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Systems, methods and media for dynamically generating a 
portal site map, including portlets of the portal site map, are 
disclosed. Embodiments may include determining a root 
node of a navigational construct of a portal site, Where the 
root node has one or more child nodes. Embodiments may 

further include recursively craWling through the one or more 
child nodes of the root node to discover a composition 
subtree for at least one of the child nodes, the composition 
subtree comprising information relating to one or more 

portlets associated With at least one of the child nodes. 
Embodiments may further include generating a portal site 
map having an indication of the one or more child nodes and 

an indication of the one or more portlets associated With at 
least one of the child nodes. Further embodiments may 
include generating a portlet response based on the generated 
portal site map. 
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SYSTEMS, METHODS, AND MEDIA FOR 
DYNAMICALLY GENERATING A PORTAL SITE 

MAP 

FIELD OF INVENTION 

[0001] The present invention is in the ?eld of data pro 
cessing systems and, in particular, to systems, methods and 
media for dynamically generating a site map for a portal site, 
including a site map containing portlets of the portal site. 

BACKGROUND 

[0002] Personal computer systems are Well knoWn in the 
art. They have attained Widespread use for providing com 
puter poWer to many segments of today’s modern society. 
Personal computers (PCs) may be de?ned as a desktop, ?oor 
standing, or portable microcomputer that includes a system 
unit having a central processing unit (CPU) and associated 
volatile and non-volatile memory, including random access 
memory (RAM) and basic input/output system read only 
memory (BIOS ROM), a system monitor, a keyboard, one or 
more ?exible diskette drives, a CD-ROM or DVD-ROM 
drive, a ?xed disk storage drive (also knoWn as a “hard 
drive”), a pointing device such as a mouse, and an optional 
netWork interface adapter. One of the distinguishing char 
acteristics of these systems is the use of a motherboard or 
system planar to electrically connect these components 
together. The use of mobile computing devices, such as 
notebook PCs, personal digital assistants (PDAs), sophisti 
cated Wireless phones, etc., has also become Widespread. 
Mobile computing devices typically exchange some func 
tionality or performance When compared to traditional PCs 
in exchange for smaller size, portable poWer, and mobility. 

[0003] NetWorks such as the Internet and corporate intra 
nets provide a mechanism for users to transfer data among 
computers for information sharing, Workplace collaboration, 
data collection, etc. Users gain access to netWorks such as 
the Internet by accessing a Web server via personal Internet 
service providers (ISP’s), broadband netWork connections, 
or high speed netWork connections through of?ce systems. 
Typically, a user Will vieW Internet or intranet content using 
a graphic broWser application such as Microsoft Corpora 
tion’s Internet ExplorerTM, Netscape Communication Cor 
poration’s NavigatorTM, Mozilla Foundation’s Mozilla, 
Apple Corporation’s SafariTM, etc. BroWsers, at their most 
basic level of operation, permit users to connect to a given 
netWork site, doWnload informational content from that site, 
and display that information to the user. To vieW additional 
information, the user designates a neW netWork address 
(such as by selecting a link) Whose contents then replace the 
previously displayed information on the user’s computer 
display. 
[0004] As the amount of information available to users 
continues to dramatically increase, portal sites (knoWn also 
as portals) have become more and more popular for aggre 
gating and displaying information to users. Portals are an 
entry point or gateWay for access to other Web sites and 
information and provide a single point of access to a Wide 
variety of content, data, knoWledge, and services throughout 
an enterprise or netWork. As such, they have become 
increasingly popular With users as a starting point (often 
designated as their “home page”, the ?rst page displayed 
When they start their broWser) for their use of a netWork. 
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Publicly accessible Internet portals include Yahoo! Corpo 
ration’s My Yahoo!®, Microsoft Corporation’s MSN®, 
Google Corporation’s GoogleTM NeWs, etc. Private portals, 
including Time Warner Inc.’s America On-Line (AOL®) 
service, are also popular. Many large companies also pro 
vide portals on their corporate intranet for use by all of their 
employees or groups of employees. Portal softWare may 
include International Business Machines Corp.’s (IBM®’s) 
WebSphere® integration and application infrastructure soft 
Ware or other softWare. 

[0005] Portals alloW a user to vieW content or links to 
multiple other sites (at different netWork addresses) simul 
taneously on one display, rather than forcing users to only 
vieW content from one site at a time. An Internet portal 
could, for example, simultaneously provide users With con 
tent from a neWs service, Weather service, sports score 
service, etc., With each service potentially being provided by 
a different netWork site. If the user desired more information 
from any of those services, the user could select the link to 
that service and the portal Would facilitate the connection 
betWeen the user and the other site. Each application or 
module of a portal is often called a portlet, Which is a 
reusable Web component that displays relevant information 
to portal users. Portal users may typically modify the par 
ticular portlets displayed on a portal as Well as their location 
or con?guration. 

[0006] Often When navigating a Web site such as a portal, 
a user may get ‘lost’ and be unable to ?nd the content or 
functionality for Which they are looking. On relatively static 
sites, one common strategy for addressing the problem of the 
lost user is the addition of a site map to the Web site. A site 
map is a high-level visual representation of the organization 
of the Web site’s content. Site maps can be a very effective 
usability enhancement, but their usefulness decreases dra 
matically When the site organization is no longer static, as 
the site map may not re?ect recent changes or differences 
betWeen users. A portal alloWs the location of content and 
functionality of a Web site to be dynamic based on end user 
customization through the use of portlets. With portal tech 
nology, a static site map created by the Web developer no 
longer has meaning as any portlet customization by the end 
user automatically creates a neW site organization, Which in 
turn results in neW site navigation. As a result, any user 
initiated customization of portals or portals renders the site 
map invalid. 

[0007] One solution to this problem is to use IBM®’s 
WebSphere® Portal Server softWare to generate a dynamic 
site map to the page level. Such a solution, hoWever, does 
not identify portlets contained on the portal pages, making 
it impossible for the user to ?nd portlets or links to func 
tionality contained Within a portlet. Another solution to the 
problem Would be for a help desk provider to interrogate and 
navigate an end user’s machine (With installed help desk 
softWare) to ?nd content or functionality for the user. This 
solution, hoWever, is highly invasive and labor-intensive. 
There is, therefore, a need for an effective mechanism for 
dynamically generating a site map for a portal, including any 
portlets. There is an even greater need for such a system 
When users modify the selected portlets or their location. 

SUMMARY OF THE INVENTION 

[0008] The problems identi?ed above are in large part 
addressed by systems, methods and media for dynamically 
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generating a portal site map, including portlets of the portal 
site map, are disclosed. Embodiments may include deter 
mining a root node of a navigational construct of a portal 
site, Where the root node has one or more child nodes. 
Embodiments may further include recursively craWling 
through the one or more child nodes of the root node to 
discover a composition subtree for at least one of the child 
nodes, the composition subtree comprising information 
relating to one or more portlets associated With at least one 
of the child nodes. Embodiments may further include gen 
erating a portal site map having an indication of the one or 
more child nodes and an indication of the one or more 
portlets associated With at least one of the child nodes. 
Further embodiments may include generating a portlet 
response based on the generated portal site map. 

[0009] Another embodiment provides a machine-acces 
sible medium containing instructions effective, When 
executing in a data processing system, to cause the system 
to perform a series of operations for dynamically generating 
a portal site map. The series of operations generally includes 
determining a root node of a navigational construct of a 
portal site, Where the root node has one or more child nodes. 
The series of operations may further include recursively 
craWling through the one or more child nodes of the root 
node to discover a composition subtree for at least one of the 
child nodes, the composition subtree comprising informa 
tion relating to one or more portlets associated With at least 
one of the child nodes. The series of operations may further 
include generating a portal site map having an indication of 
the one or more child nodes and an indication of the one or 
more portlets associated With at least one of the child nodes. 
In a further embodiment, the series of operations includes 
generating a portlet response based on the generated portal 
site map. 

[0010] A further embodiment provides a portal site map 
ping system. The portal site mapping system may generally 
include a communications module in communication With a 
client computer system via a netWork and a portal page 
aggregator to aggregate content from one or more portlets to 
generate a portal response for transmission to the client 
computer system. The portal site mapping system may 
further include a dynamic site map portlet in communication 
With the portal page aggregator to dynamically generate a 
portal site map, Where the portal site map includes infor 
mation relating to one or more portlets. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Other objects and advantages of the invention Will 
become apparent upon reading the folloWing detailed 
description and upon reference to the accompanying draW 
ings in Which, like references may indicate similar elements: 

[0012] FIG. 1 depicts an environment for a portal site 
mapping system With a dynamic site map portlet according 
to one embodiment; 

[0013] FIG. 2 depicts a block diagram of one embodiment 
of a computer system suitable for use as a component of the 
IM system; 

[0014] FIG. 3 depicts a conceptual illustration of softWare 
components of a portal server With a dynamic site map 
portlet according to one embodiment; 

[0015] FIG. 4 depicts an example of a How chart for 
generating a portal page and a portal site map according to 
one embodiment; 
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[0016] FIG. 5 depicts an example of a How chart for 
recursively craWling through navigation nodes and their 
composition subtrees according to one embodiment; 

[0017] FIG. 6 depicts an example of a How chart for 
determining the arrangement and content of portlets on a 
portal page according to one embodiment; and 

[0018] FIG. 7 depicts an example of a generated dynamic 
portal site map according to one embodiment. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0019] The folloWing is a detailed description of example 
embodiments of the invention depicted in the accompanying 
draWings. The example embodiments are in such detail as to 
clearly communicate the invention. HoWever, the amount of 
detail offered is not intended to limit the anticipated varia 
tions of embodiments; on the contrary, the intention is to 
cover all modi?cations, equivalents, and alternatives falling 
Within the spirit and scope of the present invention as 
de?ned by the appended claims. The descriptions beloW are 
designed to make such embodiments obvious to a person of 
ordinary skill in the art. 

[0020] Generally speaking, systems, methods and media 
for dynamically generating a portal site map, including 
portlets of the portal site map, are disclosed. Embodiments 
may include determining a root node of a navigational 
construct of a portal site, Where the root node has one or 
more child nodes. Embodiments may further include recur 
sively craWling through the one or more child nodes of the 
root node to discover a composition subtree for at least one 
of the child nodes, the composition subtree comprising 
information relating to one or more portlets associated With 
at least one of the child nodes. Embodiments may further 
include generating a portal site map having an indication of 
the one or more child nodes and an indication of the one or 

more portlets associated With at least one of the child nodes. 
Further embodiments may include generating a portlet 
response based on the generated portal site map. 

[0021] The system and methodology of the disclosed 
embodiments provides for an effective and ef?cient Way of 
generating a portal site map. By dynamically interrogating 
the nodes of a portal, the disclosed system may generate a 
portal site map that includes each page of a portal site as Well 
as the portlets on each page. Portal users may use the 
generated portal site map to orient themselves Within the 
portal, ?nd content With Which they Were not familiar, or to 
navigate the portal site. The dynamic nature of the disclosed 
system provides an up-to-date portal site map that is advan 
tageously independent of user-initiated customiZation or 
selection of portlets. 

[0022] While speci?c embodiments Will be described 
beloW With reference to particular con?gurations of hard 
Ware and/or softWare, those of skill in the art Will realiZe that 
embodiments of the present invention may advantageously 
be implemented With other substantially equivalent hard 
Ware and/or softWare systems. Aspects of the invention 
described herein may be stored or distributed on computer 
readable media, including magnetic and optically readable 
and removable computer disks, as Well as distributed elec 
tronically over the Internet or over other netWorks, including 
Wireless netWorks. Data structures and transmission of data 
(including Wireless transmission) particular to aspects of the 
invention are also encompassed Within the scope of the 
invention. 
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[0023] Turning noW to the drawings, FIG. 1 depicts an 
environment for a portal site mapping system With a 
dynamic site map portlet according to one embodiment. In 
the depicted embodiment, the portal site mapping system 
100 includes a plurality of client computer systems 102 in 
communication With a portal server 106 via a netWork 104. 
Each client computer system 102 may include a broWser 112 
to alloW a user of the client computer system 102 to access 
and vieW information on various netWork sites. The portal 
server 106, in turn, may be in communication With one or 
more application servers 108 via netWork 104. The portal 
server 106 provides, in one embodiment, a portal site that 
may be accessed and vieWed by the user of a client computer 
system 102 using broWser 142. Portal server 106 includes, in 
the depicted embodiment, a session manager 114, a portal 
page aggregator 116, one or more portlet applications 118, 
and a dynamic site map portlet 120. Each application server 
108 may contain one or more backend applications 122 to 
provide content, information, or services to be displayed on 
the portal site provided by the portal server 106. Optional 
database 110 may be in communication With the portal 
server 106 for storage of generated site maps, content, user 
preferences, etc. 

[0024] In the portal site mapping system 100, any of the 
client computer systems 102, the portal server 106, the 
application servers 108, and the database 110 may be located 
at the same location, such as in the same building or 
computer lab, or could be remote. While the term “remote” 
is used With reference to the distance betWeen the compo 
nents of the portal site mapping system 100, the term is used 
in the sense of indicating separation of some sort, rather than 
in the sense of indicating a large physical distance betWeen 
the systems. For example, any of the components of the 
portal site mapping system 100 may be physically adjacent 
or located as part of the same computer system in some 
netWork arrangements, such as When the portal server 106 
and one or more application servers 108 are part of the same 

computer system. 

[0025] Client computer system 102 may include one or 
more personal computers, Workstations, servers, mainframe 
computers, notebook or laptop computers, desktop comput 
ers, PDAs, set-top boxes, mobile phones, Wireless devices, 
or the like. In some embodiments, client computer system 
102 may be a computer system as described in relation to 
FIG. 2. The client computer system 102 may be in Wired or 
Wireless communication With netWork 104. A portal user 
may utiliZe a client computer system 102 and its associated 
broWser 112 to facilitate the access and vieWing of content, 
such as a portal page, from the portal server 106. BroWser 
112 may be a graphical broWser application that alloWs a 
user to vieW Internet or intranet content such as Microsoft 

Corporation’s Internet ExplorerTM, Netscape Communica 
tion Corporation’s NavigatorTM, MoZilla Foundation’s 
MoZilla, Apple Corporation’s SafariTM, etc. Using a broWser 
112, a user may connect to a given portal site, doWnload 
content from that site, and vieW that content (including 
generated portal site maps as described herein). 

[0026] NetWork 104 may be any type of data communi 
cations channel, such as the Internet, an intranet, a LAN, a 
WAN, an Ethernet netWork, a Wireless netWork, a propri 
etary netWork, or a broadband cable netWork. The Internet or 
other public netWork may be particularly useful as netWork 
104 When the client computer systems 102 are accessing a 
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public portal site hosted on portal server 106 as communi 
cations betWeen these systems Will be facilitated. Similarly, 
a corporate intranet may serve as netWork 104 for commu 
nications With an internal corporate portal. Those skilled in 
the art Will recogniZe, hoWever, that the invention described 
herein may be implemented utiliZing any type of data 
communications channel or combinations of data commu 
nication channels. 

[0027] The portal server 106 provides an interface 
betWeen the users on the client computer systems 102 and 
other content, including content located on backend appli 
cations 122 and/or application servers 108. The portal server 
106 may be one or more of any type of computer system, 
including servers, personal computers, Workstations, main 
frame computers, notebook or laptop computer, desktop 
computers, or the like. In some embodiments, the portal 
server 106 may be a computer system as described in 
relation to FIG. 2. An example portal server 106 is an IBM® 
eServer® server or similar server. In this example, the portal 
server 106 may include softWare such as IBM®’s Web 
Sphere® Portal application that provides an integrated portal 
solution for business-to-employee, business-to-consumer, 
and business-to-business interactions. 

[0028] The portal server 106 may contain both content 
provided by the operator of the portal server 106 as Well as 
content provided by any of the backend applications 122 
and/or application servers 108. The content may be dis 
played to the user via an initial vieW, or front page, Which 
includes a variety of modules or frames, as Well as optional 
additional portal pages. The format or layout of each page of 
the portal may be con?gured by an administrator, based on 
user preferences, etc. Each module or frame may contain 
content provided by the portal server 106, an application 
server 108, a backend application 122, or any combination 
thereof. The content may include any type of information, 
applications, databases, services, informational content, 
e-commerce offerings, advertisements, etc. Some of the 
modules and frames may be user-selectable, Whereas others 
may be mandatory elements of the portal. Auser may access 
the content by selecting or interacting With the appropriate 
link from the portal site. For example, a general use Internet 
portal may contain a neWs module, a sports module, and a 
Weather module. Each of these modules in this example may 
contain an indication of content located in a backend appli 
cation 122 on an application server 108. In this example, a 
user might see a feW headlines in the neW module and if they 
select one of the headlines, the portal server 106 Would 
facilitate acquiring additional content (i.e., the full neWs 
story) from the backend application 124 that provides the 
neWs module. The customiZability of portals, particular 
customiZation performed by portal users, makes the dis 
closed portal site map system particularly useful, as the 
disclosed system may create a portal site map independent 
of any customiZation of a portal site performed by a portal 
user. 

[0029] Each application server 108 may include one or 
more backend applications 122. Backend applications 122 
may be any application that may be used to provide services, 
content, or information to a portal site. Example backend 
applications 122 include neWs, sports ticker, Weather, ski 
report, search, television guide, movie times, or any other 
types of applications. Each application server 108 may be 
one or more of any type of computer system, including 
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servers, personal computers, Workstations, mainframe com 
puters, notebook or laptop computer, desktop computers, or 
the like. In one embodiment, an application server 108 may 
be an IBM® eServer® or similar server. Each application 
server 108 may be operated by the same company (e.g., in 
a corporate intranet) as the portal server 106, by different 
companies or providers, etc. 

[0030] As described previously, the portal server 106 may 
contain a session manager 114, a portal page aggregator 116, 
and one or more portlet applications 118. The session 
manager 114 may manage sessions for a plurality of users of 
client computer system 102, alloWing each portal user to be 
individually authenticated, customiZe their portal vieW, 
choose portlets, etc. The session manager 114 may manage 
both the user’s session identi?er With the portal server 106 
and any user sessions With an application server 108. The 
portal page aggregator 116 may create, aggregate, and/or 
organiZe the content to be displayed on a portal page that 
Will ultimately be transmitted and displayed to the portal 
user. The format or layout of each page of the portal may be 
con?gured by an administrator, based on user preferences 
(via session manager 112), etc. In one embodiment, some 
content may be displayed in frames on the portal page. Each 
module or frame may contain content provided by the portal 
server 106, an application server 108, a backend application 
122, or any combination thereof. For example, a frame may 
contain content from a particular backend application 122 
and/or application server 108, such as a neWs service back 
end application 122 that provides neWs to users. In an 
alternative embodiment, a frame may contain content from 
multiple sources, such as a frame that contains content from 
tWo backend applications 122. The portal page aggregator 
116 may create multiple pages to be displayed that may be 
sWitched based on the user identity, user permissions or 
authorizations, actions of the user (e.g., selecting options 
that result in a neW page), user requests for content from a 
backend application 122, etc. 

[0031] The one or more portlet applications 118 of the 
portal server may provide for interaction With the applica 
tion server 108 in one embodiment. The portlet application 
118 may receive communications from the application 
server 108, such as content that Was requested by a user on 
a client computer system 102. The portlet application 118 
may also transmit information to the application server 108, 
such as requests from the user for content, application 
session data, etc. 

[0032] The portal server 106 may also contain a dynamic 
site map portlet 120. The dynamic site map portlet 120, as 
described in more detail subsequently, may dynamically 
generate a portal site map by interrogating the internal 
structure of a portal and portlet pages. The dynamic site map 
portlet 120 may ?nd nodes that are composition elements 
and craWl these composition elements (such as pages, port 
lets, or links Within portlets) for detailed information to 
create the dynamic site map. The resulting dynamic site map 
displayed to a user of the portlet may thus advantageously 
include both portlet pages and information about the portlets 
Within the pages. The dynamic site map portlet 120 also may 
report any changes in the portlet con?guration through the 
use of dynamic interrogation, providing an up-to-date site 
map for users of the dynamic site map portlet 120. Because 
the dynamic site map portlet 120 uses dynamic interroga 
tion, Whenever the portal con?guration changes (e.g., neW 
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portlets or portal pages are added or removed) the dynamic 
site map portlet 120 Will report or re?ect those changes. A 
user may vieW the portal site map to determine the location 
of portal content, to discover neW content of the portal, or to 
orient themselves Within the portal site. 

[0033] FIG. 2 depicts a block diagram of one embodiment 
of a computer system 200 suitable for use as a component of 
the portal site mapping system 100, such as a client com 
puter system 102, a portal server 106, or an application 
server 108. Other possibilities for the computer system 200 
are possible, including a computer having capabilities other 
than those ascribed herein and possibly beyond those capa 
bilities, and they may, in other embodiments, be any com 
bination of processing devices such as Workstations, servers, 
mainframe computers, notebook or laptop computers, desk 
top computers, PDAs, mobile phones, Wireless devices, 
set-top boxes, or the like. At least certain of the components 
of computer system 200 may be mounted on a multi-layer 
planar or motherboard (Which may itself be mounted on the 
chassis) to provide a means for electrically interconnecting 
the components of the computer system 200. 

[0034] In the depicted embodiment, the computer system 
200 includes a processor 202, storage 204, memory 206, a 
user interface adapter 208, and a display adapter 210 con 
nected to a bus 214. The bus 214 facilitates communication 
betWeen the processor 202 and other components of the 
computer system 200, as Well as communication betWeen 
components. Processor 202 may include one or more system 
central processing units (CPUs) or processors to execute 
instructions, such as an IBM® PoWerPCTM processor, an 
Intel Pentium® processor, an Advanced Micro Devices Inc. 
processor or any other suitable processor. The processor 202 
may utiliZe storage 204, Which may be non-volatile storage 
such as one or more hard drives, tape drives, diskette drives, 
CD-ROM drive, DVD-ROM drive, or the like. The proces 
sor 202 may also be connected to memory 206 via bus 212, 
such as via a memory controller hub (MCH). System 
memory 206 may include volatile memory such as random 
access memory (RAM) or double data rate (DDR) synchro 
nous dynamic random access memory (SDRAM). 

[0035] The user interface adapter 208 may connect the 
processor 202 With user interface devices such as a mouse 

220 or keyboard 222. The user interface adapter 208 may 
also connect With other types of user input devices, such as 
touch pads, touch sensitive screens, electronic pens, micro 
phones, etc. The bus 212 may also connect the processor 202 
to a display, such as an LCD display or CRT monitor, via the 
display adapter 210. 

[0036] FIG. 3 depicts a conceptual illustration of softWare 
components of a portal server With a dynamic site map 
portlet according to one embodiment. The portal server 106 
of the depicted embodiment includes a session manager 114, 
a portal page aggregator 116, one or more portlet applica 
tions 118, a dynamic site map portlet 120, a communications 
module 302, and a user interface module 304. The session 
manager 114, portal page aggregator 116, portlet applica 
tions 118, and dynamic site map portlet 120 are described in 
relation to FIG. 1 and the description Will not be repeated for 
the sake of brevity. The communications module 302 may 
facilitate communications to and from the portal server 106 
via netWork 104, such as communications With client com 
puter systems 102 or application servers 108. The user 
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interface module 304 may receive user input from user input 
devices such as a mouse or keyboard and may also provide 
output to a user, such as via a display or speaker. 

[0037] The dynamic site map portlet 120 of the disclosed 
embodiment includes tWo sub-modules, a navigation node 
craWler 306 and a node collector 308. As described in more 
detail in relation to FIGS. 4-6, the navigation node craWler 
306 may ?nd all of the nodes in a portal that are composition 
elements and craWl each for additional information in order 
to generate a portal site map. The navigation node craWler 
306 craWls each page of a portal site to determine informa 
tion about those pages as Well as any portlets associated With 
those pages. The results of the craWling of the navigation 
node craWler 306 may be stored in the node collector 308. 
Generated portlet site maps may also be stored in the node 
collector 308. In one embodiment, items need only be stored 
in the node collector 308 until used for a portal site map. 

[0038] FIG. 4 depicts an example of a How chart for 
generating a portal page and a portal site map according to 
one embodiment. In one embodiment, components of a 
portal server 106 such as a dynamic site map portlet 120 may 
perform the elements of How chart 400. In the depicted 
embodiment, ?oW chart 400 begins With element 402, Where 
a portal server 106 may receive (via the communications 
module 302) a user request for a portal page, such as When 
a user selects or otherWise accesses the portal page With their 
broWser 112. At element 404, the session manager 114 may 
then generate a portal page Which the communications 
module 302 transmits to the user’s broWser 112 via netWork 
104. The portal page generated at element 404 may be a 
generic portal page that provides a mechanism for a portal 
user to enter authentication information, such as a user 

identi?er (ID) and passWord. Login information and user 
preferences may optionally be stored as a cookie on the 
client computer system 102 so that information and prefer 
ences do not need to be reentered each time the user accesses 
the portal. When the user has a cookie on their client 
computer system 102, the portal server 106 accesses this 
cookie and adjusts the information or content later sent to the 
user for display. 

[0039] After initiating a user portal session by authenti 
cating a portal user, the portal page aggregator 116 of the 
portal server 106 may, at element 408, determine the portal 
con?guration for the user’s portal session, including the 
number of pages for the portal and the con?guration of each 
of those pages. The con?guration of each portal page may 
include the identity and location of portlets on each portal 
page. The particular portlets for display (as Well as their 
location on a portal page) may be determined by an admin 
istrator, determined by user preference, default portlets, or 
any combination of these or other factors. For example, the 
portal page aggregator 116 may determine that, for a par 
ticular portal user session, tWo portal pages are required, 
With one page having ?ve portlets speci?ed by an adminis 
trator and the second page having four portlets chosen by the 
user out of a list of ten portlets (and speci?ed in their 
preferences). In this example, the portal page aggregator 116 
may also determine that a third page is unsuitable for the 
user as they do not have the proper rights or permissions. 
While one example is described herein, the portal page 
aggregator 116 may use any methodology to determine the 
portal con?guration. After determining the con?guration of 
the portal, the portal page aggregator 116 may aggregate the 
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contents of the portal page based on the determined con 
?guration at element 410. To aggregate the portal page 
contents, the portal page aggregator 116 may, in conjunction 
With the portlet applications 118, acquire content from one 
or more backend applications 122 to be used in creating the 
portal page. 

[0040] If a site map portlet is determined to be part of the 
aggregated portal page at decision block 412 (such as if a 
user or administrator speci?ed the portlet), the method of 
How chart 400 continues to element 414. If the site map 
portlet is not part of the portal page, the method of How chart 
continues to element 424, Where the portal page aggregator 
116 uses the aggregated content for the items in the portal 
con?guration to generate a portal response. The portal 
response may be a portal page description (in HTML or 
other descriptive language) that includes the contributions of 
each portlet, the ?nal portal page con?guration, etc. The 
communications module 302 may next, at element 426, 
transmit the generated response to the user on a client 
computer system 102 for display on their broWser, after 
Which ?oW chart 400 either terminates or returns to element 
408 for further cycles of portal page construction and 
response generation. 

[0041] When a site map portlet has been requested, the 
dynamic site map portlet 120 may receive information on 
the navigational construct of the portal at element 414. The 
navigational construct of a portal may include a plurality of 
nodes, Where each node is an element in the navigational 
hierarchy and has a parent and one or more children. After 
receiving the information on the navigational construct, the 
dynamic site map portlet 120 may, at element 416, clear the 
node collection in the node collector 308 if there are any 
items in the node collection. The node collection may be a 
?le or other data structure that include a list of nodes in the 
navigational construct as Well as information about those 
nodes, providing a mechanism to store information about 
portlet pages and their contents. The node collection may 
have information Within it from previous executions of the 
elements of How chart 400 and clearing such information 
may provide a more accurate portal site map. At element 
416, the dynamic site map portlet 120 may determine the 
root node of the navigation construct, such as by analyZing 
the information on the navigational construct received at 
element 414. The root node has no parent node and is instead 
above each other node in the navigational hierarchy. Once 
the root node has been determined, an indication of the root 
node may be stored in the node collection of the node 
collector 308. 

[0042] Once the root node of a navigational construct is 
knoWn, the navigation node craWler 306 of the dynamic site 
map portlet 120 may recursively craWl through all of the 
nodes beneath the root node (and the composition subtree 
for each, if applicable) to determine the contents of each 
node (page), including any portlet information. As each node 
represents a page of the portal site, the composition subtree 
(also knoWn as a navigation tree) beneath a node represents 
the arrangement of portlets on the page represented by that 
node. The composition subtree may be a programmatic 
description of the portlets of a page and their arrangement on 
the page (i.e., siZe, Which column, location, etc.). The 
navigation node craWler 306 may determine information 
about each portlet, including a title, description, links Within 
the portlet, or the like. The navigation node craWler 306 may 
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thus crawl through each node of the portal site at element 
420. The recursive crawl of the navigation node craWler 306 
through the nodes and their composition subtrees is 
described in more detail in relation to FIG. 5. 

[0043] After the recursive craWl through the nodes is 
complete, the method of How chart 400 may continue to 
element 422, Where the dynamic site map portlet 120 
generates the content for the site map portlet. The displayed 
content of the site map portlet may include a textual or 
graphical vieW of the site map. The user may, in some 
embodiments, have the option to toggle betWeen the textual 
and graphical vieWs, zoom in or out of a graphical vieW, or 
change the vieW by panning left, right, up or doWn. The user 
may also be able to specify the level of pages to shoW (i.e., 
expanding or compressing branches) or control the types of 
pages to shoW. The dynamic site map portlet 120 may 
modify the site map display as necessary to respond to user 
preferences. The dynamic site map portlet 120 may also add 
links to provide direct navigation to the pages from the site 
map, alloWing users to quickly and e?iciently change their 
vieW to a desired page. 

[0044] Once the site map content has been generated, the 
content may be added to the generated response at element 
424 as the contribution of the site map portlet. The site map 
portlet may thus be added to the portal page displayed to the 
portal user, providing the user With a site map of the portal. 
The user may be able to customize their site map vieW in 
some embodiments by choosing the level of ?delity of the 
map, the appearance of the display, etc. The method of How 
chart 400 may then either terminate or return to element 408 
for additional processing. 

[0045] In an alternative embodiment, the methodology of 
How chart 400 may also be applied to portals that have 
por‘tlets with different content or vieWs. Por‘tlets may have 
different content or vieWs, typically in the form of JavaTM 
Server Pages (J SPs), depending on the user’s pro?le or other 
factors. The dynamic site map portlet 120 may, in creation 
of the site map, run a real-time simulation of all possible 
portlet request-response pairs and then display the outcomes 
of this simulation as part of the site map vieW. This feature 
may ensure that all possible site map nodes Will be displayed 
in the portal site map, including nodes that the user does not 
see in their portal display. The dynamic site map portlet 120 
may accomplish this by simulating di?ferent request trough 
the portlet code to determine all possible logical responses 
that could be included in the portlet response and, after this 
is complete, displaying all possible con?gurations of hoW 
the site is organized in the site map. This feature may be 
particularly useful Where a portlet contains steps in a multi 
step process, as all of the different branches of the multi-step 
process may be therefore included in the site map. By 
querying the number of steps in a multi-step process and 
interrogating the stage of completion in the process, the 
disclosed system may not only display all possible states 
(i.e., vieWs) Within the portlet but also identify and display 
the state of completion for each step (i.e., number and status 
of each step in a multi-step process) and then display this 
state completion status Within the generated site map. 

[0046] The disclosed methodology may also prove useful 
is that it may shoW users not only What is currently visible 
on the site map but also What is possible to be shoWn. For 
example, the dynamic site map portlet 120 may shoW both 
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the current organization of the portal site as Well as the 
possibilities of the categorization of hidden additional con 
tent that the user may not knoW is available. When combined 
With embedded links in the portal site map, a user may 
quickly access neW content. In some embodiments, the 
nodes and content displayed to the user on the site map may 
be limited to items for Which the user has the appropriate 
authorization. In a further embodiment, items for Which the 
user may seek the appropriate authorization may also be 
shoWn on the site map. 

[0047] FIG. 5 depicts an example of a How chart for 
recursively craWling through navigation nodes and their 
composition subtrees according to one embodiment. In one 
embodiment, the navigation node craWler 306 of the 
dynamic site map portlet 120 may perform the elements of 
How chart 500 as part of performing element 420 of How 
chart 400 of FIG. 4. In the depicted embodiment, ?oW chart 
500 begins With element 502, Where the navigation node 
craWler 306 may determine the title of the current node for 
the current locale Within the navigation tree. At element 504, 
the navigation node craWler 306 may determine the identity 
of the children of the current node. As Will be described 
subsequently, elements 506 through 528 may be repeated for 
each child of the current node for a recursive craWl through 
all content beneath the current node. 

[0048] The recursive loop for a particular node may begin 
at element 506, Where the navigation node craWler 306 may 
determine the title for a child of the current node. After 
determining the child title, the navigation node craWler 306 
may add the child title and the level of the child in the 
hierarchy to a node map. As the methodology of How chart 
500 is repeated for each child of the current node, each node 
Will be added to the node map. The navigation node craWler 
306 may also optionally add a link such as a uniform 
resource location (URL) to the node map at element 512. A 
URL link for a child may enhance user functionality of the 
site map portlet by alloWing the user to quickly and easily 
access the content associated With the child node by select 
ing the link. 

[0049] The method of How chart 500 may continue to 
element 514, Where the navigation node craWler 306 may 
determine the existence of a content node for the child. The 
navigation node craWler 306 may determine if the child 
content node discovered at element 514 includes any content 
at decision block 516. If the child content node has no 
content, the method of How chart 500 continues to element 
522. If the child content node has content, ?oW chart 500 
continues to decision block 518, Where the navigation node 
craWler 306 determines Whether the child content node is a 
composition node. If the child content node is not a com 
position node, ?oW chart 500 continues to element 522; 
otherWise, ?oW chart 500 continues to element 520 Where 
the navigation node craWler 306 discovers the composition 
subtree for the child. As Will be described in more detail in 
relation to FIG. 6, the navigation node craWler 306 may 
discover the composition subtree for the child by interro 
gating each portlet of the node for a description, title, or 
other information. The navigation node craWler 306 may 
also add the composition subtree for the child to the node 
map. 

[0050] After discovering the composition subtree for a 
child node (or determining that no content existed for that 
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child node), the navigation node crawler 306 may add the 
node map to the node collection at element 522. The 
navigation node craWler 306 may then create a neW node 
map for the next child at element 524. At element 526, the 
navigation node craWler 306 may discover the composition 
subtree of the child of the next level (i.e., current level +1). 
This may alloW the navigation node craWler 306 to recur 
sively interrogate any nodes that are children of the current 
child node and thus to ?nd all nodes beneath the current 
child node in the hierarchy. At decision block 528, the 
navigation node craWler 306 may determine if there are 
more children to analyZe. If so, the method of How chart 500 
may return to element 506 for continued processing for the 
next child. If there are no more children, the method of How 
chart 500 may terminate. In one embodiment, processing 
may return to How chart 400 When ?oW chart 500 termi 
nates. 

[0051] FIG. 6 depicts an example of a How chart for 
determining the arrangement and content of portlets on a 
portal page according to one embodiment. In one embodi 
ment, the navigation node craWler 306 of the dynamic site 
map portlet 120 may perform the elements of How chart 600 
as part of performing elements 520 or 526 of How chart 500 
of FIG. 5. As Will be described in more detail subsequently, 
the methodology of FIG. 6 may discover the composition 
subtree for the child by interrogating each portlet of the node 
for a description, title, or other information. In the depicted 
embodiment, ?oW chart 600 begins With element 602, Where 
the 5 navigation node craWler 306 determines the portlets for 
the particular node, or page. The navigation node craWler 
306 may next create a collection to hold portlet information 
associated With the node at element 604. 

[0052] For a particular node, the method of How chart 600 
repeats elements 606 through 618 for each portlet of a node 
in order to acquire information about each portlet of the 
node. To begin, the navigation node craWler 306 may set the 
portlet name and title ?elds to an empty string at element 
606. The navigation node craWler 306 may then determine 
the next portlet of the node at element 608 and determine the 
portlet title and portlet de?nition (if available) at element 
610, such as by interrogating the portlet. If a portlet de?ni 
tion for the portlet is available (as determined at decision 
block 612), the navigation node craWler 306 may set the 
portlet name as the determined portlet de?nition at element 
614. This may alloW the navigation node craWler 306 to 
utiliZe the portlet name ?eld to store a portlet de?nition. The 
navigation node craWler 306 may adding the portlet title and 
name to the collection at element 616. The collection may be 
returned to the calling function (?oW chart 500) as part of the 
results of the method of FIG. 6. The navigation node craWler 
306 may then determine at decision block 618 Whether more 
portlets need be interrogated. If all of the portlets have been 
interrogated, the method of How chart 600 terminates and 
the collection may be passed to the calling function. If more 
portlets exist for the node, ?oW chart 600 returns to element 
606 for interrogation of the next portlet. The portlet name 
and de?nition for this portlet may also be added to the 
collection for later use. 

[0053] FIG. 7 depicts an example of a generated dynamic 
portal site map according to one embodiment. The portal site 
map 700 may result from the execution of elements of How 
chart 400 of FIG. 4, such as element 422, by the dynamic site 
map portlet 120. The generated portal site map 700 may 
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include a portal title 702 and one or more portal pages 704. 
In one embodiment, different versions of a portal page 704 
may exist depending on a user’s authorizations, roles and 
responsibilities, preferences, etc. For example, portal site 
map 700 includes tWo different portal pages 704 With the 
title ‘HOME’. In this example, one portal page 704 may be 
a generic home page for all employees of a corporate portal 
While another might be speci?c to call center employees. In 
some embodiments, portal users Will only see portal pages 
704 for Which they have authoriZation on their portal site 
map 700. 

[0054] Each portal page 704 of the portal site map 700 
may have one or more associated portlets 706. In some 

embodiments, all possible portlets 706 for a portal page 704 
are displayed, While in other embodiments only authoriZed 
portlets 706 are shoWn. The portlets 706 may also have an 
embedded link in some embodiments so that a portal user 
may easily ?nd the content associated With that portlet 706 
on the portal site map 700. In an alternative embodiment, the 
portal site map 700 may also include multi-state portlets 
708, including all possible states of the multi-state portlets 
708. One skilled in the art Will recogniZe that the portal site 
map 700 may have any con?guration or design and may 
include any type of information relating to the portal. 

[0055] In general, the routines executed to implement the 
embodiments of the invention, may be part of an operating 
system or a speci?c application, component, program, mod 
ule, object, or sequence of instructions. The computer pro 
gram of the present invention typically is comprised of a 
multitude of instructions that Will be translated by the native 
computer into a machine-readable format and hence execut 
able instructions. Also, programs are comprised of variables 
and data structures that either reside locally to the program 
or are found in memory or on storage devices. In addition, 
various programs described hereinafter may be identi?ed 
based upon the application for Which they are implemented 
in a speci?c embodiment of the invention. HoWever, it 
should be appreciated that any particular program nomen 
clature that folloWs is used merely for convenience, and thus 
the invention should not be limited to use solely in any 
speci?c application identi?ed and/or implied by such 
nomenclature. 

[0056] It Will be apparent to those skilled in the art having 
the bene?t of this disclosure that the present invention 
contemplates methods, systems, and media for dynamically 
generating a portal site map. It is understood that the form 
of the invention shoWn and described in the detailed descrip 
tion and the draWings are to be taken merely as examples. It 
is intended that the folloWing claims be interpreted broadly 
to embrace all the variations of the example embodiments 
disclosed. 

What is claimed is: 
1. A method for generating a site map for a portal site, the 

method comprising: 

determining a root node of a navigational construct of the 
portal site, the root node having one or more child 
nodes; 

recursively craWling through the one or more child nodes 
of the root node to discover a composition subtree for 
at least one of the child nodes, the composition subtree 
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comprising information relating to one or more portlets 
associated With at least one of the child nodes; and 

generating a portal site map, the portal site map compris 
ing an indication of the one or more child nodes and an 
indication of the one or more portlets associated With at 
least one of the child nodes. 

2. The method of claim 1, further comprising generating 
a portlet response based on the generated portal site map. 

3. The method of claim 1, further comprising before 
determining the root node of the navigational construct, 
clearing a node collection. 

4. The method of claim 1, Wherein determining the root 
node of the navigational construct comprises receiving 
information on the navigation construct of the portal site. 

5. The method of claim 1, Wherein recursively craWling 
through the one or more child nodes of the root node to 
discover a composition subtree for at least one of the child 
nodes comprises discovering the composition subtree for 
each child node of the portal site. 

6. The method of claim 1, Wherein recursively craWling 
through the one or more child nodes of the root node to 
discover a composition subtree for at least one of the child 
nodes comprises: 

determining a title for a child node; 

adding the title to a node map; and 

in the event the child node is a composition node, dis 
covering portlets of a composition subtree for the child 
node and adding information relating to the portlets to 
the node map. 

7. The method of claim 1, Wherein generating the portal 
site map comprises adding one or more links to the portal 
site map. 

8. The method of claim 1, Wherein generating the portal 
site map comprises generating the portal site map based on 
input received from a portal user. 

9. A machine-accessible medium containing instructions 
effective, When executing in a data processing system, to 
cause said data processing system to perform operations 
comprising: 

determining a root node of a navigational construct of the 
portal site, the root node having one or more child 
nodes; 

recursively craWling through the one or more child nodes 
of the root node to discover a composition subtree for 
at least one of the child nodes, the composition subtree 
comprising information relating to one or more portlets 
associated With at least one of the child nodes; and 

generating a portal site map, the portal site map compris 
ing an indication of the one or more child nodes and an 
indication of the one or more portlets associated With at 
least one of the child nodes. 

10. The machine-accessible medium of claim 9, further 
comprising generating a portlet response based on the gen 
erated portal site map. 
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11. The machine-accessible medium of claim 9, further 
comprising before determining the root node of the naviga 
tional construct, clearing a node collection. 

12. The machine-accessible medium of claim 9, Wherein 
determining the root node of the navigational construct 
comprises receiving information on the navigation construct 
of the portal site. 

13. The machine-accessible medium of claim 9, Wherein 
recursively craWling through the one or more child nodes of 
the root node to discover a composition subtree for at least 
one of the child nodes comprises discovering the composi 
tion subtree for each child node of the portal site. 

14. The machine-accessible medium of claim 9, Wherein 
recursively craWling through the one or more child nodes of 
the root node to discover a composition subtree for at least 
one of the child nodes comprises: 

determining a title for a child node; 

adding the title to a node map; and 

in the event the child node is a composition node, dis 
covering portlets of a composition subtree for the child 
node and adding information relating to the portlets to 
the node map. 

15. The machine-accessible medium of claim 9, Wherein 
generating the portal site map comprises adding one or more 
links to the portal site map. 

16. The machine-accessible medium of claim 9, Wherein 
generating the portal site map comprises generating the 
portal site map based on input received from a portal user. 

17. A portal site mapping system, the system comprising: 

a communications module in communication With a client 
computer system via a network; 

a portal page aggregator to aggregate content from one or 
more portlets to generate a portal response for trans 
mission to the client computer system; and 

a dynamic site map portlet in communication With the 
portal page aggregator, the dynamic site map portlet 
being adapted to dynamically generate a portal site 
map, the portal site map comprising information relat 
ing to the one or more portlets. 

18. The system of claim 17, Wherein the dynamic site map 
portlet further comprises a navigation node craWler, the 
navigation node craWler being adapted to recursively craWl 
ing through one or more nodes of the portal to discover a 
composition subtree for at least one of the nodes, the 
composition subtree comprising information relating to one 
or more portlets. 

19. The system of claim 17, Wherein the dynamic site map 
portlet further comprises a node collector, the node collector 
being adapted to store information relating to one or more 
nodes and one or more composition subtrees. 

20. The system of claim 17, Wherein the portal response 
comprises the generated portal site map. 


