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(57) ABSTRACT 

A data presentation system dynamically generates and ren 
ders a user interface (UI) in the form of a Hypertext Markup 
Language (HTML) document. Extensible Markup Language 
(XML) data ?les contain data that de?nes the UI. The XML 
data is maintained independently of any application and/or 
computing system’s settings and controls that de?ne the 
presentation of the UI. The XML data ?les also have 
reference links to secondary data ?les that contain data 
further de?ning the UI. The UI is dynamically generated 
When an application invokes the XML data ?les. The HTML 
document incorporates the data from both the XML data 
?les and from the secondary data ?les When rendering the 
UI. 
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METHODS AND SYSTEMS FOR DYNAMICALLY 
CREATING USER INTERFACES 

RELATED APPLICATIONS 

[0001] This application is a continuation of and claims 
priority to US. patent application Ser. No. 09/620,744 
entitled “Methods and Systems for Dynamically Creating 
User Interfaces” ?led Jul. 20, 2000, to Ali et al., the 
disclosure of Which is incorporated by reference herein. 

[0002] US. patent application Ser. No. 09/620,744 claims 
priority from US. Provisional Application Ser. No. 
60/170958, ?led Dec. 15, 1999, the disclosure of Which is 
incorporated by reference herein. 

TECHNICAL FIELD 

[0003] This invention relates to the systems and methods 
for implementing an extensible, dynamically created user 
interface. Speci?cally, the presentation of a control panel 
user interface for a computing system’s settings and controls 
is dynamically created using Web-based technology. 

BACKGROUND 

[0004] Access to a computing system’s settings and con 
trols are typically presented to a user via a collection of 
individual user interactive applications collected for presen 
tation Within a control panel user interface. The computing 
system’s settings and controls are coded With a program 
mable means for user interaction at the user interface. 

[0005] FIG. 1 shoWs a computing system 100 having a 
conventional control panel user interface. Computing device 
100 has a display 110 and a base 112. The base 112 contains 
memory 114 that stores systems applications 116 and 118 
(Al-AN)‘ 
[0006] Auser interface (UI) 120 is shoWn displayed on the 
computing device display 110. In FIG. 1, the UI 120 is 
embodied as the control panel 130 in the familiar “Win 
doWs”-based operating system from Microsoft Corporation. 
Control panel 1330 presents a user With a multitude of 
selectable application control icons 132 (ll-IN) that expose 
both simple and complex system con?guration settings and 
controls at the same level. Each application icon 132 is 
independently associated With a system application 118 
Within the computing device memory 114 (e. g., icon I1 is the 
independent UI associated With application A1, and so 
forth). 
[0007] The presentation of control panel 130 is controlled 
by system application 116. Each systems application 118 is 
associated With the presentation of a control panel UI, and 
is also integrated With the presentation of the control panel 
130 in conjunction With the control panel system application 
116. 

[0008] From a user standpoint, multiple unrelated system 
control panels make it difficult for a user to locate a system 
setting or control that he or she Wants to change. Further 
more, related settings and controls are separated into differ 
ent control panels, causing a user to have to search the 
various control panels to accomplish a set of related settings 
and control tasks. 

[0009] Accordingly, there is a need for control panel UIs 
that enables a user to easily navigate a computing system’s 
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settings and controls. Additionally, there is a need for an 
extensible UI presentation technique that enables a devel 
oper to easily design, modify, and replace control panel UIs. 

[0010] NeW computing display and data presentation tech 
niques have developed as a result of the Internet and the 
fast-paced technological advancements in computing and 
user interaction. One such presentation and display technol 
ogy utiliZed by developers of Internet Web pages is Hyper 
text Markup Language (HTML) in conjunction With Exten 
sible Markup Language (XML). Many readers Will be 
familiar With HTML and XML. HoWever, to provide addi 
tional background, the folloWing discussion presents an 
overvieW of the conventional HTML and XML technolo 
gies. 

[0011] Hypertext Markup Language 

[0012] Hypertext Markup Language (HTML) is a display 
language for presenting data to an end user in a visual 
presentation. Internet Web pages are commonly Written in 
HTML and may include text, images, sound, video, active 
code, and so forth. Data binding is an aspect of Dynamic 
HTML (DHTML) that alloWs processing individual items of 
data from an information source into an HTML display, thus 
alloWing HTML to be used as a template for displaying the 
data, While creating an extensible and interactive Web page. 
DHTML alloWs a developer to individually manipulate any 
HTML page element at any time. 

[0013] Making simple updates to an HTML page, such as 
changing the color of text after a Web page has been 
rendered for display, typically requires reloading the entire 
page to account for the one desired change. With DHTML, 
hoWever, every element Within the page is independently 
dynamic and an individual element (text or graphics) can be 
changed Without having to reload the entire page. 

[0014] Extensible Markup Language 

[0015] Extensible Markup Language (XML) is a meta 
markup language that provides a format for describing 
structured data. XML is similar to HTML in that it is a 
tag-based language. By virtue of its tag-based nature, XML 
de?nes a strict tree structure or hierarchy. XML is a deriva 
tive of Standard Generalized Markup Language (SGML) 
that provides a uniform method for describing and exchang 
ing structured data in an open, text-based format. XML 
utiliZes the concepts of elements and namespaces. Com 
pared to HTML, Which is a display-oriented markup lan 
guage, XML is a general purpose language for representing 
structured data Without including information that describes 
hoW to format the data for display. 

[0016] Internet Web-based data vieWing is typically 
enabled via XML data that is stored on a server at an Internet 
site. The XML data is transferred to a client device upon 
request and rendered for vieWing With HTML. An XML 
document does not by itself specify Whether or hoW its data 
should be displayed. The XML data is merely the factual 
information to be displayed. 

[0017] An unique attribute of utiliZing XML structured 
data is that the data is separated from the HTML presenta 
tion to a user. While HTML speci?es hoW to display data in 
an Internet broWser, XML only de?nes the content data to be 
displayed. HTML utiliZes tags to specify hoW an Internet 
broWser Will display the data (i.e., bold or italic). In XML, 



US 2005/0055633 A1 

tags are only used to describe the data (i.e., a title name), and 
not to specify hoW the data Will be displayed. To describe 
hoW the data Will be presented, XML references a separate 
application or stylesheet. 

[0018] Extensible Stylesheet Language 

[0019] Extensible Stylesheet Language (XSL) provides 
both the semantic and structural independence for presenting 
the content of XML data. A style sheet contains a template 
of the desired structure for data presentation, and identi?es 
the data in an XML source document to insert into the 
template. Thus, the XML data is separated from the presen 
tation, alloWing both the grammar and the structure of the 
XML source document to be independent of the presentation 
language and the structure. 

[0020] XSL style sheets contain instructions for presenting 
the data in an XML document in a format such as HTML. 
XML enables data to be processed and displayed by apply 
ing different stylesheets and applications While separating 
the data from the presentation and the process. The separa 
tion of the data from the presentation alloWs for a seamless 
integration of data from diverse sources. This further alloWs 
data encoded in XML to be easily exchanged on-line and 
delivered over the Internet to a client device. 

[0021] FIG. 2 shoWs the components for transforming 
XML-based data into an HTML display using XSL. The 
HTML presentation system 200 includes an Internet server 
202 and a requesting client device 204. The Internet server 
202 includes XML data 210, an XSL template 212, and an 
XSL processor 214. The XML data 210 is processed With the 
XSL template ?le 212 at the XSL processor 214 to generate 
and present an HTML document 216 at the client device 
204. 

[0022] XML Structure 

[0023] XML “elements” are structural constructs that con 
sist of a start tag, an end or close tag, and the information or 
content that is contained betWeen the tags. A “start tag” is 
formatted as “<tagname>” and an “end tag” is formatted as 
“</tagname>”. In an XML document, start and end tags can 
be nested Within other start and end tags. All elements that 
occur Within a particular element must have their start and 
end tags occur before the end tag of that particular element. 
This de?nes a strict tree-like structure. Each element forms 
a node in this tree, and potentially has “child” or “branch” 
nodes. The child nodes represent any XML elements that 
occur betWeen the start and end tags of the “parent” node. 

[0024] Namespaces in XML structured data qualify ele 
ment names in a recogniZable manner to avoid con?icts 
betWeen elements With the same name. Namespaces ensure 
that element names do not con?ict, and they clarify Who 
de?ned Which term. They do not give instructions on hoW to 
process the elements, but simply keep the names straight. 
Thus, XML namespaces convey meaningful information by 
associating a descriptive namespace With a tag name. 

[0025] Within an XML document, namespace declarations 
occur as attributes of start tags. Namespace declarations are 
of the form “xmlns:[pre?x]=[uri]”. Anamespace declaration 
indicates that the XML document contains element names 
that are de?ned Within a speci?ed namespace or schema. A 
“pre?x” is an arbitrary designation that Will be used later in 
the XML document as an indication that an element name is 
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a member of the namespace declared by a universal resource 
indicator (uri). The pre?x is valid only Within the context of 
the speci?c XML document. A uri is either a path to a 
document describing a speci?c namespace or schema, or a 
globally unique identi?er of a speci?c namespace or 
schema. A uri is valid across all XML documents. 
Namespace declarations are “inherited”, Which means that a 
namespace declaration applies to the element in Which it Was 
declared as Well as to all elements contained Within that 
element. 

[0026] Namespace inheritance Within an XML document 
alloWs non-quali?ed names to use “default” namespaces. 
Default namespaces are explicitly declared as attributes of 
start tags. Default namespace declarations are of the form 
“xmlns=[uri]”. Note that the declaration of a default 
namespace is equivalent to the declaration of a non-default 
namespace but the pre?x is omitted. A namespace speci? 
cation Within an XML document is said to have a “scope” 
Which includes all child nodes beneath the namespace 
speci?cation. 

[0027] An example of XML code folloWs: 

<trans:orders xmlns:person=”http://WWW.schemas.organization/people” 
xmlns :dsig=”http://WWW.dsig.org” 
xmlns :trans=”http://WWW.schemas.org/transactions”> 

<trans :order> 

<trans:sold—to> 
<person:name> 

<person:last-name>Layman</person:last-name> 
<person:?rst—name>AndreW</person:?rst-name> 

</person:name> 
</trans:sold—to> 
<trans:sold—on>1997-O3-17</trans :sold—on> 
<dsig:digital-signature>1234567890</dsig:digital-signature> 

</trans :order> 
</trans :orders> 

[0028] This code includes three XML namespace decla 
rations that are each designated With “xmlns”. The declara 
tions include a pre?x (e.g. “person”, “trans”, and “dsig”) and 
the expanded namespace to Which each pre?x refers (e.g. 
“http://WWW.schemas.org/people”, “http://WWWschema 
s.org/transactions”, and “http://WWW.dsig.org”, respec 
tively). This code tells any reader that if an element name 
begins With “dsig” its meaning is de?ned by the “http:// 
WWW.dsig.org” namespace. Similarly, elements beginning 
With the “person” pre?x have meanings de?ned by the 
“http://WWW.schemas.org/people” namespace and elements 
beginning With the “trans” pre?x have meanings de?ned by 
the “http://WWW.schemas.org/transactions” namespace. 

[0029] It is important to note that another XML document 
that incorporated elements from any of the namespaces 
included in this sample might declare pre?xes that are 
different from those used in this example. As noted earlier, 
pre?xes are arbitrarily de?ned by the document’s author and 
have meaning only Within the context of the speci?c element 
of the speci?c document in Which they are declared. Tags 
from multiple namespaces can be mixed to accommodate 
data coming from multiple sources. With namespaces, tWo 
elements can exist in the same XML-based document, but 
can refer back to tWo different schemas, uniquely qualifying 
their semantics. 
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[0030] XML Schemas 

[0031] XML accommodates an in?nite number of data 
base schemas and elements referenced in one XML docu 
ment can be de?ned in different schemas. XML schema are 
typically implemented Within a Web broWser such as Inter 
net Explorer from Microsoft Corporation to provide support 
for coinciding sub-sets of XML data. An XML schema 
speci?es the structure of an XML document and the con 
straints on the document’s content. 

[0032] Speci?cally, a schema de?nes the elements that can 
appear Within an XML document and the attributes that can 
be associated With an element. While de?ning the structure 
of an XML document, a schema also de?nes Which elements 
are child elements of others, the sequence in Which the child 
elements can appear, and the number of child elements. A 
schema further de?nes Whether an element is empty or can 
include text, as Well as de?ning default values for attributes. 
Overall, a schema is utiliZed to validate the content of an 
XML document and to determine Whether an XML docu 
ment is a valid instance of the grammar expressed by the 
schema. 

[0033] Within each schema, a “dictionary” of element 
names is de?ned. The dictionary of element names de?ned 
by a schema is referred to as a “namespace.” Within an XML 
document, element names are quali?ed by namespace iden 
ti?ers. When quali?ed by a namespace identi?er, a tag name 
appears in the form “[namespace]:[tagname]”. This model 
enables the same element name to appear in multiple sche 
mas, or namespaces, and for instances of these duplicate 
element names to appear in the same XML document 
Without colliding. Start tags can declare an arbitrary number 
of “attributes” Which declare “property values” associated 
With the element being declared. Attributes are declared 
Within the start tag using the form “<[tagname][attribute1], 
[attribute2]. . . ,[attributeN]>”, Where attributel through 
attributeN are declarations of an arbitrary number of tag 
attributes. Each attribute declaration is of the form “[at 
tributeName]=[attributeValue]” Where each attribute is iden 
ti?ed by a unique name folloWed by an “=” character, 
folloWed by the value of the attribute. 

[0034] A schema is primarily the formal speci?cation of 
the elements and attributes alloWed Within a particular class 
of XML document, and the schema speci?es hoW those 
elements and attributes are related to each other. Elements 
and attributes are de?ned in an XML schema document by 
specifying an <ElementType . . . > and <AttributeType . . . 

>, respectively. These provide the de?nition and type of the 
element or attribute. An instance of an element or an 
attribute is declared using <element . . . > or <attribute . . . 

> tags. An example of an XML schema is shoWn folloWing: 

<?xml version=”1.0”?> 
<Schema xmlns="schemas—microsoft—com:XML-data”> 

<ElementType name=“title” /> 
<ElementType name=“author” /> 
<ElementType name=“pages” /> 
<ElementType name=“book” model=“closed”> 

<element type=“title” /> 
<element type=“author” /> 
<element type=“pages” /> 
<AttributeType name=“copyright” /> 
<attribute type=“copyright” /> 
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-continued 

</ElementType> 
</Schema> 

[0035] In this example, there are four <ElementType> 
de?ning elements: “title,”“author,”“pages,” and “book.” 
Within the ElementType for “book,” the content model for 
a book can be declared. Each book contains “title,”“author,” 
and “pages” elements using the <element> With a type 
attribute that references the ElementType. An <Attribute 
Type> for the copyright attribute can also be de?ned and 
then its usage declared using the <attribute> element With a 
type attribute that references its de?nition. 

[0036] The de?nition of the copyright attribute is con 
tained Within the ElementType for “book.” Attribute de? 
nitions are distinct from ElementType de?nitions in that they 
can be declared Within the scope of an ElementType, alloW 
ing different element types to declare attributes of the same 
name but With potentially different meaning. <Attribute 
Type> elements can be declared globally by placing them 
outside of the context of an ElementType. In this Way, 
multiple elements can share the de?nition of a common 
attribute Without having to redeclare the AttributeType 
Within each ElementType. 

SUMMARY 

[0037] Methods and systems for dynamically creating user 
interfaces are described herein. 

[0038] In an implementations, a data presentation system 
utiliZes independent data ?le(s) as a Way to de?ne user 
interfaces (UIs) that are extensible, easy to redesign, and to 
update. The data presentation system separates a computing 
system’s settings applications from the user interface (UI) 
used to set the system settings. This alloWs a UI to be 
dynamically modi?ed simply by changing the description of 
the UI in the independent data ?le(s). 

[0039] The system architecture includes a namespace 
navigation architecture that alloWs developers to access a 
computing system’s settings and controls Without having to 
knoW the details of the corresponding system ?les. System 
?les’ details include the system ?les’ physical location, ?le 
permissions, and ?le names. UtiliZing a namespace naviga 
tion architecture, one can simply refer to a system setting or 
control and navigate directly to it. This is essentially creating 
a URL (universal resource locator) to navigate and organiZe 
system resources. 

[0040] In one implementation, the data presentation sys 
tem dynamically generates a Hypertext Markup Language 
(HTML) user interface. The HTML user interface is gener 
ated With independent Extensible Markup Language (XML) 
data ?les containing data that de?nes the UI. The XML data 
?les also contain namespace reference links to secondary 
and independent data ?les containing data that further 
de?nes the UI. The data presentation system renders the 
HTML user interface for display, incorporating the data 
from both the XML data ?les and from the secondary data 
?les, by invoking the XML data ?les only. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] The same numbers are used throughout the draW 
ings to reference like features and components. 
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[0042] FIG. 1 is a block diagram that illustrates a com 
puting device displaying a user interface. 

[0043] FIG. 2 is a block diagram that illustrates an Inter 
net server providing data for presentation on an Internet 
browser at a client device. 

[0044] FIG. 3 is a block diagram of an exemplary com 
puting device. 

[0045] FIGS. 4A, 4B, 4C, and 4D are block diagrams 
illustrating an exemplary data presentation system that is 
implemented by the computing device shoWn in FIG. 3. 

[0046] FIG. 5 is a How diagram that describes steps in an 
exemplary data presentation method. 

[0047] FIG. 6 is a diagram illustrating the structure of a 
control panel hierarchy. 

[0048] FIG. 7A illustrates an exemplary control panel 
user interface. 

[0049] FIG. 7B illustrates a control panel user interface 
accessible via the control panel user interface illustrated in 
FIG. 7A. 

[0050] FIG. 8A illustrates an exemplary control panel 
user interface. 

[0051] FIG. 8B illustrates a control panel user interface 
accessible via the control panel user interface illustrated in 
FIG. 8A. 

DETAILED DESCRIPTION 

[0052] The data presentation system and methods 
described herein separates a displayable user interface from 
a computing system’s applications and the system’s settings 
and controls that de?ne the presentation of the user interface. 
By utiliZing independent data ?les, a user interface (UI) can 
be dynamically modi?ed simply by changing the description 
of the UI in the independent data ?les. Thus, the UI is 
extensible, easy to redesign, update, or extend. 

[0053] The data presentation system utiliZes Internet Web 
based technology on an independent computing device to 
dynamically generate a displayable document. Dynamically 
displaying a Hypertext Markup Language (HTML) docu 
ment generated With Extensible Markup Language (XML) 
data facilitates incorporating secondary and independent 
document de?ning data into the document When displayed. 

[0054] Exemplary Computing Device 

[0055] FIG. 3 illustrates an example of an independent 
computing device 300 that can be used to implement the 
components of a data presentation system. Computing 
device 300 includes one or more processors or processing 
units 302, a system memory 304, and a bus 306 that couples 
the various system components including the system 
memory 304 to processors 302. The bus 306 represents one 
or more of any of several types of bus structures, including 
a memory bus or memory controller, a peripheral bus, an 
accelerated graphics port, and a processor or local bus using 
any of a variety of bus architectures. The system memory 
304 includes read only memory (ROM) 308 and random 
access memory (RAM) 310. A basic input/output system 
(BIOS) 312, containing the basic routines that help to 
transfer information betWeen elements Within the computing 
device 300 is stored in ROM 308. 
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[0056] Computing device 300 further includes a hard drive 
314 for reading from and Writing to one or more hard disks 
(not shoWn). Some computing devices can include a mag 
netic disk drive 316 for reading from and Writing to a 
removable magnetic disk 318, and an optical disk drive 320 
for reading from or Writing to a removable optical disk 322 
such as a CD ROM or other optical media. The hard drive 
314, magnetic disk drive 316, and optical disk drive 320 are 
connected to the bus 306 by a hard disk drive interface 324, 
a magnetic disk drive interface 326, and a optical drive 
interface 328, respectively. Alternatively, the hard drive 314, 
magnetic disk drive 316, and optical disk drive 320 can be 
connected to the bus 306 by a SCSI interface (not shoWn). 

[0057] The drives and their associated computer-readable 
media provide nonvolatile storage of computer-readable 
instructions, data structures, program modules and other 
data for computing device 300. Although the exemplary 
environment described herein employs a hard disk 314, a 
removable magnetic disk 318, and a removable optical disk 
322, it should be appreciated by those skilled in the art that 
other types of computer-readable media Which can store data 
that is accessible by a computer, such as magnetic cassettes, 
?ash memory cards, digital video disks, random access 
memories (RAMs), read only memories (ROMs), and the 
like, may also be used in the exemplary operating environ 
ment. 

[0058] A number of program modules may be stored on 
ROM 308, RAM 310, the hard disk 314, magnetic disk 318, 
or optical disk 322, including an operating system 330, one 
or more application programs 332, other program modules 
334, and program data 336. In some computing devices 300, 
a user might enter commands and information into the 
computing device 300 through input devices such as a 
keyboard 338 and a pointing device 340. Other input devices 
(not shoWn) may include a microphone, joystick, game pad, 
satellite dish, scanner, or the like. In some instances, hoW 
ever, a computing device might not have these types of input 
devices. These and other input devices are connected to the 
processing unit 302 through an interface 342 that is coupled 
to the bus 306. In some computing devices 300, a monitor 
344 or other type of display device might also be connected 
to the bus 306 via an interface, such as a video adapter 346. 
Some devices, hoWever, do not have these types of display 
devices. In addition to the monitor 344, computing devices 
300 might include other peripheral output devices (not 
shoWn) such as speakers and printers. 

[0059] Generally, the data processors of computing device 
300 are programmed by means of instructions stored at 
different times in the various computer-readable storage 
media of the computer. Programs and operating systems are 
typically distributed, for example, on ?oppy disks or CD 
ROMs. From there, they are installed or loaded into the 
secondary memory of a computing device 300. At execution, 
they are loaded at least partially into the computing device’s 
primary electronic memory. The computing devices 
described herein include these and other various types of 
computer-readable storage media When such media contain 
instructions or programs for implementing the steps 
described beloW in conjunction With a microprocessor or 
other data processor. The service system also includes the 
computing device itself When programmed according to the 
methods and techniques described beloW. 
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[0060] For purposes of illustration, programs and other 
executable program components such as the operating sys 
tem are illustrated herein as discrete blocks, although it is 
recognized that such programs and components reside at 
various times in different storage components of the com 
puting device 300, and are executed by the data processor(s) 
of the computer. 

[0061] Data Presentation System 
[0062] FIGS. 4A and 4B shoW the components of a data 
presentation system 400 implemented at the computing 
device 300 of FIG. 3. Computing device 300 has a processor 
302, a system memory 304 (or other memory such as a hard 
disk, a removable magnetic disk, and/or a removable optical 
disk as shoWn in FIG. 3), and a display 344. The memory 
304 retains XML schema 410, an XSL template 412, XML 
data 414, and a mouse control panel ?le 416 located in 
memory 304 at a ?le space location 
c:\Winnt\system32\main.cpl. The mouse control panel ?le 
416 contains mouse control panel UI settings and controls. 

[0063] The processor 302 is shoWn executing an applica 
tion 418 and a broWser 420. In response to the execution of 
application 418, broWser 420 loads the XML data 414 and 
checks the data ?le against XML schema 410 to ensure that 
the XML data 414 is a valid representation of the schema’s 
speci?ed content. The broWser 420 then processes the XML 
data 414 With the XSL template 412 at an XSL processor 
422 located Within broWser 420 to render a DHTML docu 
ment 424 on the display 344. An example of an XSL 
processor 422 is a dynamically linked library named 
MSXML.DLL available in the Internet Explorer broWser 
from Microsoft Corporation. A dynamically linked library 
(DLL) is a binary ?le that acts as a shared library of 
functions that can be used simultaneously by multiple appli 
cations. DLLs are used for a variety of reasons, primarily for 
either sharing common code betWeen different executable 
?les or breaking an application into separate components, 
thus alloWing for easy upgrades of the application. 
[0064] In FIG. 4A, application 418 invokes XML data 414 
that contains a namespace navigation link 426 to the mouse 
control panel ?le 416 located in memory 304 at 
c:\Winnt\system32\main.cpl. The broWser 420 processes the 
XML data 414 With the XSL template 412 at the XSL 
processor 422 to render the DHTML document 424 that 
forms a mouse control panel UI on the display 344. The 
DHTML document 424 forming the mouse control panel UI 
incorporates the mouse control panel settings and controls 
located in mouse control panel ?le 416. 

[0065] FIG. 4A demonstrates that a DHTML document 
424 is created for display and incorporates data from the ?le 
416 by simply invoking the XML data 414 that contains the 
namespace navigation link 426 to the ?le 416. Namespace 
navigation link 426, /controlpanel/hardWare/mouse, is a 
reference link of navigable nodes that is part of a namespace 
navigation architecture that describes a system’s settings and 
controls using simple, descriptive, and easy to understand 
terminology. It is not clear from the ?le path, 
c:\Winnt\system32\main.cpl, that this points to a mouse 
control panel ?le 416. The namespace navigation link 426, 
hoWever, provides a user With an intuitive understanding 
that a mouse control panel ?le can be accessed via the 
namespace path, /controlpanel/hardWare/mouse. 
[0066] A particular advantage of utiliZing a namespace 
navigation architecture is that it provides a consistent and 
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understandable interface means for application developers 
and independent softWare vendors (ISVs) to use and invoke 
a particular system’s settings and controls. In the illustrated 
example of FIG. 4A, an application developer desiring to 
display a user interface With mouse settings and controls 
Would not have to knoW the speci?c ?le location for the 
mouse control panel ?le 416 in memory 304 to include the 
settings and controls in a mouse control panel user interface 
(e.g., DHTML document 424 

[0067] The namespace navigation architecture alloWs 
developers and ISVs to access a computing system’s settings 
and controls Without having to knoW the details of the 
corresponding system ?les. System ?les’ details include the 
system ?les’ physical location, ?le permissions, and even 
?le names. By referencing the namespace navigation archi 
tecture (i.e., the reference link 426, /controlpanel/hardWare/ 
mouse), one can refer to a data ?le (i.e., mouse control panel 
?le 416 ) containing user interface settings and controls and 
navigate directly to it Without having to knoW the ?le 
speci?c details. This is essentially creating a URL (universal 
resource locator) to navigate system resources. 

[0068] In FIG. 4B, a neW mouse control panel ?le 428 
supersedes the previous mouse control panel ?le 416 and is 
located in memory 304 at a ?le space location 
c:\Winnt\system32\mouse.cpl. The neW ?le 428 contains 
neW mouse control panel UI settings and controls that 
application 418 incorporates into the mouse control panel 
UI, DHTML document 424. 

[0069] If application 418 had originally directly refer 
enced the previous ?le 416, application 418 Would have to 
be reprogrammed to invoke the neW mouse control panel ?le 
428 at the neW location in memory 304. The rami?cations of 
relocating data from an existing ?le to a neW ?le at a neW 
location in memory during data and application develop 
ment, and during upgrades, are compounded for each appli 
cation and system component referencing an existing ?le. 

[0070] In contrast, according to the data presentation sys 
tem described herein, the only change needed from a devel 
opment standpoint is a simple text edit in XML data 414 so 
that the namespace hierarchy link 426 noW references the 
neW mouse control panel ?le 428. Developing the neW 
mouse control panel ?le 428 and relocating the ?le to a neW 
location in memory 304 does not require any reprogram 
ming of application 418, or of any other proprietary or third 
party applications invoking the XML data 414. 

[0071] In the implementation, the XML data 414 is con 
?gured and stored in a manner that describes a namespace 
according to the speci?ed content in the XML schema 410. 
All nodes in a namespace have a single parent node, except 
for the root node Which does not have a parent node. Thus, 
the hierarchy of a namespace reference link is described 
through the physical structure of the XML data document 
itself. The purpose of the namespace navigation architecture 
illustrated in FIGS. 4A and 4B is to derive the contents of 
a displayable user interface With a simple navigation hier 
archy. 

[0072] One advantage of the described architecture is that 
XML schemas and XML data ?les are extensible and can be 
easily modi?ed. Adeveloper can add elements and attributes 
to a schema document and/or data ?le to support a particular 
user interface presentation. UtiliZing XML, XSL, and 
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DHTML allows a displayable UI to appear more like a Web 
page and further allows the incorporation of Web-like con 
trols With Which Internet users are already intuitively famil 
iar. In addition, the UI can be rendered With dynamically 
generated help text, tooltips, and the like. 

[0073] FIGS. 4C and 4D illustrate the extensibility of 
utilizing a namespace navigation architecture to invoke 
independent XML data ?les to de?ne a U1. In FIG. 4C, 
Application 430 executes on processor 302 and has a 
namespace reference link 432 to XML data ?le 434 located 
in memory 304 at a ?le space location 
c:\Winnt\system32\main.cpl. The XML data ?le 434 con 
tains mouse control panel UI settings and controls. 

[0074] When the application 430 is executed on processor 
302, broWser 420 processes the XML data 434 With the XSL 
template 412 at the XSL processor 422 to render a DHTML 
mouse control panel UI document 424 on display 344. The 
DHTML document 424 forming the mouse control panel UI 
incorporates the mouse control panel settings and controls 
located in the XML data ?le 434. 

[0075] FIG. 4D illustrates that the XML data ?le 434 has 
been replaced With a neW XML data ?le 436 Which is located 
in memory 304 at location c:\Winnt\system32\mouse.cpl. 
This neW memory location differs from the ?le space loca 
tion of the noW superseded XML data ?le 434. When the 
application 430 is again executed on processor 302, the 
broWser 420 processes the XML data 436 With the XSL 
template 412 at the XSL processor 422 to render a neW 
DHTML mouse control panel UI document 438 on display 
344. 

[0076] The example illustrated in FIGS. 4C and 4D 
shoWs that a designer or systems programmer can dynami 
cally modify a UI simply by changing the description of the 
UI in the XML data ?le that de?nes the U1. The example also 
shoWs that the abstraction of a system’s settings and controls 
into a namespace navigation architecture eliminates the need 
for application and systems programmers to have to hard 
code ?le space locations into softWare applications. Speci? 
cally, application 430 is able to call a data ?le containing the 
mouse control panel settings and controls With the 
namespace reference link 432 even after the XML data is 
modi?ed and after the data ?le is moved to a neW location 
in memory 304 (FIG. 4C to FIG. 4D). 

[0077] FIG. 5 shoWs a method for generating and render 
ing data With the data presentation system shoWn in FIGS. 
4A-4B. The method is implemented, and the steps are 
performed, in softWare. At step 500, an application execut 
ing on a computing device processor invokes an XML data 
?le and a broWser. The XML data ?le references and 
incorporates other independent data ?le(s). 

[0078] In response to executing the application, the 
broWser loads a base DHTML document, an XSL template, 
the XML data, and the referenced data at step 502. The base 
DHTML document initiates the broWser to load the XSL 
template and the XML data ?le and then generates a 
DHTML document from the XML data using the XSL 
template. At step 504, the broWser veri?es that the data 
format is a valid representation of an XML schema’s speci 
?ed content. At step 506, after verifying the data format, the 
broWser processes the XML data and the referenced data 
With the XSL template. A resultant DHTML document is 
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rendered at a computing device display at step 508. The 
resultant DHTML document incorporates the XML data 
invoked by the application at the initial step 500 and 
incorporates the data referenced by the XML data ?le. 

[0079] Control Panel Hierarchy 

[0080] FIG. 6 illustrates an overall structure of a control 
panel hierarchy 600. The control panel pages are DHTML 
documents rendered With the data presentation system 
shoWn in FIGS. 4A-4B. Navigation pages 602 and 604 have 
prompts, integrated help features, and selectable namespace 
navigation links to groups of system settings and controls at 
task pages 606 and 608. Task pages 606 and 608 have 
selectable namespace navigation links to facilitate a user 
When changing aspects of a computing device’s system 
settings and controls, to include system operation and dis 
play presentation. 

[0081] A home page 610 is also a navigation page from 
Which a user can select a namespace navigational link to a 

task page 612. A home page 610 is a user starting point for 
a group of closely related system’s settings and/or controls. 
Ahome page generally contains only namespace navigation 
links to individual settings or controls on a task page. 
Furthermore, a home page also includes status content to 
inform a user of the system status, a current setting, or other 
content associated With the particular system setting and/or 
control on a particular home page. 

[0082] By organizing related settings and controls 
together on control panel pages 602 through 612 in the 
control panel hierarchy 600 according to usability factors, 
and using control-orientated terminology, a user intuitively 
understands the system’s settings and the associated con 
trols. The organiZation of the control panel hierarchy 600 
alloWs for cross-linking and multiple control panel page 
access to system settings and the associated controls Wher 
ever a user might look for a particular setting and/or control. 
Because each setting and control is Written as an individual 
ActiveX control embedded in a DHTML page, the same 
setting and/or control can easily be made available at 
multiple logical control panel pages. 

[0083] Help features are integrated at the control panel 
pages to present help information that is contextually related 
to the particular control panel page currently rendered for 
display. Asearch for a particular help topic generates select 
able links that direct a user to the appropriate setting task on 
a particular control panel page. 

[0084] Control Panel User Interface 

[0085] FIGS. 7A and 7B illustrate examples of a DHTML 
document generated by the data presentation system 400 
shoWn in FIGS. 4A-4D. Control panel navigation pages 602 
and 604 are shoWn having selectable namespace navigation 
links 700 and 702. Control Panel navigation page 604 (FIG. 
7B) also shoWs selectable namespace sub-navigation links 
704. Each selectable navigation link 700, 702, and 704 is a 
node link in a namespace that is generated dynamically. A 
namespace is a hierarchy of nodes similar to that of a URL 
(universal resource locator) and each node in a namespace is 
similar to an element in the URL path. A node is identi?ed 
by its “ID” Which is simply the name of the displayed 
selectable navigation link on the control panel pages 602 and 
604. 
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[0086] The root node of a namespace navigation link is the 
ID of the navigation link. In FIG. 7A, the root node of the 
namespace for control panel 602 is ID=“ControlPanel”. Any 
node in the namespace architecture (e.g., selectable links 
700, 702, and 704) is uniquely identi?ed by its full path 
name from the root node. Node link 706 in FIG. 7A is 
identi?ed by the path name "/ControlPanel/Settings/Appear 
anceThemes”. Node link 702 in FIG. 7B is identi?ed by the 
path name "/ControlPanel/Settings/AppearanceThemes/ 
Themes”. 

[0087] FIG. 7A shoWs that speci?c node link 706, Which 
identi?es namespace node "/ControlPanel/Settings/Appear 
anceThemes”, navigates through the namespace architecture 
to render Control Panel page 604 (FIG. 7B) at a computing 
device display as indicated by arroW 708. FIG. 7A also 
shoWs that node link 710, Which identi?es node “/Control 
Panel/Settings/AccountsParentalControls”, navigates 
through the namespace architecture to initiate rendering 
Control Panel page 610 (FIG. 8A) at a computing device 
display as indicated by arroW 712. 

[0088] FIGS. 8A and 8B illustrate examples of a DHTML 
document generated by the data presentation system 400 
shoWn in FIGS. 4A-4D. FIG. 8A illustrates control panel 
home page 610 in the control panel hierarchy 600. The home 
page 610 is shoWn having tWo individual setting namespace 
node links 800 and 802 to task pages. Home page 610 also 
shoWs status content 804 to inform a user of the current 

account settings. Selecting node link 802 (i.e., “Change 
name”) navigates through the namespace architecture to 
render control panel task page 612 (FIG. 8B) at a computing 
device display as indicated by arroW 806. 

[0089] FIG. 8B illustrates a control panel task page 612. 
The user interface has a primary area 810 (the right-side 
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pane) and a secondary area 812 (the left-side pane). The 
primary area 810 is a DHTML page dynamically created 
using source HTML or independent XML data and hosting 
ActiveX controls, some of Which are exposed through 
“WindoWs”-brand Management Instrumentation (WMI). 
The presentation system 400 hosts the DHTML page and 
uses the source HTML or independent XML data to con 
struct the secondary area 812. The secondary area 812 
displays help content 814 that is selectable by a user. The 
primary area 810 is presented to assist a user in completing 
a particular task. The primary area 810 displays a dynami 
cally generated task 816, “Type a neW account name”, that 
is a link Within the namespace navigation architecture. The 
primary area 810 also presents the user With con?rmation 
buttons 818, “Change Name” and “Cancel”, to either enact 
or cancel a setting change. 

[0090] Some “WindoWs”-brand control panels that exist in 
the Win32 user interface format are more bene?cial to a user 

in the current format than they Would be if presented in the 
DHTML format. In such a case, a Win32 control panel can 
be incorporated into the control panel hierarchy 600 (FIG. 
6) for access by a user. In addition, third party control panel 
user interfaces can be incorporated into the control panel 
hierarchy 600. 

[0091] Control Panel XML Schema Document 

[0092] The folloWing XML schema (i.e., item 410 in FIG. 
4A-4D) de?nes the namespace for Control Panel and speci 
?es the elements and attributes allowed for the control panel 
pages illustrated in FIGS. 7A-7B and 8A-8B in the control 
panel hierarchy 600 shoWn in FIG. 6. Each Control Panel 
namespace node in the schema 410 is represented by a 
CPNS node (control panel namespace node) element in an 
XML data document (i.e., item 414 in FIGS. 4A-4D). 

<?xml version=”1.0”?> 
<Schema name=“ms-ControlPanel” xmlns=“urn:schemas-microsoft—com:xml—data” 

xmlns :dt=“urn:schemas-microsoft-com:datatypes”> 
<!—— ID is the name of this node, no tWo siblings can have the same ID ——> 
<AttributeType name=“ID” dt:type=“nmtoken” required=“yes”/> 
<!—— access permissions ——> 
<AttributeType name=“PERMISSIONS” dt:type=“enumeration” 

dt:values=“oWner child guest all”/> 
<!—— extensible implies that this node can have children nodes ——> 
<AttributeType name=“EXTENSIBLE” dt:type=“enumeration” 

<!—— replaceable implies that this node can be replaced by another node ——> 
<AttributeType name=“REPLACEABLE” dt:type=“enumeration” 

<!—— hoW many children of this node Will be exposed in lists ——> 
<AttributeType name=“NUMEXPOSED” dt:type=“int” dt:min=“O”/> 
<!—— priority amongst sibling nodes, 0 is loWest priority, 1 is highest ——> 
<AttributeTypename=“PRIORITY" dt:type=“?oat” dt:min=“0.0” 

<!—— Extensions to the ControlPanel narnespace can be made by specifying 
the MOUNTPATH attribute on a root CPNSNode in an XML ?le (A root 
is one Which does not have another CPNSNode as its parent). 
CPNSNode The root CPNSNode is then attached as the child node of the node 
speci?ed by the MOUNTPATH. MOUNTPAT H attributes on a non-root 
CPNSNode are ignored. ——> 
<AttributeTypename=“MOUNTPATH” 

<!—— The following tag names are in sync With the command presentation 
chema tags. This is for convenience and to reflect the fact that these tags 
are used as is While generating the command presentation XML ?le. ——> 
<ElementType name=“Title” 
<ElementType name=“ShortTitle” 

content=“textOnly”/> 
content=“textOnly”/> 
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<ElementType name=“Description” 
<ElementType name=“ToolTip” 
<ElementType name=“Image” 
<ElementType name=“Target” 
<ElementType name=“SearchTarget” 
<ElementType name=“SearchKey” 
<!—— Control Panel speci?c tags ——> 
<ElementType name=“Directive” 
<ElementType name=“SeeAlso” 
<ElementType name=“TellMeMore” 
<ElementType name=“ContentHTML” 
<!—— Control Panel Namespace node ——> 
<ElementType name=“CPNSNode”> 

<attribute type=“ID”/> 

content=“textOnly”/> 
content=“textOnly”/> 
content=“textOnly”/> 
content=“textOnly”/> 
content=“textOnly”/> 
content=“textOnly”/> 

content=“textOnly”/> 
content=“textOnly”/> 
content=“textOnly”/> 
content=“textOnly”/> 

<attribute type=“PERMISSIONS” default=“all”/> 
<attribute type=“EXTENSIBLE” default=“no”/> 
<attribute type=“REPLACEABLE” default=“no”/> 
<element type=“Title” 
<element type=“ShortTitle” 
<element type=“Description” 
<element type=“Tooltip” 
<element type=“Image” 
<element type=“Target” 
<element type=“SearchTarget” 
<element type=“Directive” 
<element type=“ContentHTML” 
<element type=“CommandManifest” 
<element type=“SearchKey” 
<element type=“SeeAlso” 
<element type=“TellMeMore” 
<!-— Recursively include nodes ——> 
<element type=“CPNSNode” 

</ElementType> 
<! —— CPNSNode ——> 

</Schema> 

[0093] The attribute and element types speci?ed in the 
XML schema document above are described following: 

[0094] AttributeType “MOUNTPATH” de?nes an 
attribute on a root CPNSNode (control panel namespace 
node) in an XML ?le that can be utilized to specify an 
extension to the ControlPanel namespace. 

[0095] Attribute type “ID” de?nes a control panel 
namespace identi?er. 

[0096] Attribute type “PERMISSIONS” de?nes access 
permission for the setting. The default value is (ALL), but 
some categories of users may be denied from changing 
certain system settings. 

[0097] Attribute type “EXTENSIBLE” designates that the 
control panel namespace node Will not have any children 
nodes. The default value is (NO) to de?ne Whether or not a 
3rd party can add children to a particular node/branch of the 
taxonomy. 

[0098] Attribute type “REPLACEABLE” designates that 
the control panel namespace node cannot be replaced by 
another node. The default value is (NO) to de?ne Whether or 
not a particular nodelbranch is completely replaceable in the 
future. 

[0099] ElementType “Title” de?nes the name of the node, 
page, or branch that appears in the UI. 

[0100] ElementType “ShortTitle” de?nes a shorter version 
of “Title”. 

[0101] ElementType “Description” de?nes, in plain text, 
the function of a node. 

[0102] ElementType “ToolTip” de?nes the ToolTip text 
for a node link to this page. 

[0103] ElementType “Image” de?nes an image to be dis 
played on a page. 

[0104] ElementType “Target” de?nes the navigation target 
or the command target for this node. 

[0105] ElementType “SearchTarget” de?nes the page to 
navigate to for a search. 

[0106] ElementType “SearchKey” de?nes keywords that 
describe the content of this page that are used in a search. 

[0107] ElementType “Directive” de?nes UI text that tells 
the user What to do on this page. 

[0108] ElementType “SeeAlso” de?nes links to related 
nodes and branches of the taxonomy. 

[0109] ElementType “TellMeMore” de?nes links to help 
topics that are related to this node or branch. 

[0110] ElementType “ContentHTML” de?nes the location 
of the actual HTML ?le Which appears in the content pane. 

[0111] ElementType “CPNSNode” de?nes the data as a 
control panel namespace node. 

[0112] Element type “CommandManifest” de?nes the 
location of the ?le Which de?nes the commands for this 
page. 

[0113] Although embodiments of the data presentation 
system have been described in language speci?c to structural 
features and/or methods, it is to be understood that the 








