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(57) ABSTRACT 

Auser interface for navigating among screens on a personal 
computer. The screens, Which include layers of a shell user 
interface and various locations Within applications, are pre 
sented as pages. In addition, commands and help informa 
tion of an application are presented as a Web of command 
pages. To this end, a unit of measure, called a “place” is 
de?ned. In general, an application is a place, and separate 
documents Within an application may also de?ne a place. 
Separate command WindoWs and dialog boxes Within an 
application or a document typically do not de?ne a place. 
Backwards navigation takes the user to the previous place, 
and forward navigation (if possible) takes the user to the 
neXt place. Because the underlying data for a page may 

(21) Appl, No,: 11/124,740 change betWeen an initial visit to a page and navigation back 
to the page, data objects and page code are maintained 
separately, and are combined only When a request for a page 

(22) Filed: May 9, 2005 is made. 
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UNIFIED NAVIGATION SHELL USER INTERFACE 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to computer 
systems, and more particularly to a graphical user interface 
for a computer operating system. 

BACKGROUND OF THE INVENTION 

[0002] A contemporary operating system, such as 
Microsoft Corporation’s Windows@ 98 operating system, 
provides many different Ways to navigate betWeen and 
Within applications on a computer. For example, existing 
user interfaces utiliZe double clicks, right clicks, menu pulls, 
OK buttons, close boxes, and the like to open and close 
applications, or dialog boxes Within applications. If more 
than one application is opened, a user may be presented With 
multiple WindoWs, Which may become complex and is often 
dif?cult to understand for many users, particularly a novice 
user. 

[0003] Another problem that users encounter is that it is 
often dif?cult to ?nd documents that the user had previously 
accessed, or ?nd the same point (e.g., menu or dialog) Within 
an application that the user had previously reached. A closed 
document and/or application suddenly disappears from the 
screen, requiring that a user knoW its location or some other 
Way to return to the application and/or document at a later 
time. The problem is exacerbated by the fact that so many 
documents and/or applications are launched from different 
locations. For example, links to applications and documents 
may be presented on the user’s desktop. Also, the Start 
button provides navigation via a pop-up menu to applica 
tions and recent documents, and a task bar provides an icon 
for each currently running application. The various options 
for accessing recent documents and applications may not be 
logical for a user, Which may make ?nding a particular 
recent document or application difficult and confusing. 

[0004] Users also often have difficulty understanding hoW 
to navigate to commands Within an application. For 
example, existing applications utiliZe icons on tool bars, 
menu pulls, dialog boxes, and the like to provide access to 
commands that are available for the application. Auser often 
?nds the large number of icons and pull-doWn menu options 
to be overWhelming. Many times, the symbols used on the 
icons are often not that suggestive of the function of the 
command. Moreover, for drop-doWn menus and dialog 
boxes, the commands are typically presented as one or more 
Words that are often not suf?ciently descriptive of the 
function provided by the command. To discover the function 
(or ?nd the appropriate command button), a user may need 
to consult help information. The help information is pro 
vided in a separate dialog box and/or WindoW, and ?nding 
the appropriate help topic about the command in question 
may be dif?cult. Navigating through all of these options may 
be complex, and a user may not be able to access, or may not 
even be aWare of, a variety of commands available in an 
application. 

SUMMARY OF THE INVENTION 

[0005] The present invention relates generally to a user 
interface for navigating among screens on a personal com 
puter. The user interface provides back and forWard buttons 
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for navigating across a large range of scenarios and inter 
actions offered on the computer. 

[0006] Existing Web broWsers, such as Microsoft Corpo 
ration’s Internet Explorer, provide back and forWard buttons 
for stepping back and forWard among screens accessed by a 
user. HoWever, these controls are only available Within the 
context of the Web broWser application. With the release of 
Microsoft Corporation’s WindoWs 98, these controls Were 
extended to a limited set of scenarios and places Within the 
operating system (e.g., WindoWs Explorer). HoWever, navi 
gation betWeen applications (and often Within the applica 
tions) still required movement betWeen, and opening and 
closing of, multiple WindoWs and/or dialog boxes. In con 
trast, the back and forWard navigation of the present inven 
tion provides movement betWeen pages or locations in 
different applications. To this end, a unit of measure, called 
a “place” is de?ned. In general, an application is a place, and 
separate documents Within an application may also de?ne a 
place. Separate command WindoWs and dialog boxes Within 
an application or a document typically do not de?ne a place. 
BackWards navigation takes the user to the previous place, 
and forWard navigation (if possible) takes the user to the 
next place. 

[0007] To facilitate forWard and backWard navigation, a 
global travel log maintains a queue of visited places. Ani 
mations may be provided so that a user is aWare that a 
navigation betWeen places is occurring, Which may not be 
readily apparent to a user When navigating betWeen places in 
the same application. The animations may also provide an 
indication of the navigation direction, e.g., backWard. 

[0008] In addition to the global travel log, a separate travel 
log is maintained for each of the applications that have been 
run on the computer. What is entered into the travel log for 
each application may be speci?ed by the application. The 
travel log may be utiliZed to navigate among the places 
visited Within the application, for example through a drop 
doWn menu or a separate page. 

[0009] When a user navigates aWay from a page, the page 
code (i.e., the code/static data that implements a page) is 
maintained separately from the data (the document or 
objects Which the page code is bound to, editing, or vieW 
ing). This is because the underlying data for a place may be 
applied to many page codes, and the data should maintain its 
identity across all pages. 

[0010] Data objects and page code are maintained sepa 
rately, and are combined only When a request for a place is 
made. To this end, When a navigation aWay from a page is 
made, information about the place is saved in the form of a 
Persistent Application Page, Which includes a pointer to the 
page code, and the place’s VieW State, Which includes 
information about the vieW that is to be shoWn (“vieW 
information”) and a persistent reference to the data, in the 
form of a moniker. The Persistent Application Page, or 
information about the Persistent Application Page, is Written 
into the travel log or logs for each place. 

[0011] To retrieve a place as a result of a request via the 
shell user interface (e.g., by backWard navigation via select 
ing the “Back” button), the Persistent Application Page is 
called, and, in return, the moniker retrieves the associated 
data object and vieW information and binds it to the page 
code. The vieW information may be provided as a part of the 
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moniker, metadata associated With the data object, or via a 
registry of data objects and page vieWs. The data object is 
bound to the page code to produce an instance of the page 
in accordance With the vieW information, and the screen 
display is updated to return the user to the selected place. 

[0012] Another aspect of the present invention is directed 
to converting commands and help information of an appli 
cation (presently presented in dialog boxes, pop-up menus, 
and the like) into a Web of pages. To this end, each 
application has command information de?ned thereWith 
according to a de?ned command schema. In the schema, 
commands are grouped into command groups. Each com 
mand group and command may include the folloWing ?elds: 
a short name (terse), a long name (verbose), verbose descrip 
tive information, a small icon, a large icon, a list of appli 
cation contexts for Which the command is valid, and an alias 
name, Which may help ?nd the command in a search. 
Command groups also have a list of commands and/or other 
command groups that belong to the command group. 

[0013] The command schema enables a Web of pages to be 
constructed from the command groups and commands. For 
example, if a user clicks on a command group, a page is 
constructed shoWing the commands and other command 
groups, if any, listed for that command group. The page Will 
also shoW information from the ?elds of the command 
group. For example, the verbose descriptive information 
may be shoWn on the same rendered page as a short name 

for a command, and may thus provide help information 
Which presently is only available via a separate dialog box 
or WindoW. 

[0014] To restrict the scope of the particular pages in 
accordance With a user-speci?ed search string, a “?lter” may 
be set. To facilitate user navigation among the Web of pages, 
the pages can also include “links”, Which are pointers to 
other commands or command groups (i.e., another node 
Within the tree de?ned by the command group/command 
hierarchy). As a result of selecting (e.g., clicking on) a link, 
a command Other advantages Will become apparent from the 
folloWing detailed description When taken in conjunction 
With the draWings, in Which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a block diagram representing a computer 
system into Which the present invention may be incorpo 
rated; 
[0016] FIG. 2 is a block diagram representing a general 
architecture for a navigation tool in accordance With the 
present invention; 

[0017] FIG. 3 is a representation of a page hierarchy for 
a multiple page user interface in accordance With the present 
invention; 
[0018] FIG. 4 is a block diagram representing creation of 
a second page instance from a ?rst page instance in accor 
dance With the present invention; 

[0019] FIG. 5 is a representation of a running data object 
for use in the present invention; 

[0020] FIG. 6 is a representation of a rendered page for 
the user interface of FIG. 2; 

[0021] FIG. 7 is a representation of a drop-doWn recent 
page list for the page of FIG. 6; 
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[0022] FIG. 8 is a representation of steps in an exemplary 
navigation sequence as tracked in accordance With the 
present invention; 

[0023] FIG. 9 is a representation of steps in a navigation 
sequence and the effects of those steps on a running appli 
cations list in accordance With one aspect of the invention; 

[0024] FIG. 10 is a representation of a screen shot of a 
recent places page in accordance With the present invention; 

[0025] FIG. 11 is a representation of a rendered recent 
applications page in accordance With the present invention; 

[0026] FIG. 12 is a representation of steps in a navigation 
sequence in accordance With an aspect of the present inven 
tion; 

[0027] FIG. 13 is a block diagram representing assembly 
of a command page in accordance With an aspect of the 
present invention; 

[0028] FIG. 14 is a representation of command node tree 
formed in accordance With an aspect of the present inven 
tion; 

[0029] FIG. 15 a representation of a rendered command 
page in accordance With the present invention; 

[0030] FIG. 16 a representation of an alternate embodi 
ment of a rendered command page; 

[0031] FIG. 17 is a ?oW diagram generally representing 
steps for navigating via a shell user interface in accordance 
With one aspect of the present invention; 

[0032] FIG. 18 is a How diagram generally representing 
steps for reinstantiating a page instance in accordance With 
one aspect of the present invention; and 

[0033] FIG. 19 is a How diagram generally representing 
steps for creating a command page in accordance With one 
aspect of the present invention. 

DETAILED DESCRIPTION 

[0034] Exemplary Operating Environment 

[0035] FIG. 1 and the folloWing discussion are intended to 
provide a brief general description of a suitable computing 
environment in Which the invention may be implemented. 
Although not required, the invention Will be described in the 
general context of computer-executable instructions, such as 
program modules, being executed by a personal computer. 
Generally, program modules include routines, programs, 
objects, components, data structures and the like that per 
form particular tasks or implement particular abstract data 
types. 

[0036] Moreover, those skilled in the art Will appreciate 
that the invention may be practiced With other computer 
system con?gurations, including hand-held devices, multi 
processor systems, microprocessor-based or programmable 
consumer electronics, netWork PCs, minicomputers, main 
frame computers and the like. The invention may also be 
practiced in distributed computing environments Where 
tasks are performed by remote processing devices that are 
linked through a communications netWork. In a distributed 
computing environment, program modules may be located 
in both local and remote memory storage devices. 
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[0037] With reference to FIG. 1, an exemplary system for 
implementing the invention includes a general purpose 
computing device in the form of a conventional personal 
computer 20 or the like, including a processing unit 21, a 
system memory 22, and a system bus 23 that couples various 
system components including the system memory to the 
processing unit 21. The system bus 23 may be any of several 
types of bus structures including a memory bus or memory 
controller, a peripheral bus, and a local bus using any of a 
variety of bus architectures. The system memory includes 
read-only memory (ROM) 24 and random access memory 
(RAM) 25. Abasic input/output system 26 (BIOS), contain 
ing the basic routines that help to transfer information 
betWeen elements Within the personal computer 20, such as 
during start-up, is stored in ROM 24. The personal computer 
20 may further include a hard disk drive 27 for reading from 
and Writing to a hard disk, not shoWn, a magnetic disk drive 
28 for reading from or Writing to a removable magnetic disk 
29, and an optical disk drive 30 for reading from or Writing 
to a removable optical disk 31 such as a CD-ROM or other 
optical media. The hard disk drive 27, magnetic disk drive 
28, and optical disk drive 30 are connected to the system bus 
23 by a hard disk drive interface 32, a magnetic disk drive 
interface 33, and an optical drive interface 34, respectively. 
The drives and their associated computer-readable media 
provide non-volatile storage of computer readable instruc 
tions, data structures, program modules and other data for 
the personal computer 20. Although the exemplary environ 
ment described herein employs a hard disk, a removable 
magnetic disk 29 and a removable optical disk 31, it should 
be appreciated by those skilled in the art that other types of 
computer readable media Which may store data that is 
accessible by a computer, such as magnetic cassettes, ?ash 
memory cards, digital video disks, Bernoulli cartridges, 
random access memories (RAMs), read-only memories 
(ROMs) and the like may also be used in the exemplary 
operating environment. 
[0038] A number of program modules may be stored on 
the hard disk, magnetic disk 29, optical disk 31, ROM 24 or 
RAM 25, including an operating system 35, (including a ?le 
system therein and/or associated thereWith), one or more 
application programs 36, other program modules 37 and 
program data 38. Auser may enter commands and informa 
tion into the personal computer 20 through input devices 
such as a keyboard 40 and a pointing device 42. Other input 
devices (not shoWn) may include a microphone, joystick, 
game pad, satellite dish, scanner or the like. These and other 
input devices are often connected to the processing unit 21 
through a serial port interface 46 that is coupled to the 
system bus, but may be connected by other interfaces, such 
as a parallel port, game port or universal serial bus (USB). 
A monitor 47 or other type of display device is also 
connected to the system bus 23 via an interface, such as a 
video adapter 48. In addition to the monitor 47, personal 
computers typically include other peripheral output devices 
(not shoWn), such as speakers and printers. 
[0039] The personal computer 20 may operate in a net 
Worked environment using logical connections to one or 
more remote computers, such as a remote computer 49. The 
remote computer 49 may be another personal computer, a 
server, a router, a netWork PC, a peer device or other 
common netWork node, and typically includes many or all of 
the elements described above relative to the personal com 
puter 20, although only a memory storage device 50 has 
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been illustrated in FIG. 1. The logical connections depicted 
in FIG. 1 include a local area netWork (LAN) 51 and a Wide 
area netWork 52. Such netWorking environments are 
commonplace in offices, enterprise-Wide computer net 
Works, intranets and the Internet. 

[0040] When used in a LAN netWorking environment, the 
personal computer 20 is connected to the local netWork 51 
through a netWork interface or adapter 53. When used in a 
WAN netWorking environment, the personal computer 20 
typically includes a modem 54 or other means for establish 
ing communications over the Wide area netWork 52, such as 
the Internet. The modem 54, Which may be internal or 
external, is connected to the system bus 23 via the serial port 
interface 46. In a netWorked environment, program modules 
depicted relative to the personal computer 20, or portions 
thereof, may be stored in the remote memory storage device. 
It Will be appreciated that the netWork connections shoWn 
are exemplary and other means of establishing a communi 
cations link betWeen the computers may be used. 

[0041] Uni?ed Navigation Shell User Interface 

[0042] The present invention provides a navigation system 
60 for a computer system such as the computer system 20. 
As described beloW, the navigation system 60 provides a 
shell user interface 62 that facilitates back and forth navi 
gation betWeen and Within applications on the computer 
system 20. 

[0043] FIG. 2 shoWs an architecture for the navigation 
system 60 in accordance With the present invention. 
Although the navigation system 60 is shoWn as being 
installed in the computer system 20, components of the 
navigation system as described herein may be distributed 
among a plurality of computer systems. In addition, some or 
all of the various components referenced herein may be 
combined With or included Within other components, While 
others may be separate from one another and may be 
appropriately invoked as needed. 

[0044] The navigation system 60 includes a shell compo 
nent 64 associated With the shell user interface 62. The shell 
component 64 is integrated into (or alternatively is external 
to and associated With) the operating system 35. The oper 
ating system 35 also includes a renderer, such as an XML or 
HTML interpreter 63, having netWork access softWare. 
Alternatively, the interpreter 63, may be external to the 
operating system 35. 

[0045] In accordance With one aspect of the present inven 
tion, the shell user interface 62 includes multiple layers (e. g., 
organiZed in a hierarchical Web) of pages to organiZe and 
display links to local and remote documents, programs, Web 
links, tasks, services, devices, and the like. At the top level 
of the multiple-page shell user interface 62, a start page 65 
(FIG. 3) provides access via hyperlinks to loWer order pages 
701-706, as Well as a number of local and remote documents 
671-67H, Web locations 681-68], and programs 691-69L. The 
hyperlinks are displayed as headings, titles, icons, or the 
like, the selection of Which provides access (via the shell 
component 64) to either a loWer order page or local and/or 
remote programs, documents, Web sites, services, or 
devices. The loWer order pages 661-66G preferably provide 
access via hyperlinks to sub-pages and more narroWly 
scoped documents, Web locations, and programs. The sub 
pages may provide further hyperlinks, and so forth. A shell 




















