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CONNECTING TO DIFFERENT NETWORK TYPES THROUGH
A COMMON USER INTERFACE

BACKGROUND
[0001] In contemporary computer systems and networking,
computer users view networks from the perspective of the
network source, e.g., what the user needs to do to make a
connection. For example, a host machine typically has one or
more network interface cards (NICs), each of which provides a
different type of connectivity corresponding to a network

connection.

[0002] In general, each of these types of network
connections provides its own user experience. For exémple, in
Microsoft Corporation’s Windows® XP operating system, there are
separate user interfaces for remote access service (RAS) dial-
up connections, RAS PPPoE (Point-to-Point Protocol over
Ethernet) connections, RAS VPN (virtual private network)
connections, RAS connection manger dial-up / VPN connections,
wireless 802f11 connections, wireless wide area network
connections (e.g., GSM / CDMA), Wi-Max 802.16 connections, and
Bluetooth® personal area network connections. Moreover, the
user typically had to go to different places to locate the
user interface to connect to each one, and each user interface

tended to work differently from the others.

[0003] As computing in general becomes more service
oriented, the user’s various network connections can be
considered a service with a multitude of providers. Many
users are confused and frustrated when dealing with network
connections, because in general the current user interface
model of having different user interfaces for different
network connections does not match a service-oriented, network

destination computing model.
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SUMMARY
[0004] This Summary is provided to introduce a selection of
representative concepts in a simplified form that are further
described below in the Detailed Description. This Summary is
not intended to identify key features or essential features of
the claimed subject matter, nor is it intended to be used in
any way that would limit the scope of the claimed subject

matter.

[0005] Briefly, various aspects of the subject matter
described herein are directed towards a technology by which
network connections are unified into a single user interface
for user interaction with those networks. An aggregator
obtains network related information from a plurality of media
modules, including media modules corresponding to different
types of network. A user interface component coupled to (or
part of) the aggregator component displays representations of
available network connections for different network types at a

common interactive page.

[0006] To this end, upon receiﬁing information identifying
available networks that correspond to different types of
media, a user interface component and/or the aggregator
aggregates the available network connections and displays
representations of the available network connections on the
user interface. The result is a single user interface page on
which the available networks are represented as available
network connections that may correspond to destinations, for
example by displaying a network name and/or a user-friendly
name maintained in a network profile. Also displayable is
connectivity status, security-related information, signal
strength information for wireless network connections, and

other information.
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[0007] By interacting with the page, the user may connect
to or disconnect from any available network. As other
examples of interaction, the user may choose to show all
available network connections, or only subset of the available
network connections (e.g., only wireless, or only dial-up and

VPN), or obtain additional information by interacting with the

page.

[0008] Other advantages may become apparent from the
following detailed description when taken in-conjunction with

the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The present invention is illustrated by way of
example and not limited in the accompanying figures in which
like reference numerals indicate similar elements and in

which:

[0010] FIGURE 1 shows an illustrative example of a general-
purpose computing environment into which various aspects of

the present invention may be incorporated.

[0011] FIG. 2 is a representation of an example
architecture for displaying and/or enabling connection to

different network types through a common user interface.

[0012] FIG. 3 is a representation of example components for
displaying and/or enabling connection to different network

types through a common user interface.

[0013] FIG. 4 is a representation of using profile
information and filtering to selectively display available

network information.

[0014] FIGS. 5-10 are representations of a user interface
page in various states as controlled by user interaction and

network availability and events.
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DETAILED DESCRIPTION
EXEMPLARY OPERATING ENVIRONMENT

[0015] FIGURE 1 illustrates an example of a suitable
computing system environment 100 on which the invention may be
implemented. The computing system environment 100 is only one
example of a suitable computing environment and is not
intended to suggest any limitation as to the scope of use or
functionality of the invention. Neither should the computing
environment 100 be interpreted as having any dependency or
requirement relating to any one or combination of components

illustrated in the exemplary operating environment 100.

[0016] The invention is operational with numerous other
general purpose or special purpose computing system
environments or configurations. Examples of well known
computing systems, environments, and/or configurations that
may be suitable for use with the invention include, but are
not limited to: personal computers, server computers, hand-
held or laptop devices, tablet devices, multiprocessor
systems, microprocessor-based systems, set top boxes,
programmable consumer electronics, network PCs, minicomputers,
mainframe computers, distributed computing environments that

include any of the above systems or devices, and the like.

[0017] The invention may be described in the general
context of computer-executable instructions, such as program
modules, being executed by a computer. Generally, program
modules include routines, programs, objects, components, data
structures, and so forth, which perform particular tasks or
implement particular abstract data types. 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 local
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and/or remote computer storage media including memory storage

devices.

[0018] With reference to FIG. 1, an exemplary system for
implementing the invention includes a general purpose
computing device in the form of a computer 110. Components of
the computer 110 may include, but are not limited to, a
processing unit 120, a system memory 130, and a system bus 121
that couples various system components including the system
memory to the processing unit 120. The system bus 121 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. By way of example, and
not limitation, such architectures include Industry Standard
Architecture (ISA) bus, Micro Channel Architecture (MCA) bus,
Enhanced ISA (EISA) bus, Video Electronics Standards
Association (VESA) local bus, and Peripheral Component

Interconnect (PCI) bus also known as Mezzanine bus.

[0019] The computer 110 typically.inéludes a variety of
computer-readable media. Computer-readable media can be any
avallable media that can be accessed by the computer 110 and
includes both volatile and nonvolatile media, and removable
and non-removable media. By way of example, and not
limitation, computer-readable media may comprise computer
storage media and communication media. Computer storage media
includes volatile and nonvolatile, removable and non-removable
media implemented in any method or technology for storage of
information such as computer-readable instructions, data
structures, program modules or other data. Computer storage
media includes, but is not limited to, RAM, ROM, EEPROM, flash
memory or other memory technology, CD-ROM, digital versatile
disks (DVD) or other optical disk storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic storage

devices, or any other medium which can be used to store the
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desired inrormation and wnich can accessed by the computer
110. Communication media typically embodies computer-readable
instructions, data structures, program modules or other data
in a modulated data signal such as a carrier wave or other
transport mechanism and includes any information delivery
media. The term “modulated data signal” means a signal that
has one or more of its characteristics set or changed in such
a manner as to encode information in the signal. By way of
example, and not limitation, communication media includes
wired media such as a wired network or direct-wired
connection, and wireless media such as acoustic, RF, infrared
and other wireless media. Combinations of the any of the
above should also be included within the scope of computer-

readable media.

[0020] The system memory 130 includes computer storage
media in the form of volatile and/or nonvolatile memory such
as read only memory (ROM) 131 and random access memory (RAM)
132. A basic input/output system 133 (BIOS), containing the
basic routines that help to transfer information between
elements within computer 110, such as during start-up, is
typically stored in ROM 131. RAM 132 typically contains data
and/or program modules that are immediately accessible to
and/or presently being operated on by processing unit 120. By
way of example, and not limitation, FIG. 1 illustrates
operating system 134, application programs 135, other program

modules 136 and program data 137.

[0021] The computer 110 may also include other
removable/non-removable, volatile/nonvolatile computer storage
media. By way of example only,‘FIG. 1 illustrates a hard disk
drive 141 that reads from or writes to non~removable,
nonvolatile magnetic media, a magnetic disk drive 151 that
reads from or writes to a removable, nonvolatile magnetic disk

152, and an optical disk drive 155 that reads from or writes
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to a removable, nonvolatile optical disk 156 such as a CD ROM
or other optical media. Other removable/non-removable,
volatile/nonvolatile computer storage media that can be used
in the exemplary operating environment include, but are not
limited to, magnetic tape cassettes, flash memory cards,
digital versatile disks, digital video tape, solid state RAM,
solid state ROM, and the like. The hard disk drive 141 is
typically connected to the system bus 121 through a non-
removable memory interface such as interface 140, and magnetic
disk drive 151 and optical disk drive 155 are typically
connected to the system bus 121 by a removable memory

interface, such as interface 150.

[0022] The drives and their associated computer storage
media, described above and illustrated in FIG. 1, provide
storage of computer-readable instructions, data structures,
program modules and other data for the computer 110. In FIG.
1, for example, hard disk drive 141 is illustrated as storing
operating system 144, application programs 145, othér program
modules 146 and program data 147. ©Note that these components
can either be the same as or different from operating system
134, application programs 135, other program modules 136, and
program data 137. Operating system 144, application programs
145, other program modules 146, and program data 147 are given
different numbers herein to illustrate that, at a minimum, A
they are. different copies. A user may enter commands and
information into the computer 110 through input devices such
as a tablet, or electronic digitizer, 164, a microphone 163, a
keyboard 162 and pointing device 161, commonly referred to as
mouse, trackball or touch pad. Other input devices not shown
in FIG. 1 may include a joystick, game pad, satellite dish,
scanner, or the like. These and other input devices are often
connected to the processing unit 120 through a user input

interface 160 that is coupled to the system bus, but may be
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connected by other interface and bus structures, such as a
parallel port, game port or a universal serial bus (USB). A
monitor 191 or other type of display device is also connected
to the system bus 121 via an interface, such as a video
interface 190. The monitor 191 may also be integrated with a
touch-screen panel or the like. Note that the monitor and/or
touch screen panel can be physically coupled to a housing in
which the computing device 110 is incorporated, such as in a
tablet-type personal computer. In‘addition, computers such as
the computing device 110 may also include other peripheral
output devices such as speakers 195 and printer 196, which may
be connected through an output peripheral interface 194 or the
like.

[0023] The computer 110 may operate in a networked
environment using logical connections to one or more remote
computers, such as a remote computer 180. The remote computer
180 may be a 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 computer 110, although only a memory storage device 181
has been illustrated in FIG. 1. The logical connections
depicted in FIG. 1 include one ore more local area networks
(LAN) 171 and one or more wide area networks (WAN) 173, but
may also include other networks. Such networking environments
are commonplace in offices, enterprise-wide computer networks,

intranets and the Internet.

[0024] When used in a LAN networking environment, the
computer 110 is connected to the LAN 171 through a network
interface or adapter 170. When used in a WAN networking
environment, the computer 110 typically includes a modem 172
or other means for establishing communications over the WAN
173, such as the Internet. The modem 172, which may be

internal or external, may be connected to the syétem bus 121
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via the user input intertace 160 or other appropriate
mechanism. A wireless networking component 174 such as
comprising an interface and antenna may be coupled through a
suitable device such as an access point or peer computer to a
WAN or LAN. In a networked environment, program modules
depicted relative to the computer 110, or portions thereof,
may be stored in the remote memory storage device. By way of
example, and not limitation, FIG. 1 illustrates remote
application programs 185 as residing on memory device 181. It
may be appreciated that the network connections shown are
exemplary and other means of establishing a communications

link between the computers may be used.

[0025] An auxiliary display subsystem 199 may be connected
via the user interface 160 to allow data such as program
content, system status and event notifications to be provided
to the user, even if the main portions of the computer system
are in a low power state. The auxiliary display subsystem 199
may be connected to the modem 172 and/or network interface 170
to allow communication between these systems while the main

processing unit 120 is in a low power state.

CONNECTING TO DIFFERENT NETWORK TYPES

[0026] Various aspects of the technology described herein
are directed towards representing networks in a new way that
facilitates a user’s ability to selectively connect to those
networks. In one general aspect, each media reports the
network or networks that are currently connectable through
that media’s interface, and a user interface aggregates the
networks for presenting to a user, whereby the user may
intuitively select a network based on the media type. For
example, 1f the user’s computer has wireless media
capabilities, a dial-up modem and an Ethernet connection, a
main user interface page may present wireless networks, dial-

up networks and an Ethernet wired broadband network; the user
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can connect to a selected network via the main user interface
page. Moreover, the network connections may be presented with
a friendly, destination-based name, such as “work,” “meeting”
and so forth. The main user interface page exemplified herein
also serves as a mechanism for showing modified user interface
pages, such as a page that only shows wireless networks, or
one that only shows dial-up and VPN networks. Note that as
used herein, the term “page” is not limited to any particulazx
type of visible output, but instead refers to any display
output that can be interacted with via a pointing device or
the like, including windows, HTML-based pages or the like,

program windows, and so forth.

[0027] As wlll be understood, however, the various aspects
described herein are not limited to any particular concepts or
examples. For example, one architecture exemplified herein is
extensible to handle future network connections, beyond those
currently implemented, and thus the various network
connections shown herein are only non-limiting examples.
Similarly, the user interface displays shown herein are only
examples. As such, any of the examples, structures or
functionalities described herein are non-limiting, and the
present invention may be used various ways that provide
benefits and advantages in computing, data communication,

programs, and networking in general.

[0028] FIG. 2 conceptually represents a user interface and
architecture that makes it easier for users to connect to
different networks, including by grouping separate connections
into groups of networks whereby a user no longer needs to
understand which connection to select when connecting to a
particular network destination. For example, if a user
selects a network named “work,” the underlying architecture
will automatically connect the appropriate connection. This

includes disconnecting other networks as necessary. For the

- 10 -
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user, the user interface changes the focus from connection
" (source) -based networking to destination-based networking,

thus simplifying network connections.

[0029] In FIG. 2, a view available networks component 200
includes user interface code 204 and an aggregator 206. The
user may use a wizard 208 or the like to construct an
appropriate user interface for a given computer system and the
user’s networks. Note that the view available networks page
that results is sometimes alternatively referred to as a quick

connect dialog.

[0030] The aggregator 206 pulls together the various
network connection data by working with media specific modules
210,-210,, such as one for wireless media, one for RAS media
and so forth. In general, in one implementation each media
type has its own media module that plugs into the aggregator
206, such as by using well-known component object model (COM)
technology to connect COM objects. Note that each module also

informs the aggregator 206 when connected to a network.

[0031] In turn, each module (e.g., module 210;) is
associated with at least one connection flow engine 212, and
there is a connection flow engine for each connection type,
e.g., there is a connection flow engine for RAS, and within
that connection flow engine for RAS is another connection flow
engine for dialup, another for PPPoE, another for VPN, and so
forth. In general, the connection flow engines contain logic
for performing operations and updating the aggregator 206,
e.g., what actions to take when the user clicks connect, what
to aggregate, how to modify the main user interface page, what
actions to take when the user clicks disconnect, and so forth.
Note that this connection flow engine model facilitates
extensibility, in that, for example, a third party vendor can

supply a connection flow engine and update the user interface

- 11 -
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as a frame with new content or pages, rather than provide a

separate set of dialogs for a new connection type.

[0032] FIG. 3 exemplifies a more specific example network
connect architecture, and FIG. 4 shows an available network
profile service architecture for networks to which the user
has previously connected or configured and wants information
maintained for such networks. Note that while in general, the
network connect architecture of FIG. 3 is directed towards
collecting current network information and providing that
information to user interface components, FIG. 3 also includes

network profile concepts.

[0033] In one example implementation, the view available
user interface component 202 is included as part of a program
302 (e.g., an operating system component) by which a user
interacts with other operating system components and the like,
e.g., explorer.exe in a Windows®-based operating system as
represented in FIG. 3. ©Note that a connect wizard 309 is
represented in FIG. 3, e.g., for connecting to previously-
created network connections. Another set of network-related
components inéluding the media modules 310; and 310, are
contained within another network service program 304, (e.g.,
another operating system component), e.g., svchost.exe. As
can be readily appreciated, however, there is no requirement
that the components be arranged in the example manner shown in
FIG. 3, and indeed, there may be only one program that
performs all of the operations that the components perform, or
any practical number of fewer or more additional components
that perform the operations described herein; moreover, any

such components may be separated or combined in virtually way.

[0034] In general, and as described above, the user
interface components 302 obtain information from the network

service program 304 as to which networks are currently

- 12 -
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available with respect to being able to make a connection.
Note that in FIG. 3 the media modules are indirectly coupled
to the view available networks UI component 202, e.g., via
active and available network profile modules 312 and 314,
respectively, to allow for filtering at this service level as
to which networks are active and which are available,
including those having information maintained therefor in a
network profile store 316. For example, the view available
networks UI component 202 may be an in-process COM module,
with other modules also loaded in-process. Each media module
310;-310, may communicate with their respective services (e.g.,
available network COM modules 310;~310,) through some out-of-

process method of their own choosing.

[0035] . Note that availability depends on various criteria,
including the type of media components currently installed in
the computer system, e.g., wireless NIC, Ethernet NIC, dial-up
modem and so forth, as well as where the user is located and
what is available, e.g., whether any wireless networks are

detected, whether there is a LAN connection, and so forth.

[0036] FIG. 4 shows an example concept of profiles and
filtering in more detail. The wizards and/or a user may
interact with the network profile store 316 via a network
profile service 420, to do things like give a friendly name to
a network. The media modules 210 report network availability
to the available network profiles service (e.g., over an
TAvailableNetworks interface), where the availability
information is then processed in conjunction with the network
profile store data to filter out unavailable networks and/or
report profiles for available networks when a network or
networks for a profile are available. Thus, in the example of
FIG. 4, networks A-E are available, and what is filtered and

reported to the view available networks UI is network C,

- 13 -
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profile X which contains networks A and D, and profile Y which

contains networks B and E.

[0037] To simplify a user’s networking experiénce, FIG. 5
shows an exemplary user interface page 500, which along with
the structure and functionality described with reference to
FIG. 2-4 facilitate connections, essentially by unifying the
various available networking connection into the single user
interface page 500. The page 500 serves as a main entry point

for connecting to a new or existing network.

[0038] As described above, although not required to
implement the view available networks UI interface 500, to
simplify the connection experience and to give it a more
unified feel, the UI page 500 may be built and operated using
a wizard framework, e.g., comprising the create wizard 208 and
connect wizard 209. As can be readily appreciéted, such a
wizard framework allows the connection experience to flow
essentially seamlessly from the view available networks UI
page 500 to individual connection pages, giving a user a
consistent look and feel along with a better understanding of

where the user is in a given connection process.

[0039] As also described above, information on available
networks may include available network profile information and
data on profile constituents. Thus, the view available
networks UI 500 may be configured to provide a single entry
peint for the user to view network destinations, that is, the
view available networks UI page 500 may display available
network profiles along with available networks. ﬂFurther, as
described below, the view available networks UI page 500 may
be used to view subsets of this information, such as all
wireless networks, all ad hoc networks, or all Wi-Max

networks, and so forth.

- 14 -
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[0040] By incorporating the above aspects, the view
available networks UI component 202 thus provides the
centralized connection UI page 500 for essentially all
connections, as well as network profile types. This includes
presenting users with a single interface for existing network
types, as well as future types not currently implemented,
(e.g., Wireless Wide Area Networking or WWAN, Wi-Max, and the
like). To this end, the example user interface is extensible,
in that third parties (e.g., independent hardware vendors, or
IHVs in FIG. 3) may plug in new media types, and have them
display as either available networks or plug into a network
profile. This avoids the problem of having users learn
multiple connection experiences or install / learn third party
clients, instead using the same UI page 500 to simply and

easily connect to networks.

[0041] As can be seen in the example of FIG. 5, the view
available networks UI page 500 provides a simple way for users
to select and connect (e.g., via a button 502) to a network.
The page 500 may display (via scrolling as necessary) all
available networks profiles from the network profile store
316, such as wireless networks profiles, Ethernet connections
(e.g., derived from NLAv2 signatures), RAS dial-up, VPN & CM
connections, available infrastructure networks (e.g., 802.11
wireless), available ad-hoc networks (e.g., 802.11 wireless).
Available WWAN networks (e.g., GSM / CDMA) may also be
presented, and may correspond to data network types for GPRS,
EDGE, UMTS, HSDPA, 1xRTT, 1xEV-DO, 1xEV-DV, as well as future
supported data types.

[0042] As also shown, the page 500 may include additional
attributes, including that that a user can easily identify a
network, a user can easily identify the security status of a

network, and a user can easily identify which networks are

- 15 -
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currently connected or available. Links to diagnostic and

other useful information may be provided.

[0043] For example, the network list area 506 contains a
list of all networks that were visible at the time the dialog
was opened, or when list was last refreshed. The list area
506 may display an icon for each network, a customized network
profile icon (from the profile service), a customized wireless
icon (e.g., from a WISP provider), a default wireless icon
(new 802.11 wireless networks), a default ad hoc wireless icon
(new ad-hoc 802.11 wireless networks), a customized WWAN Icon
(e.g., from a cellular provider), a customized Wi-Max icon
(e.g., from a Wi-Max provider), and default icons for UWB,
Bluetooth® PAN, RAS dial-up, RAS VPN, RAS CM and/or RAS PPPoE.
In one ekample implementation, the framework allows for
networks to appear or disappear via an auto-update /

notification mechanism.

[0044] The exemplified network list 506 also may display a
name for each network in the list, including a network profile
name (from the network profile service 316), an SSID (service
set identification information) for new available 802.11
wireless networks (e.g., ad hoc / infra), the SSSID (the
friendly name for WPS networks from a WISP provider), and

connection names for RAS dial-up, VPN, CM & PPPoE connections.

[0045] As represented in FIG. 6, 1f the device is currently
connected to a network, the text “Connected” (or other
suitable state message) is displayed next to that network.
Note that FIG. 6 also shows a subset of the available networks
being displayed, e.g., the user has chosen to display only

wireless connections via a drop down list 508 (FIG. 7).

[0046] In one implementation, the network (or networks)
that is connected are displayed at the top of the list area

506, regardless of type. For a consistent user experience,
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network list, such as to list networks that are in the profile
store above those that are not, and for the networks in the
profile store list, the order in the list is used to order the
visible network list (e.g., a network higher in the profile
store list appears higher in the visible network list). Note
that in one implementation, the ordering rules are decided at
a media maﬁager level, (e.g., shown as media manager module(s)
310,-310, of FIG. 3) and then by the view available networks UI
202. For example, the media manager level provides the view
available networks UI 202 with an order based on defined
ordering rules, which the view available networks UI 202 can
reorder based upon other information, e.g., with the connected
network or networks ordered to appear at the top of the list
506, but retaining the other order. WNotwithstanding, the
ordering can be performed at any level or combination of
levels, including in the available network profiles service,

and also may be overridden, e.g., by user preference data.

[0047] If a network is not in the profile store 1list, the
following order may be used, namely that WPS networks that are
not in the profile store list are displayed before other non-
profile store list networks, and within the list of WPS
networks ordering is dependent on the order the underlying AP
is found and the order of the networks stored in the
provisioning service (this should persist the order that was

downloaded from the network, if more than one network).

[0048] Infrastructure networks not in the preferred list
are displayed before ad-hoc networks. Within the list of
infrastructure networks, ordering 1s dependent on the order
that the wireless auto-configuration service discovers them.
Ad-hoc networks not in the profile store list are displayed
last. Within the list of ad-hoc networks, ordering is

dependent on the order that the wireless auto-configuration
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service discovers them. Next (for those that are not part of
a network profile) are any RAS PPPoE connections, followed by
RAS CM connections, RAS VPN connections and RAS Dial-up

connections.

[0049] The security status may be displayed for each
network (e.g., security enabled, unsecured) and/or other
appropriate text (e.g., showing diagnostic-type information
such as a capability mismatch) is displayed when not
connected. For each network shown in the list, the signal
strength (if available and appropriate) of each network, as is
an icon for the type of connection available (e.g., VPN) as

determined from the profile service.

[0050] FIG. 8 shows how additional information may be
provided on hover. For example, depending on the network
type, 1f the user hovers over an individual entry the user can
view a tool tip, e.g., for wireless networks, SSID, security
type, radio type, signal strength, and possibly other
information may be shown, whereas for WWAN, network name,
signal strength, roaming status and possibly other information
may be shown. Hovering over Wi-Max will show SSID, Security
type, signal strength possibly other information, while
hovering over a Bluetooth PAN network will show network name
and possibly other information. Hovering over a VPN or dial-
up may show connection name and connection duration, while an
Ethernet may show adapter name, connection duration, speed,

and so forth.

[0051] FIGS. 9 ana 10 show a right-click (or possibly
keyboard initiated, left click or double-click) alternative
way to connect (FIG. 9) and disconnect (FIG. 10) to and from a
network when the mouse pointer is positioned over that

network. Note that other ways of connecting and/or
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disconnecting from a network (e.g., via a system tray icon

component 222, FIG. 2) are also feasible.

[0052] As shown in FIGS. 9 and 10, the “Connect” option
switches out the list of profiles to display a list of
connections that are contained within the selected profile.
This allows a user to connect / disconnect an individual
connection. Note that in one example implementation, this
only appears on network profiles and only when it contains
more than one connection. A diagnose option may appear, such
that if there is a problem with any of the connections in the
profile, this option will show and when clicked will initiate
diagnostics. A turn off Wireless option may appear, to turns
off the 802.11 wireless, 802.16 (Wi-Max), WWAN, UWB, Bluetooth
PAN radios

[0053] As can be readily appreciated, because in one
implementation the connection processes are built using a
wizard framework or the like, the connection dialogs can be
kept in a page, that is, in frame. This creates a consistent
connection experience for the user, as the page may be
modified and/or new pages can be swapped in as required. This
also allows for seamless extensibility, as a third party can

create a page or pages that fit into the existing flow.

[0054] While the invention is susceptible to various
modifications and alternative constructions, certain
illustrated embodiments thereof are shown in the drawings and
have been described above in detail. It should be understood,
however, that there is no intention to limit the invention to
the specific forms disclosed, but on the contrary, the
intention is to cover all modifications, alternative
constructions, and equivalents falling within the spirit and

scope of the invention.
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WHAT IS CLAIMED IS:

1. In a computing environment in which a computing
device is capable of connecting to networks, a method,
comprising:

unifying a plurality of network connections into a common
user interface, including,

aggregating available network connections; and
displaying representations of the available network

connections on the user interface.

2. The method of claim 1 whereiln aggregating the
available network connections comprises filtering available
networks based on data provided by at least one media module

and data maintained in a network profile store.

3. The method of claim 1 wherein displaying the
representations of the available network connections comprises
displaying the representations in an order that is based upon
ordering rules, including displaying any connected networks

before non-connected available networks.

4, The method of claim 3 further comprising deciding at
least part of the order at a media manager level according to

the ordering rules.

5. The method of claim 1 wherein displaying the
representations of the available network connections comprises
displaying information corresponding to a network destination

for each available network connection.
6. The method of claim 5 wherein displaying the

information corresponding to the network destination comprises

displaying a network name and/or a user-friendly name.
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7. The method of claim 1 wherein displaying the
representations of the available network connections comprises
displaying security-related information for at least one

network connection.

8. The method of claim 1 wherein displaying the
representations of the available network connections comprises
displaying signal strength information for at least one

wireless network connection.

9. The method of claim 1 wherein displaying the
representations of the available network connections comprises
displaying connectivity status for at least one network

connection.

10. The method of claim 1 further comprising,
disconnecting one connected network connection upon detecting
a request made by a user interface to connect another network
connection, and attempting connection of the other network

connection.

11. The method of claim 1 further comprising, modifying
the user interface to display a representation of a subset of

. the available network connections.
12. The method of claim 1 further comprising, displaying

information about a network connection when a pointer hovers

over that connection.
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13. A computer-readable medium having computer-
executable instructions, which when executed perform steps,
comprising:

receiving information identifying networks that
correspond to different types of media and that are available
for connection;

providing a common user interface page on which the
available networks are represented as available network
connections; and

receiving input via the page to connect to or disconnect

from a user-selected network.

14. The computer-readable medium of claim 13 wherein at

least one network corresponds to a network profile.

15. The computer-readable medium of claim 13 wherein
providing the common user interface page comprises, displaying

a link for obtaining diagnostic information.

16. The computer-readable medium of claim 13 wherein
providing the common user interface page comprises, displaying
for each available network connection, a distinct name and at
least one of: connectivity status, security-related

information and signal strength information.

17. In a computing device, a system comprising:

a plurality of media modules, each media module
corresponding to a different type of network;

an aggregator coupled to the media modules for obtaining
network related information from each media module; and

a user interface component coupled to the aggregator
component to display representations of available network
connections for different network types at a common

interactive page.
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18. The system of claim 17 wherein the aggregator is
coupled to the media modules via a filtering means that

accesses a network profile data store.

19. The system of claim 17 wherein the aggregator and

user interface component are incorporated into a COM object.
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