext Markup Language (XHTML), and Compact 
HyperText Markup Language (cHTML). 

28. The system of claim 22, wherein said actioner module 
comprises a markup language anchor. 

29. The system of claim 22, wherein said at least one 
listener module retrieves a Selected one of a Web page, a 
portion of a Web page, database content, spreadsheet data, 
documents, files, and information from a Common Gateway 
Interface. 

30. The system of claim 22, wherein said user interface 
comprises a browser interface. 

31. The system of claim 22, wherein said actioner module 
is structured as a HyperText Markup Language (HTML) 
inline frame. 

32. The system of claim 22, wherein said at least one 
listener module is structured as a HyperText Markup Lan 
guage (HTML) inline frame. 

33. The system of claim 22, wherein said at least one 
listener module registers with the registrar to receive the 
message from the actioner module. 

34. The system of claim 33, wherein the registrar is 
located in a browser window. 
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35. The system of claim 34, wherein the browser window 
comprises a topmost browser window of a Web page. 

36. The system of claim 22, wherein said actioner module 
is implemented using JavaScript. 

37. The system of claim 22, wherein the actioner module 
Sends a javaScript broadcast message in response to user 
interaction. 

38. The system of claim 22, wherein the message received 
by Said at least one listener module comprises a Selected one 
of an identifier, text, or an attribute. 

39. The system of claim 22, further comprising: 
a module for mapping a message action to the actioner 

portlet. 
40. The system of claim 22, further comprising: 
a listener messaging module registered to receive the 

message from the actioner module and Send a message 
based on the message received from the actioner mod 
ule. 

41. The system of claim 40, wherein said listener mes 
Saging module retrieves content for display in the user 
interface based on the message Sent by the actioner module. 

42. A method for collaborative retrieval and display of 
information in a Web page, the method comprising: 

providing a plurality of elements for retrieval and display 
of information in a Web page; 

creating a registrar for receiving a message and routing 
the message to at least one listening element registered 
to receive the message; 

asSociating a message action with a first element for 
Sending a message in response to user interaction with 
the first element; 

registering at least one listener element with the registrar 
for receiving a message Sent by the first element; and 

in response to user interaction with the first element, 
displaying particular information on the Web page 
based on the message received by Said at least one 
listener element from the first element. 

43. The method of claim 42, wherein said plurality of 
elements comprise a portal. 

44. The method of claim 42, wherein an element retrieves 
information from a particular Source. 
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45. The method of claim 42, wherein an element com 
prises a markup language element. 

46. The method of claim 42, wherein the first element 
comprises a markup language anchor. 

47. The method of claim 42, wherein said displaying step 
includes displaying a Selected one of a Web page, a portion 
of a Web page, database content, Spreadsheet data, docu 
ments, files, and information from a Common Gateway 
Interface. 

48. The method of claim 42, wherein said Web page is 
displayed by a Web browser. 

49. The method of claim 42, wherein said first element is 
structured as a HyperTextMarkup Language (HTML) inline 
frame. 

50. The method of claim 42, wherein said at least one 
collaborative element is structured as a HyperText Markup 
Language (HTML) inline frame. 

51. The method of claim 42, wherein said creating a 
registrar Step includes creating the registrar in a browser 
window. 

52. The method of claim 51, wherein the browser window 
comprises a topmost browser window of a Web page. 

53. The method of claim 42, wherein the first element 
Sends a javaScript broadcast message in response to user 
interaction. 

54. The method of claim 42, wherein the message 
received by Said at least one listener element comprises a 
Selected one of an identifier, text, or an attribute. 

55. The method of claim 42, wherein the first element 
comprises a listening element registered to receive a mes 
Sage from a particular element on the Web page. 

56. The method of claim 55, wherein the first element 
Sends a message when it receives a message from Said 
particular element. 

57. The method of claim 42, wherein at least Some of said 
listener elements have associated message actions for Send 
ing messages to other elements. 

58. A computer-readable medium having processor-ex 
ecutable instructions for performing the method of claim 42. 

59. A downloadable set of processor-executable instruc 
tions for performing the method of claim 42. 


