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(57) ABSTRACT 
An object-oriented framework comprises system services, 
objects, and integration interfaces Which unify retrieval and 
browsing of data among multiple different application pro 
grams, document formats, and local and remote data storage 
sites. The framework provides a hyperlink object Which 
encapsulates general hyperlink navigation functions. The 
hyperlink object has a moniker Which references a hyper 
link’s target, and a location string Which designates a 
location in the target. The hyperlink object uses the moniker 
to retrieve the target as an object in the frameWork, and 
causes the object to display a vieW of the target at the 
location. The frameWork also provides a broWse context 
object Which maintains a navigation stack of navigated 
hyperlink targets, and alloWs passing of WindoW and navi 
gation tool bar position information to a frame in Which the 
target is displayed to effect the appearance of WindoW reuse 

(D Notice: This is a Publication of a Continued PTOS- When navigating betWeen frames. The frameWork also 
eclltiOn aPPIiCaIiOH (CPA) ?led under 37 includes a cache and table of running objects to speed return 
CFR 1.53(d). navigation to recently navigated targets. 
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OBJECT-ORIENTED FRAMEWORK FOR 
HYPERLINK NAVIGATION 

FIELD OF THE INVENTION 

[0001] This invention relates generally to systems and 
methods for browsing or navigating to and retrieving data on 
a computer, and more particularly relates to browsing data of 
different varieties and from different sources in a uni?ed 
manner. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0002] Previous techniques and mechanisms for navigat 
ing to and retrieving data in a computer system have had 
signi?cant drawbacks which pose obstacles to providing 
uni?ed tools for browsing data seamlessly and transparently 
from all sources (including local storage, local networks, 
and remote networks). 

[0003] An example of a previous system for navigating to 
and retrieving data is the user interface of the Microsoft 
Windows® 95 operating system. This interface displays 
“folder views” which show the contents (e.g., ?les and 
sub-directories) of ?le system directories (also referred to as 
“folders”) on the computer’s local storage (e.g., hard or 
?oppy disk drive) or a connected local area network 
(“LAN”). The folder views show ?les in a folder using one 
of four display modes: large icon, small icon, list, and 
details. Auser navigates to a document by opening succes 
sive folder views beginning with a “my computer” or 
“network neighborhood” folder view (which are a top or 
“root” folder in the ?le systems of the local storage and 
LAN, respectively), and then selecting a particular ?le 
represented in the folder view. In response, the operating 
system loads an application program associated with the ?le, 
and causes the application program to “open” the ?le. This 
results in the application program displaying the contents of 
the ?le in a window (i.e., rectangular display area on the 
computer monitor’s screen). 

[0004] These folder views provide a uni?ed and consistent 
way of navigating to data stored as ?les in a computer’s local 
storage or on a connected LAN. But, navigation using the 
folder views also is limited in many respects. The folder 
views do not permit equivalent navigation to data stored 
remotely, such as on the Internet or on-line services. The 
folder views also do not retain any navigation “state” 
information, which would allow retracing or returning to 
data which has been previously navigated. The only state 
remaining after navigation with a folder view is that the 
folder view in which a ?le is selected remains open as a 
separate window in the Windows® 95 user interface. 

[0005] Another example of a previous navigation system 
is an Internet browser, such as the Netscape Navigator or the 
Microsoft® Internet Explorer. Internet browsers have gen 
erally supported navigation using hyperlinks between hyper 
text documents residing on the World-Wide Web. The Inter 
net is a global network of cooperatively interconnected 
computer networks, consisting of millions of individual 
computers. A portion of the Internet referred to as the 
“World-Wide Web” consists of computers, also referred to 
as “sites,” which make multi-media documents in hyper-text 
mark-up language (HTML) format generally available for 
downloading or retrieval by individuals having a computer 
with Internet access. 
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[0006] The HTML documents can contain “hyperlinks,” 
which are references (e.g., in the form of a uniform resource 
locator or URL) to another HTML document on the World 
Wide Web or to another part of the same document. Gen 
erally, the hyperlinks are displayed as underlined or other 
wise highlighted text, or a graphic within the document 
which the user can activate by “clicking” using a mouse or 
other input device. When a hyperlink is activated, the 
Internet browser navigates to the document that the hyper 
link references by retrieving and displaying the referenced 
document in place of a currently displayed document. 

[0007] Internet browsers typically maintain navigation 
state information in the form of a navigation log or “history” 
of previously navigated documents. The Browser uses the 
history to provide “go back” and “go forward” controls with 
which the user can backtrack and retrace a path between 
previously navigated documents. Some browsers also pro 
vide a “favorites” or “bookmark” feature with which the 
user creates a list of user-selected HTML documents for 
future reference. The user can later return to the document 
by selecting it from the favorites list. 

[0008] However, previous Internet browsers also have 
failed to provide uni?ed browsing of different varieties of 
data from different sources. The typical previous Internet 
browser is an HTML document viewer application which 
can display an HTML document within an application 
window, and supports hyperlink navigation which replaces 
one HTML document with another in the same application 
window. (An application window is the display area under 
control of the application in a graphical user interface (GUI) 
of an operating system.) This typical browser cannot display 
other varieties of documents (e.g., a Microsoft® Word 
application document), and doesn’t allow hyperlink naviga 
tion to such documents. In short, such typical browsers 
allow hyperlink navigation between only HTML documents 
and only within a single application window. 

[0009] One browser, the Microsoft® Internet Explorer, 
version 2.0 (hereafter the IE 2.0 browser), supports hyper 
link navigation to a non-HTML document in a separate 
application window. More speci?cally, if the destination 
document of a hyperlink is a non-HTML document, the IE 
2.0 browser determines the application associated with the 
document (such as by looking up the document’s ?le name 
extension in the Windows® operating system registry) and 
causes that application to be launched with the document 
opened in a separate application window (e.g., through a 
shell execute command of the Windows® operating sys 
tem). For example, if the user activates a hyperlink to a 
Microsoft® Word document on the Internet (at e.g., “http:// 
www.microsoft.comlintdev/ie2spec.doc”), the IE 2.0 
browser causes the Microsoft® Word application to be 
loaded (if the application is installed on that computer) and 
to open the document in its window. 

[0010] However, the IE 2.0 browser still fails to provide 
uni?ed navigation. When a hyperlink is navigated to a 
separate application window of a non-HTML document with 
the IE 2.0 browser, hyperlink navigation is effectively 
“dead-ended.” To continue hyperlink navigation, the user 
must switch windows back to the IE 2.0 browser window. 
There also is no “go back” hyperlink control or command 
available to return from the non-HTML document in the 
separate application window back to the HTML document in 
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the IE 2.0 browser window. Instead, the user must switch 
windows using operating system mechanisms, such as the 
“control+escape” or “control+ta ” hot key combinations of 
the Microsoft Windows® operating system. Thus, hyperlink 
navigation in the IE 2.0 browser is still limited to a single 
application window since the separate application window 
of a non-HTML document cannot fully participate in hyper 
link navigation. 

[0011] Further, the hyperlink navigation of the IE 2.0 
browser to a non-HTML document in a separate application 
window does not have the same effect as typical hyperlink 
navigation. In typical hyperlink navigation, navigating a 
hyperlink replaces the document which contains the hyper 
link with another document that is the destination or target 
of the hyperlink. Conversely, when navigating to a non 
HTML document, the IE 2.0 browser causes an application 
associated with the non-HTML document to be launched in 
a separate window. This separate application window can be 
nearly anywhere on the computer screen, and may be either 
windowed or full screen (typical application windows retain 
the siZe and position settings from when they were last 
open). Meanwhile, the HTML document that contains the 
hyperlink remains open in the IE 2.0 browser window. As a 
result, unless both the IE 2.0 browser window and the 
separate application window both happen to be full-siZed, 
the document displayed in the separate application window 
does not replace the HTML document in the IE 2.0 browser 
window and may not overlap any part of the IE 2.0 browser 
window. 

[0012] A uni?ed browsing environment based on the 
hyperlink navigation browsing model is provided in the 
present invention by an object-oriented framework and 
system having objects, programming interfaces, object inte 
gration interfaces, and methods for supporting uni?ed navi 
gation among different varieties of documents, data, and 
application programs. The invention overcomes the limita 
tion in previous Internet browsers of navigating within a 
single application window, and provides seamless naviga 
tion between multiple document types and applications. 

[0013] According to one aspect of the invention, the 
object-oriented framework includes a hyperlink object 
which encapsulates information needed to navigate a hyper 
link, and the action of navigating the hyperlink. In the 
illustrated embodiment of the invention, the hyperlink object 
is a system-de?ned object which supports an integration 
interface that allows other programs to use the hyperlink 
object for navigating the hyperlink. The hyperlink object 
contains a moniker to a target of the hyperlink, a character 
string designating a destination location within the target, a 
descriptive name for the hyperlink (“friendly name”), and 
other parameters. 

[0014] According to another aspect of the invention, the 
object-oriented framework further includes a browse conteXt 
object and integration interfaces for a hyperlink container 
object, a hyperlink target object and a hyperlink frame 
object. The browse conteXt object maintains a history of 
navigated hyperlinks, and other context information for 
hyperlink navigation including window siZe and position. 
The integration interfaces of these objects allow multiple 
different applications to interact with the browse conteXt so 
as to participate fully in hyperlink navigation. With the 
browse conteXt and integration interfaces, the applications 
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can provide “go back” and “go forward” controls which 
retrace prior hyperlink navigation activity between the appli 
cations. The applications also can use the browse conteXt to 
position and siZe the destination application window of the 
hyperlink so as to create the appearance of replacing the 
originating application window of the hyperlink. The system 
thereby allows seamless hyperlink navigation between dif 
ferent document types and applications. 

[0015] According to a further aspect of the invention, the 
system also includes a set of programming interfaces which 
allow applications to participate in uni?ed browsing without 
implementing objects to support the integration interfaces. 

[0016] Additional features and advantages of the inven 
tion will be made apparent from the following detailed 
description of an illustrated embodiment which proceeds 
with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a block diagram of a computer system 
that may be used to implement a method and apparatus 
embodying the invention for uni?ed browsing. 

[0018] FIG. 2 is a diagram illustrating a browsing system 
including the computer of FIG. 1 for uni?ed browsing 
according to an illustrated embodiment of the invention. 

[0019] FIG. 3 is a block diagram of typical data structures 
for an object in the computer system of FIG. 1. 

[0020] FIG. 4 is a block diagram of software components 
that support binding to a named object using a moniker. 

[0021] FIG. 5 is a process How diagram of a binding 
process performed by the moniker of FIG. 4. 

[0022] FIG. 9 is a block diagram of a software component 
architecture for uni?ed hyperlink navigation in the computer 
of FIG. 1 according to a further illustrated embodiment of 
the invention. 

[0023] FIG. 10 is a How chart of a simple hyperlink 
navigation process performed in the hyperlink navigation 
architecture of FIG. 9. 

[0024] FIG. 11 is a ?owchart of a full hyperlink naviga 
tion process performed in the hyperlink navigation archi 
tecture of FIG. 11. 

[0025] FIG. 12 is a view of a hyperlink navigation toolbar 
used in a browser frame of the browsing system of FIG. 2, 
and in hyperlink frames of the software component archi 
tecture of FIG. 9. 
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[0026] 
[0027] 1. Computer Overview 

[0028] Referring to FIG. 1, an operating environment for 
an illustrated embodiment of the present invention is a 
computer system 20 with a computer 22 that comprises at 
least one high speed processing unit (CPU) 24, in conjunc 
tion with a memory system 26, an input device 28, and an 
output device 30. These elements are interconnected by at 
least one bus structure 32. 

[0029] The illustrated CPU 24 is of familiar design and 
includes an ALU 34 for performing computations, a collec 
tion of registers 36 for temporary storage of data and 
instructions, and a control unit 38 for controlling operation 
of the system 20. The CPU 24 may be a processor having 
any of a variety of architectures including Alpha from 
Digital, MIPS from MIPS Technology, NEC, IDT, Siemens, 
and others, X86 from Intel and others, including CyriX, 
AMD, and NeXgen, and the PowerPc from IBM and 
Motorola. 

[0030] The memory system 26 generally includes high 
speed main memory 40 in the form of a medium such as 
random access memory (RAM) and read only memory 
(ROM) semiconductor devices, and secondary storage 42 in 
the form of long term storage mediums such as ?oppy disks, 
hard disks, tape, CD-ROM, ?ash memory, etc. and other 
devices that store data using electrical, magnetic, optical or 
other recording media. The main memory 40 also can 
include video display memory for displaying images 
through a display device. Those skilled in the art will 
recognize that the memory 26 can comprise a variety of 
alternative components having a variety of storage capaci 
ties. 

[0031] The input and output devices 28, 30 also are 
familiar. The input device 28 can comprise a keyboard, a 
mouse, a physical transducer (e.g., a microphone), etc. The 
output device 30 can comprise a display, a printer, a trans 
ducer (e.g., a speaker), etc. Some devices, such as a network 
interface or a modem, can be used as input and/or output 
devices. 

[0032] As is familiar to those skilled in the art, the 
computer system 20 further includes an operating system 
and at least one application program. The operating system 
is the set of software which controls the computer system’s 
operation and the allocation of resources. The application 
program is the set of software that performs a task desired 
by the user, using computer resources made available 
through the operating system. Both are resident in the 
illustrated memory system 26. 

[0033] In accordance with the practices of persons skilled 
in the art of computer programming, the present invention is 
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described below with reference to acts and symbolic repre 
sentations of operations that are performed by computer 
system 20, unless indicated otherwise. Such acts and opera 
tions are sometimes referred to as being computer-executed. 
It will be appreciated that the acts and symbolically repre 
sented operations include the manipulation by the CPU 24 of 
electrical signals representing data bits which causes a 
resulting transformation or reduction of the electrical signal 
representation, and the maintenance of data bits at memory 
locations in memory system 26 to thereby recon?gure or 
otherwise alter the computer system’s operation, as well as 
other processing of signals. The memory locations where 
data bits are maintained are physical locations that have 
particular electrical, magnetic, or optical properties corre 
sponding to the data bits. 

[0034] 1. Browser Overview 

[0035] In a browsing environment 50 of an illustrated 
embodiment of the invention shown in FIG. 2, the computer 
20 (also shown in FIG. 1) runs software, referred to herein 
as a “browser,” for uni?ed browsing of electronic documents 
and other data from local sources (e.g., the secondary 
storage 42 of FIG. 1) and from a remote computer network 
52. The browser can be integrated with the operating system 
software, or can be a separate application software. The 
illustrated browser is implemented by the software as an 
OLE object (described below). 
[0036] The illustrated remote computer network 52 is the 
Internet, which is described in the Background and Sum 
mary of the Invention above. In the illustrated browsing 
environment 50, the computer 20 connects to the computer 
network 52 over a telephone line 54 with a modem 56. Other 
physical connections to the computer network alternatively 
can be used, such as an ISDN, T1 or like high speed 
telephone line and modem, a television cable and modem, a 
satellite link, an optical ?ber link, an Ethernet or other local 
area network technology wire and adapter card, radio or 
optical transmission devices, etc. The invention can alter 
natively be embodied in a browsing environment for other 
public or private computer networks, such as a computer 
network of a commercial on-line service or an internal 

corporate local area network (LAN), an intranet, or like 
computer network. 

[0037] Documents for browsing with the illustrated 
browser can reside as ?les of a ?le system stored in the 
computer’s secondary storage 42 (FIG. 1), or reside as 
resources at a remote computer 58 (also referred to as a 
“site”) connected to the computer network 52, such as a 
world-wide web site on the Internet. The illustrated docu 
ment 60 residing at the site 58 conforms with HTML 
standards, and may include extensions and enhancements of 
HTML standards. However, the illustrated browser also can 
browse documents having other data formats (e.g., 
Microsoft® Word documents, etc.) from the computer 20 or 
remote computer 58. 

[0038] In conformance with HTML, the illustrated docu 
ment 60 can incorporate other additional information con 
tent 62, such as images, audio, video, executable programs, 
etc. (hereafter simply “images”62), which also reside at the 
remote computer 58. The document 60 and images 62 
preferably are stored as ?les in a ?le system of the remote 
computer 58. The document 60 incorporates the images 62 
using HTML tags that specify the location of ?les or other 
Internet resource containing the images on the Internet 52. 
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[0039] When used for browsing documents, the illustrated 
browser displays the document in a WindoW 68 or rectan 
gular area of the computer’s display 30 allocated to the 
broWser by the operating system. The illustrated WindoW 68 
comprises a frame 70, a document display area 72, and user 
interface controls 74. The broWser provides the document 
display area 72 for displaying the document. 

[0040] The broWser and other client applications Within 
the computer 20 preferably Work With documents (Which 
have data formats other than those native to the broWser or 
client application) by encapsulating the document’s data into 
an associated object, and integrating With the object using 
pre-de?ned interfaces as described more fully beloW. These 
document objects include the code to Work With the docu 
ment’s data, including code to display the document data in 
the document display area 72. The broWser thus operates as 
a host or container of document objects, by providing a 
WindoW and frame Which includes a document display area 
in Which a hosted document object can display its document. 
Working With documents encapsulated as document objects 
alloWs full use of all the features described beloW. 

[0041] Alternatively, the broWser or other client applica 
tion can Work With a document by launching an application 
program associated With the document, and causing the 
associated application program to load the document and 
perform a speci?ed operation on the document. In the 
Microsoft Windows@ operating system, this is done by 
looking up the application program associated With the 
document’s ?le name extension in the system registry, (e.g., 
“.doc” for Microsoft® Word documents, “.vsd” for 
ShapeWare’s VISIO draWings, etc.) and a text string com 
mand for directing the program to perform a desired opera 
tion. The application program associated With a document 
also may be identi?ed in the Microsoft Windows@ operating 
system by matching a bit pattern at speci?c offset into the 
?le as also speci?ed in the system registry. The broWser or 
other client application patches the document’s ?le name 
into the text string command, and invokes the operating 
system’s shell execute service to execute the command. 
Shell execute is a Well knoWn Windows@ operating system 
service Which issues a text string as a command to the 
operating system’s command interpreter (i.e., the “com 
mand.com” program in the Windows@ operating system). 
The text string generally is in the form of an MS-DOS 
command, Which speci?es a path and ?le name of the 
associated application program’s executable ?le, a ?ag for 
specifying the desired operation, and the document’s path 
and ?le name. The command interpreter responds by parsing 
the text string, loading the application program speci?ed in 
the text string, and passing the ?ag and the document’s path 
and ?le name as command line arguments into the applica 
tion program. The application program then “opens” (i.e., 
loads) the document and performs the operation speci?ed by 
the ?ag. 

[0042] Referring to FIG. 12, the user interface controls of 
the illustrated broWser include a hyperlink navigation tool 
bar 480 for use in controlling hyperlink navigation. The 
illustrated hyperlink navigation toolbar 480 includes a but 
ton bar 482 and an address entry bar 484. The user can 
navigate to a desired document or other application in the 
illustrated broWser by clicking on a hyperlink contained in 
the document Which is currently displayed Within the 
broWser frame, or by entering a name (e.g., a URL address 
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or ?le system path name) for the document in the address 
entry bar. Other operations associated With hyperlink navi 
gation are activated from the toolbar. A menu bar With drop 
doWn menus also can be included for activating other 
broWser operations. 

[0043] The button bar 482 has button controls 490-496 for 
activating various hyperlink navigation operations. The but 
ton control 490 is a “go back” button Which operates to 
navigate to an immediately preceding document or applica 
tion program in a sequentially ordered history (described 
more fully beloW) of previously navigated documents and 
applications. The button control 491 is a “go forWard” 
button Which causes navigation to a next document or 
application in the history. The button control 492 is a stop 
button Which operates to halt retrieval of a document during 
hyperlink navigation. The button control 493 is a refresh 
button Which causes the broWser to redisplay the current 
document. The button control 494 is a home button Which 
causes the broWser to navigate to a user-de?ned default start 
document (Which may, for example, be a home page on the 
Internet such as the Microsoft NetWork home page at the 
URL, “http://WWW.msn.com”). The button control 495 is a 
search button Which operates to initiate a search using an 
Internet search engine on user input keyWords. The button 
control 496 is a favorites button Which accesses a favorites 
list feature of the broWser, Which is a user de?ned list of 
documents. The address entry bar 484 includes a text entry 
box 498 and a drop doWn list control 499. The user can enter 
a name of a document for the broWser to retrieve in the text 
entry box 498. The drop doWn button 499 operates to display 
a list of most recently navigated documents from the history. 
The user can navigate to a document by selecting it from the 
drop doWn list. 

[0044] In the illustrated broWser, the hyperlink navigation 
toolbar 480 has a default position Within the broWser Win 
doW 68 in a horiZontal orientation under a title bar portion 
of the frame 70 (FIG. 2). HoWever, the user can move the 
toolbar to other optional positions (e.g., in a vertical orien 
tation at the right or left edge of the frame, in a horiZontal 
orientation at a bottom edge of the frame, or in a moveable 
sub-WindoW) by editing the toolbar’s properties. In the 
illustrated embodiment, the user edits the properties by 
selecting a customiZe menu command. This opens a cus 
tomiZe dialog box With user interface controls for setting the 
toolbar’s properties. 

[0045] 2. Object OvervieW 

[0046] Referring to FIG. 2, the illustrated embodiment of 
the invention utiliZes objects Which conform to the compo 
nent object model (COM) of Microsoft Corporation’s OLE. 
For a detailed discussion of OLE see Inside OLE, Second 
Edition by Kraig Brockschmidt, Microsoft Press, Redmond, 
Wash. 1995. A brief overvieW of objects in OLE and 
associated terminology is provided beloW before discussing 
the details of the illustrated embodiment. 

[0047] An object is an instance of a programmer-de?ned 
type referred to as a class, Which exhibits the characteristics 
of data encapsulation, polymorphism and inheritance. Data 
encapsulation refers to the combining of data (also referred 
to as properties of an object) With methods that operate on 
the data (also referred to as member functions of an object) 
into a unitary softWare component (i.e., the object), such that 
the object hides its internal composition, structure and 






































































































