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DYNAMIC DISTRIBUTION OF CLIENT
WINDOWS ON MULTIPLE MONITORS

BACKGROUND

Some computer systems may have multiple users. In such
systems, each user may have a set of user input devices, such
as keyboards and pointing devices, as well as output devices
such as monitors. The users may interact with the device in
parallel, and the computer systems may appear as indepen-
dent personal computers to each of the users.

SUMMARY

A multi-user computer system may distribute user win-
dows across multiple monitors, some of the user windows
may span two or more monitors, and some user windows
may share a monitor. Each user window may be associated
with a set of user input devices for each user. The user
window configuration may be changed on the fly by an
administrative user, who may reposition, rotate, scale, or
perform other changes to the windows. Some embodiments
may include a rule stack that may apply different levels of
rules in succession to allocate user windows.

This Summary is provided to introduce a selection of
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 to limit
the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings,

FIG. 1 is a diagram of an embodiment showing a multi-
user device.

FIG. 2 is a flowchart of an embodiment showing a method
for managing a multi-user device.

FIG. 3 is a diagram of an example embodiment showing
a virtual and physical representation of a multiple monitor
device for multiple users.

DETAILED DESCRIPTION

A device may have multiple user interfaces and be used by
multiple people, and may have video display areas that span
multiple monitors or may be shared by multiple users. The
video area of all the displays may be aggregated into a large
virtual display onto which user workspaces may be placed.
The user workspaces may span two or more monitors, or
may be less than a single monitor. In some embodiments, the
user workspaces may be rotated or otherwise positioned
with respect to other workspaces.

The device may have an administrative user interface
through which an administrator may assign workstations
that have one or more devices assigned to the user, along
with a portion of the virtual display. The output of the
administrative user interface may be a configuration file that
contains associations between the user sessions, portions of
the virtual display, and various peripheral devices, including
various user input devices.

A user interface manager may use the configuration file or
other definition to configure the device for various worksta-
tions. Each workstation may be configured so that the user
input devices and other peripherals are directed to a single
user session, which may contain operating systems, appli-
cations, or other software components that are controlled by
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and operate within the session. A user’s experience may be
as if the user were operating a separate computer from the
other users of the same device, as the user may operate and
control applications that are separate and distinct from other
user’s sessions.

Throughout this specification, like reference numbers
signify the same elements throughout the description of the
figures.

When elements are referred to as being “connected” or
“coupled,” the elements can be directly connected or
coupled together or one or more intervening elements may
also be present. In contrast, when elements are referred to as
being “directly connected” or “directly coupled,” there are
no intervening elements present.

The subject matter may be embodied as devices, systems,
methods, and/or computer program products. Accordingly,
some or all of the subject matter may be embodied in
hardware and/or in software (including firmware, resident
software, micro-code, state machines, gate arrays, etc.)
Furthermore, the subject matter may take the form of a
computer program product on a computer-usable or com-
puter-readable storage medium having computer-usable or
computer-readable program code embodied in the medium
for use by or in connection with an instruction execution
system. In the context of this document, a computer-usable
or computer-readable medium may be any medium that can
contain, store, communicate, propagate, or transport the
program for use by or in connection with the instruction
execution system, apparatus, or device.

The computer-usable or computer-readable medium may
be, for example but not limited to, an electronic, magnetic,
optical, electromagnetic, infrared, or semiconductor system,
apparatus, device, or propagation medium. By way of
example, and not limitation, computer readable media may
comprise computer storage media and communication
media.

Computer storage media includes volatile and nonvola-
tile, 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 storage, magnetic cassettes, mag-
netic tape, magnetic disk storage or other magnetic storage
devices, or any other medium which can be used to store the
desired information and which can accessed by an instruc-
tion execution system. Note that the computer-usable or
computer-readable medium could be paper or another suit-
able medium upon which the program is printed, as the
program can be electronically captured, via, for instance,
optical scanning of the paper or other medium, then com-
piled, interpreted, of otherwise processed in a suitable
manner, if necessary, and then stored in a computer memory.

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, communi-
cation 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. Combina-
tions of the any of the above should also be included within
the scope of computer readable media.
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When the subject matter is embodied in the general
context of computer-executable instructions, the embodi-
ment may comprise program modules, executed by one or
more systems, computers, or other devices. Generally, pro-
gram modules include routines, programs, objects, compo-
nents, data structures, etc. that perform particular tasks or
implement particular abstract data types. Typically, the func-
tionality of the program modules may be combined or
distributed as desired in various embodiments.

FIG. 1 is a diagram of an embodiment 100, showing a
device 102 that may have multiple monitors and user input
devices. Embodiment 100 is an example of a device that
may have multiple user sessions, where each user may
interact with the device 102 separately and independently
from each other.

The diagram of FIG. 1 illustrates functional components
of a system. In some cases, the component may be a
hardware component, a software component, or a combina-
tion of hardware and software. Some of the components may
be application level software, while other components may
be operating system level components. In some cases, the
connection of one component to another may be a close
connection where two or more components are operating on
a single hardware platform. In other cases, the connections
may be made over network connections spanning long
distances. Each embodiment may use different hardware,
software, and interconnection architectures to achieve the
described functions.

Embodiment 100 is an example of a multi-headed or
multi-user device. Several users may each operate an inde-
pendent session on the device, and each user may have their
own set of input devices, such as keyboards and pointers,
and may have their own display area on one or more
monitors. The device 102 may have multiple monitors, and
the monitors may be allocated to various users where each
user’s display area may be less than, equal to, or more than
that of a single physical display monitor.

In many embodiments, the areas of the displays that are
associated with the various users may be changed dynami-
cally or while the device 102 is operating. Some embodi-
ments may manage the entire display area by creating a
virtual display area within a host operating system. The host
operating system may be the base operating system on
which the device 102 executes, and some embodiments may
have separate virtual machines or other applications that
execute within user sessions.

The virtual display area, sometimes referred to as a virtual
work area, may represent an aggregation of all the display
areas of the physical monitors. In some cases, the virtual
display may contain areas that are not associated with a
physical display. Within the virtual display, an administrator
may create windows that may represent each user worksta-
tion. The windows may be associated with user sessions so
that information from the user session are displayed in the
window.

For example, an example session with a virtual machine
may present a guest operating system within the window to
a user. The user may interact with the virtual machine in the
session to launch and use various applications. The user’s
experience may be that of operating the virtual machine as
a standalone device, even though several users may also be
interacting with the device 102 in a similar fashion.

The system of embodiment 100 is illustrated as being
contained in a single device 102. The device 102 may have
a hardware platform 104 and software components 106. The
device 102 may have several user workstations that include
peripheral devices such as user input devices and monitors.
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The device 102 may represent a server or other powerful,
dedicated computer system that may support multiple user
sessions. In some embodiments, however, the device 102
may be any type of computing device, such as a personal
computer, game console, cellular telephone, netbook com-
puter, or other computing device.

The hardware components 104 may include a processor
108, random access memory 110, and nonvolatile storage
112. The processor 108 may be a single microprocessor,
multi-core processor, or a group of processors. The random
access memory 110 may store executable code as well as
data that may be immediately accessible to the processor
108, while the nonvolatile storage 112 may store executable
code and data in a persistent state.

The hardware components 104 may also include a net-
work interface 114. The network interface 114 may include
hardwired and wireless interfaces through which the device
102 may communicate with other devices.

The hardware components 104 may include multiple
monitors 118, 120, and 122, as well as user input devices
124, 126, 128, and 130. In the example of embodiment 100,
three monitors may be present along with four sets of user
input devices. Other embodiments may have more or fewer
monitors and input devices.

The user input devices may include keyboards, pointing
devices such as mice or styli, audio and video input or output
devices, or other peripherals. In some embodiments, the user
input devices may include ports through which a user may
attach various peripheral devices. Examples of such ports
may be Firewire, Universal Serial Bus (USB), or other
hardwired connections. Other examples may include wire-
less ports such as Bluetooth, WiFi, or other connection
types.

The software components 106 may include an operating
system 132 on which various applications may execute.

The software components 106 may include several com-
ponents that may set up and manage multiple user sessions
on the device 102. Each user session may have at least a
portion of one monitor display area assigned, along with one
or more peripheral devices.

A device detector 134 may take an inventory of the
various peripheral devices attached to device 102. The
device detector 134 may identify each of the various moni-
tors, user input devices, or other peripherals and determine
as much information as may be available. For example, the
device detector 134 may be able to identify a monitor, detect
the monitor size, resolution, and other information.

The device detector 134 may store information regarding
the detected devices in a configuration database 136. In
many embodiments, the device detector 134 may execute
when the device 102 is turned on. After executing, the device
detector 134 may compare the last saved configuration with
the currently detected configuration. If the configuration has
changed since the last time the device 102 was operated, the
device detector 134 may cause the administrative user
interface 138 to be executed so that an administrator may
process any new changes.

In some embodiments, the device detector 134 may
operate while the device 102 is executing. The device
detector 134 may detect that a new device was connected
and may be able to allocate that device to a specific user
session. In cases, the device detector 134 may be able to
detect that a device has been removed.

When the device detector 134 detects that a new device
was connected, a set of rules 140 may be used to help
determine which user session, if any, will the newly detected
device be connected. For example, some embodiments may
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have a set of ports of connections that are previously
associated with specific user sessions. In such embodiments,
a newly added device may be automatically associated with
the predefined user sessions using the rules 140.

The administrative user interface 138 may be a mecha-
nism whereby an administrator may establish, configure, and
edit user workspaces. In many embodiments, the operating
system 132 may have a virtual workspace that contains all
of the physical area of the monitors attached to the device
102. The virtual workspace may be the entire monitor area
that may be addressable by the operating system 132. Within
the virtual workspace, various user sessions may be created
as windows within the virtual workspace.

The windows associated with the user session may dis-
play the output from various software components executing
in the user session. In some embodiments, a virtual machine
may execute as part of the user session and may display a
guest operating system within a user’s session windows. In
some embodiments, a single application, browser, or other
component may be controllable and accessible through a
user’s session.

The administrative user interface 138 may be a mecha-
nism by which an administrator may configure the monitors
and display areas or workspaces to each user session. In
some cases, the workspaces may span two or more monitors,
or two workspaces may share a monitor. The workspaces
may be configured so that no user workspaces overlap with
any other user workspaces.

The administrative user interface 138 may use a set of
rules 140 that define preferences for how the various moni-
tors and user interface components may be organized. The
rules 140 may be defined in several cascading sets of rules
that may define preferences for the user workstations. For
example, the rules 140 may define a minimum size and
configuration for certain types of user sessions. A user
session for a specific type of virtual machine with a certain
guest operating system may have a minimum display size
and color settings, for example. Another user session in
which a specific type of application is presented may have
a different set of display settings.

In some cases, the rules 140 may define how a specific
monitor may be configured. For example, a monitor that is
oriented as the surface of a table top may be divided into two
or more user workspaces. In such a monitor, one or more of
the user workspaces may be rotated with respect to the other
workspace. In a simple example, a large rectangular monitor
may be placed on a table top and two user workstations may
be oriented 180 degrees from each other so that each user
may sit across from each other and view their workspaces.

The administrative user interface 138 may store a con-
figuration in the configuration database 136. The configu-
ration database 136 may be read by the user interface
manager 142 and used to set up the various user sessions and
the related user interface devices, including the monitors.

The user interface manager 142 may create the various
user sessions 144 that may contain a guest operating system
148 and various applications 146. Each user session 144
may have a portion of the monitors assigned as a user
workspace, as well as one or more user input devices.

The user interface manager 142 may automatically handle
changes to the hardware configuration on the fly. For
example, a user may attach a new device, such as a music
player, to a connection port associated with their workspace.
In such a case, the user interface manager 142 may detect
that the device is attached and add the input and output of the
device to the user’s workspace.
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In some cases, the administrative user interface 138 may
be used to change the workspace configuration while the
device 102 is operating. In such a case, an administrator may
change the layout of a user workspace, for example, inside
the virtual workspace of the operating system 132. After
saving the updated configuration, the user interface manager
142 may cause the changes to be implemented on the
existing or new user sessions.

FIG. 2 is a flowchart illustration of an embodiment 200
showing a method for managing a multi-user device.
Embodiment 200 is a simplified example of a method that
may be performed by a device that has multiple monitors
and multiple sets of user input devices, and that configures
the user interface devices so that individual users may
operate independent sessions on the device.

Other embodiments may use different sequencing, addi-
tional or fewer steps, and different nomenclature or termi-
nology to accomplish similar functions. In some embodi-
ments, various operations or set of operations may be
performed in parallel with other operations, either in a
synchronous or asynchronous manner. The steps selected
here were chosen to illustrate some principles of operations
in a simplified form.

Embodiment 200 illustrates a method by which a multi-
user device may be configured and operated. The device
may be configured manually with an administrative user
interface or automatically using information from a configu-
ration database and/or various configuration rules.

Embodiment 200 is a simplified example of merely one
way to configure and operate a multi-user device. Other
embodiments may use different mechanisms, sequencing, or
processes for configuring and operating the device.

In block 202, the device may be turned on. During the
startup operations, a device detector may scan the device for
user input devices in block 204 and for monitors in block
206. The device detector may detect any type of peripheral
device and may classify and characterize those devices.

When detecting the monitors, the device detector may
determine the physical area of the monitors in block 208,
along with other characteristics. In some cases, the device
detector may determine the physical area in terms of the
number of pixels or addressable physical space. In such
cases, the physical area may not be expressed in linear
dimensions but in pixel dimensions. In some embodiments,
a monitor’s pixel size or spacing may be determined and an
actual, physical dimension may be calculated.

The detected configuration may be compared to a saved
set of configuration settings in block 210. The comparison
may determine if there are changes in the physical configu-
ration in block 212. If there are no changes, each user
workspace may be configured according to the predefined
configuration in block 228.

Ifthere are changes in block 212, an attempt may be made
in block 214 to configure the device according to predefined
rules. If the attempt is successful in block 216 and the
changes are not to be reviewed by an administrator in block
218, the process may proceed to block 228 to configure the
device.

If the configuration according to the predefined rules is
not successful in block 216 or if a manual review of the
changes is desired in block 218, an administrative user
interface may be loaded in block 220. Within the adminis-
trative user interface, the monitors and user interface devices
may be displayed in block 222 and a user may interactively
associated portions of the monitors and user interface
devices into workstations in block 224. The configuration
may be saved in block 226.
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The configuration of each workstation may be imple-
mented in block 228. For each user workstation in block
228, a workspace area on the monitors may be created in
block 230 and various user interface devices may be asso-
ciated with the workstation in block 232. A session may be
created in block 234 and input and output from user interface
devices may be routed to the session in block 236. The
session data that is displayed on the monitor may be routed
to the monitor in block 238.

If a change to the configuration is detected in block 240,
the process may return to block 204 to reconfigure the
multi-user device. The changes of block 240 may be, for
example, adding or removing a monitor or other user inter-
face device. In some embodiments, the device may be able
to automatically reconfigure itself by using the predefined
rules.

FIG. 3 is a diagram illustration of an example embodi-
ment 300 showing two representations of work areas for a
multi-user device. A virtual representation 302 and a physi-
cal representation 304 are illustrated.

The representations illustrate an example of a multi-user
device that may have multiple monitors of varying sizes, and
where different sizes user work areas may be configured. In
some cases, the work areas may span two or more monitors,
while in other cases, two work areas may share the same
monitor.

In the virtual representation 302, each of the monitors
306, 308, 310, and 312 may be organized as if the monitors
were located immediately adjacent to each other. A virtual
work area 314 may be defined that encompasses all of the
monitors.

The virtual work area 314 may be defined by a host
operating system as the entire addressable monitor space. In
many embodiments, the virtual work area 314 may have
dedicated memory associated with each pixel within the
virtual work area 314, so that applications may address the
display directly. In some embodiments, various graphics
subsystems may provide graphics processing, memory, or
other objects related to a graphics output.

The virtual work area 314 may be larger than each of the
monitors. In many embodiments, the virtual work area 314
may be defined as a rectangle. In some cases, such as above
the limits of monitor 306, there may be some portions of the
virtual work area 314 that may not have an associated
physical monitor.

Within the virtual work area 314, an administrator may
assign various user workspaces. In some embodiments, the
administrator may drag and drop windows onto the virtual
work area 314 to designate individual workspaces. In many
embodiments, the workspaces may be placed anywhere on
the virtual work area 314 and may span multiple monitors or
portions of a monitor. Many embodiments may enforce that
no two user workspaces may overlap.

The physical representation 304 may show the user work-
spaces assigned to the various monitors. The monitor 306
may have user workspaces 316 and 318 assigned. Similarly,
monitor 308 may have user workspaces 320 and 322.

In some embodiments, the administrator may be able to
rotate the user workspaces. For example, the monitor 308
may be oriented flat on a table top. The user workspaces 320
and 322 may be configured so that each user may sit across
from each other. One workspace may be rotated 180 degrees
from the other workspace. Other embodiments may permit
the administrator to orient a workspace 45 degrees, 90
degrees, or some other angular rotation.

In the example of monitors 310 and 312, a user workspace
324 may be defined that spans all of monitor 310 and a
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portion of monitor 312. Another workspace 326 may be
assigned to the remaining portion of monitor 312.

In some cases, a user workspace may be larger than a
single monitor and sometimes larger than two or more
monitors. In the example of workspace 324, the workspace
may extend into a portion of the virtual work area 314 for
which there is no physical monitor assigned. In such cases,
the workspace may block out or remove that portion of the
user workspace from being accessed.

In many embodiments, an administrator may be able to
move, resize, or change characteristics of a user workspace
after the device is operating. In such embodiments, the
administrator may be able to create a new orientation or
positioning of one or more workspaces, then cause the new
workspaces to be implemented. In some embodiments, the
administrator may be able to move or change workspaces
dynamically such that the workspaces may be changed while
a user may be interacting with the workspace.

The foregoing description of the subject matter has been
presented for purposes of illustration and description. It is
not intended to be exhaustive or to limit the subject matter
to the precise form disclosed, and other modifications and
variations may be possible in light of the above teachings.
The embodiment was chosen and described in order to best
explain the principles of the invention and its practical
application to thereby enable others skilled in the art to best
utilize the invention in various embodiments and various
modifications as are suited to the particular use contem-
plated. It is intended that the appended claims be construed
to include other alternative embodiments except insofar as
limited by the prior art.

What is claimed is:

1. A system comprising:

at least one processor;

an operating system operable on said processor;

a first number of display monitors;

a second number of user input stations;

a user interface manager that:
determines a display area for each of said display

monitors; and

for each of said user input stations:

identifies a corresponding monitor workspace area
and creates a user session to be associated with
said workspace area and one of said user input
stations; and

causes a process associated with said user session to
have output displayed in said monitor workspace
area, said first number of display monitors not
being equal to said second number of user input
stations,

at least a first monitor workspace area of said monitor
workspace areas spanning at least a portion of a first
display monitor and a portion of a second display
monitor of said display monitors, the first display
monitor having a first portion of the first monitor
workspace area, the second display monitor having a
second portion of the first monitor workspace area that
is different from the first portion of the first monitor
workspace area,

the first monitor workspace area corresponding to a first
user,

a second monitor workspace area of said monitor work-
space areas corresponding to a second user that is
different from the first user,

the second monitor workspace area spanning at least a
second portion of the first display monitor and a second
portion of the second display monitor such that each of
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the first user and the second user has its own display
areas on the first and second display monitors, the first
display monitor having a first portion of the second
monitor workspace area, the second display monitor
having a second portion of the second monitor work-
space area that is different from the first portion of the
second monitor workspace area; and

an administrative user interface configured to define a

minimum size and configuration for a user session
associated with a workspace area for a specified user
input station of the user input stations based on a type
of the user session.

2. The system of claim 1 further comprising:

a user interface detector that:

scans said user input stations to identify user input
devices;

wherein the user interface manager assigns said user input

devices to said user input stations.

3. The system of claim 1, said user interface manager that
further:

creates a virtual display area comprising said display area,

said monitor workspace area being mapped into said
virtual display area.

4. The system of claim 3, said virtual display area being
larger than the sum of area of said display monitors.

5. The system of claim 4, at least one of said monitor
workspace areas being presented on at least two of said
display monitors.

6. The system of claim 1, said user interface manager that
further:

resizes a first workspace area after operating a first user

session associated with said first workspace area.

7. The system of claim 6, said resizing being performed
automatically and without human intervention.

8. The system of claim 7, said resizing being defined by
a set of rules defining conditions for said resizing.

9. The system of claim 8, said rules defining conditions to
resize when starting a new user session.

10. The system of claim 7, said resizing being defined by
an administrative user.

11. The system of claim 1, said user interface manager
that further:

applies a rotation to at least the second monitor workspace

area with respect to the first monitor workspace area.

12. The system of claim 1, wherein the first display
monitor has a first size and the second display monitor has
a second size that is different from the first size.

13. A method performed on a computer system having a
computer processor, said method comprising:

detecting a first number of display monitors attached to

said computer system;

detecting a plurality of input devices attached to said

computer system,

determining a second number of user workstations for

said computer system;

for each of said second number of user workstations,

creating a workspace area on at least a portion of said

display monitors, said first number being different from

said second number, comprising:

for at least a first user workstation of said second
number of user workstations, creating a first portion
of a workspace area on at least a portion of a first
display monitor that is included in said display
monitors, and creating a second portion of the work-
space area that is different from the first portion of
the workspace area on at least a portion of a second
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display monitor that is included in said display
monitors, the workspace area corresponding to a first
user;
for at least a second user workstation of said second
number of user workstations, creating a first portion of
a second workspace area on a second portion of said
first display monitor, and creating a second portion of
the second workspace area that is different from the first
portion of the second workspace area on a second
portion of said second display monitor, the second
workspace area corresponding to a second user that is
different from the first user; and
providing an administrative user interface configured to
define a minimum size and configuration for a user
session associated with a workspace area for a specified
user workstation of the second number of user work-
stations based on a type of the user session.
14. The method of claim 13 further comprising:
identifying a new user workstation to add to said user
workstations;
resizing at least one of said workspace areas for at least
one of said user workstations to accommodate a new
workspace area corresponding to said new user work-
station;
creating said new workspace area within at least one of
said display monitors; and
associating said new user workstation with said new
workspace area.
15. The method of claim 14, said resizing being per-
formed at least in part according to a set of predefined rules.
16. The method of claim 13, wherein at least one of the
workspace areas is presented on at least two of the display
monitors.
17. A system comprising:
one or more processors;
an operating system operable on at least one of said one
Or MOore Processors;
a first number of display monitors that includes at least a
first display monitor and a second display monitor;
a device detector that:
scans for and detects a plurality of user input devices;
scans for said display monitors; and
determines a physical display area for each of said
monitors;
an administrative user interface that:
presents said display monitors and said plurality of user
input devices;
receives a set of user workspace definitions each com-
prising at least one user input device and a work-
space,

a first user workspace definition comprising a first
workspace that includes a first workspace portion
and a second workspace portion that is different
from the first workspace portion, the first work-
space portion comprising at least a portion of the
first display monitor and none of the second
display monitor, the second workspace portion
comprising at least a portion of the second display
monitor and none of the first display monitor,

a second user workspace definition comprising a
second workspace that includes a third workspace
portion and a fourth workspace portion that is
different from the third workspace portion, the
third workspace portion comprising at least a
second portion of the first display monitor, the
fourth workspace portion comprising at least a
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second portion of the second display monitor and
none of the first display monitor,
the first workspace corresponding to a first user,
the second workspace corresponding to a second
user; and 5
stores said set of user workspace definitions; and
a user interface manager that:
retrieves said set of user workspace definitions; and
for each of said user workspace definitions, creates a
workspace area on said display monitors and asso- 10
ciates said respective at least one user input device,
and creates a user session comprising said workspace
area and said respective at least one user input
device,
said administrative user interface defining a minimum 15
size and configuration for a user session associated
with a workspace area for a specified user workspace
definition based on a type of the user session.
18. The system of claim 17, a first display device having
a display area that is less than or greater than a display area 20
of a second display device.
19. The system of claim 18, a first workspace comprising
a browser session.

20. The system of claim 17, said user interface manager
that further: 25
automatically resizes a designated workspace area after
operating a designated user session associated with said
designated workspace area, said resizing being defined

by an administrative user.
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