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(57) ABSTRACT 

A computer uses an environmental manager (20) to detect 
and respond to changing environmental conditions, in order 
to enhance and simplify a users interaction With the com 
puter. Environment changes are detected by a plurality of 
informants (22), each of Which has a speci?ed function. 
Informants communicate through a CIM (26). The CIM (26) 
establishes communication channels With each informant 
regarding Which information Will be provided by the infor 
mant and Which information that informant needs from other 
informants. Informants (22) may receive environmental 
information from a number of sources, including physical 
location detectors, hardWare con?gurations, softWare con 
?gurations, and netWork connections. As environmental 
conditions change, the informants and applications may 
respond to the changes. Aparticular capability to respond is 
the autolaunch capability Which detects user behavior and 
uses this knowledge to automatically load a program respon 
sive to changing environmental conditions. 
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COMPUTER SYSTEM WITH ENVIRONMENTAL 
DETECTION 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of the ?ling date 
of copending provisional application U.S. Ser. No. 60/048, 
086, ?led May 30, 1997, entitled “Computer System With 
Environmental Detection” to Watts. 

[0002] This application is related to US. application Ser. 
No. 08/759,899, entitled “Graphical User Interface” to 
Freach et al ?led Dec. 3, 1996, US. Ser. No. 60/050,930 
entitled “Computer System With Environmental Manager” 
to Watts et al ?led May 30, 1997 and US. Ser. No. 
60/048,139 entitled “Computer System With Environmental 
Messaging Structure” to Fuiks et al ?led May 30, 1997. 

BACKGROUND OF THE INVENTION 

[0003] 1. Technical Field 

[0004] This invention relates in general to computing and 
control devices and, more particularly, to an environment 
manager for computing and control devices. 

[0005] 2. Description of the Related Art 

[0006] The advent of the personal computer has changed 
the Ways in Which people Work. While only a small per 
centage of people had access to computers ?fteen years ago, 
almost everyone has access to a computer today. Further, the 
computer has become an important tool in both the profes 
sional and private lives of many people. 

[0007] The mobile computer alloWs people to have com 
puting poWer on demand. In turn, the computer has become, 
for many people, a tool Which is used in a variety of places 
and in a variety of different Ways. It may be used in the office 
for document production, in meeting rooms and in the ?eld 
for presentations, on airplanes for administrative tasks, and 
in the home for entertainment, education, household man 
agement, and off-hours Work. 

[0008] While the computer has empoWered users in many 
Ways, the compleXity of operation often offsets, or over 
comes, its bene?ts. In particular, today’s computers are 
directed toWards a single user at a single location. In fact, 
computers are often used by multiple people and in multiple 
Workplaces. As the users and/or Workplaces change, today’s 
computer requires user interaction to adapt to the neW 
circumstances. 

[0009] For eXample, a user at the office may need 
resources such as a printer, scanner, or group-Ware comput 
ing environments, and have access to a docking station With 
a large, high-resolution monitor, Whereas the same user on 
an airplane needs batteries, small footprints and ease of 
access to local data. At home, the user may connect to a 
different printer and a smaller monitor. While in the office 
the user may use Word processing, spreadsheet and sched 
uling softWare heavily, While he or she may use a ?nancial 
program and entertainment softWare at home. 

[0010] The interaction required by a user due to changing 
circumstances may take many forms, from changing an 
electronic-mail (e-mail) address to modifying netWork con 
nections. As the dif?culty of the interaction increases, the 
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value of the computer decreases. Accordingly, many users 
avoid portable computers, even though the realiZe the ben 
e?ts of mobility, to avoid the complexity of operating the 
computer in various circumstance, or under-use the poWer of 
portable computer. 

[0011] Accordingly, a need has arisen for a method and 
apparatus for enhanced computing functionality. 

SUMMARY OF THE INVENTION 

[0012] In the present invention, a computer includes 
detection circuitry for detecting environmental factors and 
processing circuitry coupled to said detection circuitry. The 
processing circuitry eXecutes one or more softWare infor 
mants for receiving information on environmental factors 
from the detection circuitry and eXecutes one or more 
applications in communication With said softWare infor 
mants, the operation of the application programs being 
responsive to said information. 

[0013] The present invention provides signi?cant advan 
tages over the prior art. The operation of the computer and 
the programs executing on the computer can adapt to 
changing environments With little or no user interaction. 
Therefore, the ease of using the computer is greatly 
increased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] For a more complete understanding of the present 
invention, and the advantages thereof, reference is noW 
made to the folloWing descriptions taken in conjunction With 
the accompanying draWings, in Which: 

[0015] FIG. 1 illustrates a block diagram of a prior art 
computer operating system architecture under WINDOWS 
95; 

[0016] FIG. 2 illustrates a block diagram of an environ 
mental manager architecture; 

[0017] FIG. 3 illustrates a state diagram describing opera 
tion of a Central Information Manager (CIM); 

[0018] FIG. 4 illustrates a state diagram describing opera 
tion of an informant; 

[0019] FIG. 5a illustrates a diagram of environmental 
detection sources; 

[0020] FIGS. 5b, 5c, and 5d are state diagrams illustrating 
changing of computer con?guration in response to changes 
by the environmental detection sources of FIG. 5a; 

[0021] FIG. 6 illustrates a state diagram describing the 
operation of an informant responsive to receiving environ 
mental information; 

[0022] FIG. 7 illustrates a How diagram providing a ?rst 
eXample of operation of the environmental manager respon 
sive to a change in environmental conditions; 

[0023] FIG. 8 illustrates a How diagram providing a 
second eXample of operation of the environmental manager 
responsive to a change in environmental conditions; 

[0024] FIGS. 9a and 9b illustrate ?oW charts describing 
an autolaunch feature; 
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[0025] FIG. 10 illustrates a polyhedron shaped graphical 
user interface for controlling a multi-Workspace environ 
ment; 

[0026] FIG. 11 illustrates a detailed vieW of a cube used 
in the interface of FIG. 10; 

[0027] FIG. 12 illustrates movement of the cube on a 
Workspace; 
[0028] FIGS. 13a and 13b illustrate use of the cube to 
select a Workspace; 

[0029] FIGS. 14a, 14b, 14c and 14d illustrate rotation of 
the cube to expose additional Workspaces; 

[0030] FIGS. 15a-15j illustrate control of the graphical 
user interface through menu selections; 

[0031] FIG. 16 illustrates use of the cube to move and 
copy Workspace objects betWeen Workspaces; and 

[0032] FIG. 17 illustrates a dialog box used to save a 
document from an active application to a desired Workspace. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0033] The present invention is best understood in relation 
to FIGS. 1-17 of the draWings, like numerals being used for 
like elements of the various draWings. 

[0034] FIG. 1 illustrates a functional diagram of a prior art 
computer. The basic operations of a computer are controlled 
through its operating system 10. A number of different 
operating systems are in Widespread use today. A feW of the 
more popular operating systems include WINDOWS 95 and 
WINDOWS NT (by Microsoft Corporation), SYSTEM 7.5 
(by Apple Computer) and UNIX (available from a variety of 
vendors under different names). While FIG. 1 shoWs a basic 
operational block diagram for WINDOWS 95, other oper 
ating systems Would be similar in functionality. 

[0035] The operating system 10 communicates to hard 
Ware 12 through device drivers and VXD’s (virtual device 
drivers) 14. “Hardware” includes, for example, the video/ 
graphics adapter, sound card, serial and parallel ports, CD 
ROM (compact disk read only memory), hard and ?oppy 
drives, tape backup units, keyboard, modem, monitor, 
mouse and netWork adapter. 

[0036] The operating system 10 communicates With the 
user through a shell 16, sometimes referred to as the 
graphical user interface (GUI). The shell 16 controls the 
manner in Which information is displayed (or otherWise 
output) to the user and alloWs the user to input information 
to the computer. 

[0037] Application softWare 18 is designed to Work on a 
speci?c operating system (although some applications can 
Work on multiple, related operating systems such as WIN 
DOWS 95 and WINDOWS NT). The applications 18 com 
municate With the hardWare 12 through the operating system 
10 and drivers 14 and communicate With the user through 
the operating system 10 and shell 16. Modern day operating 
systems are “multitasking”, i.e., they alloW multiple appli 
cation programs to operate simultaneously. 

[0038] VB (Visual Basic) script 19 is shoWn as an example 
of a language Which can be used by developers or users for 
programming operations Within a program. VBA (Visual 
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Basic for Applications), for example, alloWs programming 
Within an application over a Wide assortment of applications 
sold by MICROSOFT. A user or developer may use this 
program to automate steps, such as automatically ?lling in 
cells of a spreadsheet responsive to inputs on a custom 
dialog box. 

[0039] An overvieW of the environment manager of the 
present invention is shoWn in FIG. 2. The environment 
manager 20 Works in conjunction With an operating system 
10 to provide functionality to overcome many of the short 
comings of present day computers. While, for purposes of 
illustration and explanation, the environment manager 20 
Will be discussed in connection With WINDOWS 95, it 
could be designed to Work With any existing or future 
operation system 10. 

[0040] The environment manager 20 includes a plurality 
of informant programs (hereinafter “informants”) 22 Which 
communicate betWeen themselves and to environment man 
ager aWare application programs (hereinafter “EM-aWare 
applications) 24 through a central intelligence module (here 
inafter CIM) 26. An EM-aWare application 24 can be 
thought of as an application program Which has some or all 
of the messaging capabilities of an informant. Hence, FIG. 
2 illustrates EM-aWare applications 24 as an application 
including an informant 22 for messaging purposes. The CIM 
26 also communicates With the operating system 10 and 
drivers 14. 

[0041] In operation, the informants 22 gather and dissemi 
nate information. The CIM 26 acts as a conduit for routing 
information betWeen informants 22, including the informant 
sections 22 of EM-aWare applications 24. 

[0042] Informants 22 are receivers and generators of infor 
mation regarding all aspects of operation of the computer 
system. Classes of informants shoWn in FIG. 3 include 
hardWare and bus informants 22a, softWare informants 22b, 
user output informants 22c, user input informants 22d and 
script processing informants 22e. Particular informants 22 
Within the hardWare class Would include, for example, 
docking informants to detect and manage docking functions 
for a notebook computer, poWer informants to detect poWer 
sources and to automatically turn devices on and off, modem 
informants to detect and control different modem types 
(data, data/fax, data/fax/voice, cellular), printer informants 
to handle printer connections and print jobs, monitor the 
status of the parallel port for a printer Which is directly 
connected to the computer, monitor netWork connected 
printers, monitor infra-red connections, and GPS informants 
Which interface With a global positioning system (GPS). Bus 
informants Would include, for example, informants for pro 
viding information and controlling netWork connections 
(direct connect and Wireless), PC Card connections, SCSI 
connections and infra-red connections. SoftWare informants 
Would include environment informants to determine local 
environmental factors such as local area code, time Zone, Zip 
code and so on, scheduling informants to schedule activities 
at speci?c times, Workspace informants to monitor activities 
in each Workspace and maintain histograms to determine the 
most used user commands, and autostart informants to 
automatically launch applications based on usage and user 
choice. 

[0043] It should be noted that the list of informants 
provided herein is merely for illustration purposes. In an 
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actual embodiment there could be many more informants to 
detect, monitor and control events Within a computer system 
and betWeen computer systems. 

[0044] The communication structure shoWn in FIG. 2 
allows complete information dissemination betWeen various 
softWare and hardWare components in a computer system 
(and With other computers through a network). As a result, 
the computer has an enhanced ability to adjust to different 
environments in order to simplify its interaction With the 
user. 

[0045] Central Information Manager 

[0046] CIM 26 is the central coordinating authority for 
messages. In the preferred embodiment, all messages 
betWeen informants 22 are sent to each other via the CIM 26, 
rather than directly. The CIM 26 maintains a table (the 
“dispatch table”) Which identi?es particular messages 
desired by each informant 22 and the messages that that 
informant 22 Will supply. For example, an EM-aWare graph 
ics application 24 may be interested, among other things, 
Whether a scanner is turned on, Whether a digitiZing tablet is 
attached, and speci?c information about the scanner and/or 
digitiZing tablet. Thus, upon loading the EM-aWare graphics 
application, the CIM 26 Would note in its dispatch table the 
different types of information requested by the informant 22 
of the graphics application. During operation, if a scanner 
informant sent a message indicating that the scanner had 
been turned off, the CIM Would look in its dispatch table to 
determine Which informants 22 Were interested in that 
message. The CIM 26 Would then forWard the message to 
the informant of the EM-aWare graphics application, and to 
any other informants 22 linked to the message in the 
dispatch table. 

[0047] In the preferred embodiment, information can be 
received by informants 22 by tWo mechanisms. The ?rst is 
the routing of information to interested informants 22 by 
reference to the dispatch table of the CIM 26. A second 
mechanism is by querying. In a query, an interested infor 
mant 22 requests information from the CIM 26. For 
eXample, When the EM-aWare graphics application is 
eXecuted for the ?rst time, it may send out several queries to 
determine the current state of the computer. Thus, it may 
request information regarding the state of the scanner. The 
CIM 26 Would then query the appropriate informant 22 
Which is responsible for maintaining information regarding 
the state of the scanner. If the informant is not currently 
active, the CIM 26 Would be responsible for loading the 
appropriate informant 22 as Well. After performing Whatever 
steps Were necessary to obtain the information for Which it 
Was responsible, the informant 22 Would reply to the CIM 26 
With a message containing the requested information; that 
message Would be forWarded by the CIM 26 to the graphics 
program Which initiated the query. 

[0048] FIG. 3 illustrates a state diagram describing opera 
tion of the CIM 26. The CIM 26 coordinates and routes all 
messages betWeen informants 22. State 30 is the home state. 
When an informant 22 is loaded, CIM 26 establishes com 
munication channels With the neWly loaded informant 22 in 
state 32. The communication channels Which are established 
include: (1) the channel through Which messages Will be sent 
from the informant 22 to the CIM 26, (2) the channel Which 
messages Will be forWarded from the CIM 26 to the infor 
mant 22, and (3) the channel through Which the informant 22 
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is queried for information. Further, in state 32, the dispatch 
table is updated to (1) de?ne Which messages are available 
from the neWly loaded informant 22 and (2) designate Which 
messages are to be sent to the neWly loaded informant 22. 
When the actions in state 32 are completed, the CIM 26 
returns to the home state 30. 

[0049] When an informant 22 is terminated, the CIM 26 
transitions to state 34 Where it updates the dispatch table to 
note that the terminated or informant 22 is no longer 
available to receive or generate messages. 

[0050] When a neW message is received from an infor 
mant 22, the state shifts to state 36, Where the message is 
placed in a FIFO (?rst in ?rst out) memory queue controlled 
by the CIM 26. The queue alloWs multiple messages to be 
received by the CIM 26 While another message is being 
dispatched by the CIM 26 to one or more interested infor 
mants 22. 

[0051] Whenever the CIM 26 detects that the message 
queue is not empty, it shifts to state 38, Where the CIM 
determines Which informants 22 (including EM-aWare 
applications 24) are interested in the information (estab 
lished in state 32 as each informant is loaded). For each 
identi?ed informant 22, the CIM 26 sends the message to 
that informant 22 in state 40. The loop betWeen states 38 and 
40 continues until the message has been received by all 
interested informants 22. If there are additional messages in 
the queue, the CIM 26 Will return to state 38 to service the 
neXt message as described above. 

[0052] The second method through Which an informant 22 
can receive information is by querying the CIM 26. When 
the CIM 26 receives a query from an informant 22, it 
transitions to state 42. In state 42, the CIM 26 determines 
Which informant 22 is the source of the desired information. 
That informant 22 is sent a query by the CIM 26 and returns 
a message With the desired information in response to the 
query. The CIM 26 may have to load an informant 22 if that 
informant is not active and needed to service the query. 

[0053] In state 44, the CIM 26 forWards the message to the 
informant 22 Which initiated the query. 

[0054] 
[0055] FIG. 4 illustrates a block diagram describing the 
basic operation of an informant 22 (including the informant 
portion of an EM-aWare application 24). State 50 is the 
home state, from Which the informant 22 monitors and acts 
on events and maintains information. Upon eXecution, the 
informant 22 sets up a communication link With the CIM 26 
in state 52, as described above in connection With state 32 
of FIG. 3. Speci?cally, the informant 22 eXchanges infor 
mation on Which messages it Will be sending the CIM 26, 
Which messages the CIM should forWard to the informant 
22, and the identi?cation of the channels for sending and 
receiving messages and queries. In addition, the informant 
22 builds it oWn internal dispatch table and message queue. 

[0056] If an informant is user-con?gurable, it is respon 
sible for providing an interface, typically a dialog boX, to 
Which the user can enter con?guration parameters. If there 
is a property page request, the dialog boX is displayed in 
state 54, and information is received from the user. In state 
56, any updates to the operation of the informant 22 are 
implemented. 

Informants/EM-AWare Applications 
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[0057] When an informant 22 receives a message from the 
CIM 26, it places the message in the internal message queue 
in state 58 by reference to its internal dispatch table. When 
a message is in the queue, the state changes to state 60, 
Where the message is routed internally to its proper desti 
nation. In other Words, in the preferred embodiment, the 
CIM 26 sends all messages to a given informant 22 over a 
single communication channel, even if the informant 22 is 
requesting multiple messages. Once received, the informant 
22 routes the message to its proper internal destination using 
its internal dispatch table to determine the proper destina 
tion. 

[0058] If an informant 22 has a message to send, it Will 
output the message over the designated channel to the 
message queue of the CIM in state 60. Not all informants 22 
generate messages; some informants only receive messages. 

[0059] If an informant is requested to provide information 
by the CIM 26 (in response to a query from another 
informant 22), it obtains the information in state 62. After 
obtaining the information, the message or messages Would 
be sent to the CIM 26 in state 60 as described above. 

[0060] Some informants 22 Will act upon information 
received from other informants 22 or generated internally. 
Such actions could include, for eXample, generating addi 
tional information to be sent to the CIM 26, modifying 
system resources (such as changing the resolution of the 
display or disabling peripherals to conserve energy), modi 
fying other softWare or the operating system or displaying 
information to the user. Thus, the state diagram of FIG. 4 
has a state 64 Where operations are performed When an 
action is required. 

[0061] Each informant 22 is responsible for maintaining 
its oWn information. Some informants 22 may store data 
even While inactive (by storing the data in non-volatile 
memory, such as a hard drive, for example), While other may 
not store data at all. The CIM 26, in the preferred embodi 
ment, does not store information received from the infor 
mants 22 other than temporarily in the CIM’s message 
queue While a message is being sent to the informants. 

[0062] Informants 22 are typically implemented as DLLs 
(dynamic link libraries) or a COM (Common Object Mod 
ule) in a WINDOWS 95 environment. Depending upon the 
operating system, the informants may have additional 
responsibilities. In a WINDOWS 95 environment, each 
informant 22 has its oWn signature Which speci?es certain 
information, such as organiZation name, informant name, 
and informant class (such as modem), messages received 
and messages sent. This information is stored to the oper 
ating system’s registry during installation. 

[0063] Environmental Monitoring 

[0064] The messaging system described above in connec 
tion With the CIM 26 and the informants 22 (and EM-aWare 
applications 24) alloWs a device to monitor and react to 
environmental changes. Any change Which can be detected 
by the computer (or other device) and could or should affect 
its operation can be thought of as an environmental change. 
Some of the possible changes are discussed beloW. 

[0065] One signi?cant environmental change Would be a 
user change. Most users have different preferences in inter 
acting With a computer. Some preferences concern the user 
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interface, such as screen resolution and colors, default 
printer and organiZation of programs and documents on the 
screen (the “desktop”), for eXample. Other preferences con 
cern the use of the computer. For eXample, a parent may use 
the computer mostly for Word processing and e-mail, While 
a child may use the same computer mostly for games and 
educational programs. 

[0066] Another signi?cant environmental change con 
cerns the physical connections made to the computer. A 
notebook computer may sometimes be connected to a net 
Work through a docking station and be disconnected from 
the netWork entirely at other times. It may also be connected 
to other netWorks through a PC Card connection, other 
docking stations, or by a Wireless netWork card. 

[0067] Additionally, the peripherals in a computer often 
change, particularly in a notebook computer Where there are 
typically one or tWo PC Card slots for receiving devices such 
as modems, netWork interface cards, Zoomed video cards, 
sound cards, and hard drives to name a feW PC Card devices. 
Additionally, many notebook computers have option bays 
Where the user may sWitch betWeen a ?oppy drive, hard 
drive, CD-ROM or other storage device. 

[0068] The con?guration of a notebook may also change 
When it is loaded onto a docking station, Which, in addition 
to a netWork connection, may have different mass storage 
devices, video/graphics circuitry, sound devices, and other 
peripherals such as scanners. 

[0069] Another type of environmental change is a change 
of physical location, Which may or may not entail changes 
to physical connections. It is common to use a notebook 
computer in many different physical locations, such as in the 
of?ce for Work, in the home for Work and entertainment, in 
remote of?ces and conference rooms for presentations and 
note-taking, and in automobiles, trains, subWays and planes 
for off-site Work. 

[0070] The normal operation of the computer may change 
in response to its environment. In a house, the computer may 
be used in a child’s bedroom solely for games and education 
programs and used in the parent’s bedroom solely for Word 
processing and e-mail. In the kitchen it may be used for 
recipes by a parent or for games by a child. 

[0071] Additionally, the location of the computer may 
affect its optimal mode of operation. For eXample, if the 
computer is being used in an airplane, it may be running off 
of batteries. It is desirable that the batteries last as long as 
possible, since an alternative poWer source is generally not 
available in an airplane. Abattery informant, upon receiving 
information that the computer Was being used in an envi 
ronment Where AC poWer Was not available, could identify 
subsystems in the notebook Which Would probably not be 
used, such as a modem or a netWork connection, and poWer 
doWn those subsystems in order to conserve energy. 

[0072] The operational status of the computer also affects 
its environment. As the computer’s hard disk becomes loW 
on free space, for eXample, a hard disk informant could 
identify ?les Which had not been accessed recently and 
compress those ?les. Alternatively, the hard disk informant 
could modify system parameters such as the siZe of the sWap 
?le (Which the operating system creates as virtual memory) 
and/or the siZe of an Internet broWse cache in order to create 
more hard disk space. 
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[0073] A computer’s environment is also changed by the 
set of programs being run. When a program is running a 
Word processing program and a scheduling program, it is in 
a different environment from When it is running an enter 
tainment program and an Internet connection. 

[0074] Detecting Environments 

[0075] In the preferred embodiment, a notebook computer 
is able to detect environments through its informant/CIM 
structure described above in connection With FIGS. 2-4. 
Environmental information is then used to (1) control opera 
tion of the computer to optimiZe the notebook computer’s 
performance, (2) reduce efforts on the user to properly 
con?gure the computer for a given environment and (3) 
anticipate user desires. 

[0076] FIG. 5a illustrates a diagram shoWing various 
detection mechanisms Which could be used in conjunction 
With a notebook computer to provide environmental infor 
mation, some or all of Which could be used in a given 
situation. The notebook computer 70 has circuitry to receive 
signals from a GPS device 72, active/passive location device 
74 or Wireless netWork 76. Wired connections can be made 
to netWorks or external peripherals 78 through the comput 
er’s ports (serial/parallel) and buses (PC Card slots, option 
bays and other external bus connections). Other computers 
and devices, such as Personal Digital Assistants (PDAs, 
sometimes referred to as handheld or palmtop computers), 
can be coupled to the notebook computer 70, either by Wired 
or Wireless connections. Internally, the notebook computer 
can reference information stored in various databases, such 
as a scheduling program, and the computer’s time/date 
circuitry. The computer 70 can also detect its internal 
con?guration of active programs and desktop con?guration 
82 (the con?guration in Which the user vieWs and interacts 
With the programs). 

[0077] Global positions systems 72 are currently available 
to interface With computers and some mapping programs 
can accept information from a global position system to 
locate the position of the user on a map. This information 
could also be used by the computer to determine physical 
location environmental information. For example, the infor 
mation from a GPS device 72 could be used to determine 
Whether the computer Was being used at the of?ce, at home, 
in an aircraft or train, or at a remote site. 

[0078] Active/Passive location devices 74 are similar to 
GPS systems, but are more localiZed. Active location 
devices Would include devices for Which could identify 
certain locations. For example, a transmitter Which output a 
20-bit number could be place in each room Which required 
identi?cation, such as each office and conference in a place 
of business and each room in a house. The transmitters could 
output the number Whenever movement Was detected Within 
the room or in response to a signal from the computer. The 
computer Would map the numbers to their actual location, so 
that it Would be aWare of its physical location. Passive 
location devices could include, for example, a bar code 
Which Was scanned upon entering a room. 

[0079] Wireless netWorks 76 are also currently available 
and are particularly useful for notebook computers, since the 
netWork connection can be made While alloWing the note 
book computer to remain portable. In addition to the net 
Work connection, the Wireless netWork connection can pro 
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vide information on the physical location of the notebook 
computer and to the resources to Which the notebook com 
puter has access. 

[0080] Wired netWorks 78 can also be coupled to the 
notebook computer 70 through netWork interface card, typi 
cally through a PC Card interface, internal circuitry or a 
docking station. Information about the Whereabouts of the 
computer can also be provided through communication With 
the Wired netWork. Other peripherals can be connected to the 
notebook computer’s parallel and serial ports, such as print 
ers, modems, scanners, mass storage devices such as a ZIP 
drive, made by Iomega Systems, Inc. 

[0081] PDAs, programmable calculators and personal 
organiZers 80, such as those manufactured by Texas Instru 
ments, Sony Corporation, US Robotics Corporation, Casio 
and Apple can exchange information With the notebook 
computer 70 through a port or through Wireless transfer. 
Other accessories, such as the TIMEX DATALINK Watch 
can receive information With the notebook computer. It 
Would be possible to provide interfaces With other appli 
ances, such as television sets, video tape recorders and alarm 
systems. 

[0082] The computer’s environment can also be deter 
mined by database information, either internal to the note 
book computer 70 or from other sources, such as a netWork 
connection. The computers internal time/date circuitry can 
determine the present time and use the scheduling informa 
tion to determine its present location or its desired con?gu 
ration. 

[0083] The con?guration of a computer’s desktop or 
active programs also provides environmental information. 
When a computer is executing one or a set of education 
programs, it could be assumed that a certain user is using the 
computer. On the other hand, When a scheduling program is 
being run, the user can be determined by reference to the 
particular database (since the scheduling program may have 
separate databases for different users). 

[0084] User-provided information may also be used to 
identify an environment. A user may explicitly state an 
environment (such as by selecting “office” from a list of 
environments) or choose a desktop (from a graphical user 
interface Which supports multiple desktops) Which Would 
indicate an environment. 

[0085] Environment information is often determined not 
from a single source, but from multiple sources. For 
example, a notebook computer may be turned on at 10:00 
AM and recogniZe that it is connected to the docking station 
in the office associated With User1. The scheduling program 
may indicate that User1 has a meeting at 10:15 to present 
materials on Projectl. While the computer can easily deter 
mine the physical location of the computer as Userl’s office 
(by identifying the docking station and netWork connection), 
it can also determine a desired softWare con?guration, 
namely those programs and document associated With 
Projectl. Accordingly, it may initiate execution of the pro 
grams needed for Projectl (or at least prompt User1 to 
determine if he or she desires to run those programs). It may 
also determine Which resources associated With the confer 
ence room Will be needed for the presentation and prompt 
the user if additional resources, such as a overhead projector 
and an LCD panel, Will be needed for the presentation. 
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[0086] FIGS. 5b-a' illustrate changes in a computer’s 
con?guration Which could be made responsive to detected 
environmental changes. FIG. 5b illustrates hoW location 
detection devices, such as the GPS, active and passive 
location devices shoWn in FIG. 5a, can be used to control 
the con?guration of a computer. From home state 86a, 
control is transferred to state 86b When a neW location signal 
is received. The location signal could be received from the 
GPS circuitry on a periodic bases, or from active sensors 
disposed throughout an of?ce or input by a user through a 
scanner or a keyboard. In state 86b, the location is deter 
mined, for eXample, by reference to a database Which relates 
numeric codes to locations. In some instances, a neW loca 
tion signal may not result in a change in location (for 
eXample, if the GPS signal changed as the computer Was 
moved from one end of a conference room to another); in 
that instance, control sWitches back to the home state 86a. 
Assuming there is a location change, control is sWitched to 
state 86c, Where a con?guration is determined. For eXample, 
if the location is determined to be an airport, measures for 
conserving batteries may be taken. In another eXample, if the 
location Was determined to be a conference room in an office 

Which had a Wireless netWork, the computer could be 
con?gured to access the Wireless netWork. 

[0087] Prior to making the changes to the computer’s 
con?guration, hoWever, the user is prompted Whether the 
changes are desired in state 86d. If the user declines, control 
sWitches back to the home state 86a. OtherWise, if the user 
accepts the changes, the con?guration is changed in state 
866 prior to returning to the home state 86a. It should be 
noted that a change in location Will not alWays result in a 
change in con?guration. In this case, control returns directly 
to the home state 86a from state 86c. 

[0088] FIG. 5c illustrates hoW database references, such 
as referring to a scheduling program, can be used to control 
the con?guration of a computer. From home state 87a, 
control is transferred to state 87b periodically to check a 
database, such as a scheduling database. If there is no 
scheduled docket or meeting event, control sWitches back to 
the home state 87a. If there is an event, control is sWitched 
to state 87c, Where a con?guration is determined. For 
eXample, if a presentation is docketed for completion, the 
presentation softWare may be executed and the intended 
presentation document loaded. If, for eXample, a meeting is 
scheduled in a conference room, the con?guration of the 
computer could be modi?ed to connect to the netWork, Wired 
or Wireless, available from the conference room. 

[0089] Prior to making the changes to the computer’s 
con?guration, hoWever, the user is prompted Whether the 
changes are desired in state 87d. If the user declines, control 
sWitches back to the home state 87a. OtherWise, if the user 
accepts the changes, the con?guration is changed in state 
876 prior to returning to the home state 87a. 

[0090] FIG. 5a' illustrates hoW the hardWare and softWare 
environment can be used to control the con?guration of a 
computer. From home state 88a, control is transferred to 
state 88b the hardWare or softWare con?guration changes. 
The change could be detected by softWare informants in 
conjunction With the operating system. In state 88b, a default 
con?guration is determined for the current softWare envi 
ronment. For eXample, if the computer detects that the user 
has changed from an “Work Of?ce” desktop to a “Home 
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Of?ce” desktop, it can con?gure the computer to be oper 
ating in the home environment. The default con?guration 
Would depend upon the user, but in a exemplary con?gura 
tion, the computer could determine if the computer Was 
connected to a telephone line and connect to the office 
computer through a remote access program. 

[0091] Once again, prior to making the changes to the 
computer’s con?guration, hoWever, the user is prompted 
Whether the changes are desired in state 88c. If the user 
declines, control sWitches back to the home state 88a. 
OtherWise, if the user accepts the changes, the con?guration 
is changed in state 88d prior to returning to the home state 
88a. 

[0092] Responses to Environmental Information 

[0093] In accordance With environmental information, the 
notebook computer 70 can adjust its operations to increase 
productivity. The number of possibilities are limitless; a feW 
eXamples are given beloW. 

[0094] FIG. 6 illustrates a basic diagram shoWing the 
operation of an informant 22 or an EM-aWare application 24 
responsive to environmental information. From home state 
90, the informant 22 or EM-aWare application 24 transitions 
to state 92 responsive to receiving environmental informa 
tion either from another informant 22 or by deriving the 
information itself. In state 92, the informant 22 or EM-aWare 
application 24 updates it information. NeW information Will 
not alWays result in an action. If no action is required, the 
informant 22 or EM-aWare application 24 returns to state 90. 
OtherWise the action is performed in state 94. 

[0095] The action Which may be taken are many fold. The 
informant 22 may send a message to CIM 26 Which causes 
other informants or EM-aWare applications 24 to take 
actions. The informant itself may take actions such as 
automatically launching an application, adjusting system 
operation or con?guring the operating system. 

[0096] FIG. 7 illustrates a simple eXample Where a ?rst 
informant has determined that the scanner, Which is attached 
to the notebook computer 70, has been turned on. A second 
informant is registered With the CIM 26 to receive this 
information. When the information is received in block 100, 
the second informant determines Which application is cur 
rently active. This information may be determined by the 
second informant, or may be from a message Which a third 
informant sends each time the active WindoW changes, or 
may be the result of a query by the second informant. If a 
graphics/desktop publishing program is active (block 102), 
the second informant may adjust the graphics/desktop pub 
lishing program to receive an image by setting the TWAIN 
program to receive at a certain resolution and color depth 
suitable for publishing. If a faX program is active (block 
104), the informant may con?gure the TWAIN program for 
scanning a document at 200 dpi in greyscale. If a Wordpro 
cessor is in the active WindoW (block 106), the informant 
may load an OCR (optical character recognition) program 
and set the TWAIN program to scan at high resolution in 
black and White. Alternatively, if the active program Was an 
EM-aWare application 24, it could perform the setup of the 
TWAIN program based on information that the scanner Was 
turned on. 

[0097] FIG. 8 illustrates a scenario Where the notebook 
computer is turned on in an airplane. In block 110, a ?rst 
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informant determines that the computer is on an airplane. A 
second informant determines in block 112 that the user is 
User1. Based on this information, a third informant queries 
the CIM 26 for information from User1’s schedule in block 
114. The CIM queries the informant or informants registered 
to supply this information, Which forWard a response that 
User1 is due to present information on Project1 in the NeW 
York City of?ces (block 116). A fourth informant has also 
received the message that the computer is being run on an 
airplane and has shut doWn unnecessary systems (such as 
modem and netWork hardWare) and softWare (such as a 
program Which monitors disk fragmentation). The third 
informant then prompts the user about loading the softWare 
needed for the upcoming presentation in block 120. The user 
may be interested in running other softWare and decline. In 
the illustration, the prompt is accepted by the user, and the 
softWare and documents are loaded in block 122. The 
EM-aWare softWare initiates a query on resources in the 

remote of?ces (from an internal database) in block 124 and 
formats the documents as necessary. 

[0098] Autolaunch Capability 

[0099] Aparticular category of response to environmental 
information is autolaunch capability. An autolaunch infor 
mant facilitates use of the computer by anticipating Which 
programs Will be run by a user in a variety of circumstances. 

[0100] For purposes of illustration, it Will be assumed that 
the computer has a GUI (graphic user interface) capable of 
multiple desktops. Each desktop is a separate graphical 
representation of available documents and programs Which 
may be arranged by the user. A speci?c GUI is discussed 
hereinbeloW; hoWever, the autolaunch capability is not 
dependent upon any particular GUI. 

[0101] A?oW chart describing operation of the autolaunch 
informant is shoWn in FIG. 9a. FIG. 9a illustrate the 
procedure for counting applications to determine those 
Which are frequently use. In block 130, the autolaunch 
informant detects the loading of an application, Which in a 
WINDOWS 95 operating system Would be a *.eXe, *.com or 
*.bat ?le. Other eXecutables, such as *.dll ?les are not 
counted, because they are typically launched by programs 
rather than directly by users. In decision block 132, the 
autolaunch informant checks to see if a detected program is 
on a user-de?ned exclusion list. This alloWs the user to 
eliminate programs Which may be launched frequently, such 
as a ?le manager or an Internet broWser, but does not have 
a particular association With a desktop or other environmen 
tal consideration. 

[0102] If the launched program is not excluded, then a 
count for that program is incremented With respect to the 
current desktop in block 134. Thus, if a Word processor is 
launched in the “office” desktop, its count for that desktop is 
incremented by one. If the same program is loaded in the 
“home” desktop, then its count for that desktop is incre 
mented. 

[0103] In decision block 136, the accumulated count for 
the program is used to determine the frequency at Which the 
user loads the program While in the particular Workspace. 
This frequency is set as a percentage and compared to a user 
de?ned threshold, Max %. If the number of counts in the 
current desktop eXceeds Max % for that desktop, the user is 
prompted as to Whether the application should be placed in 
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an autolaunch list for the current desktop. If the user replies 
af?rmatively, the application name is placed on an auto 
launch list for the current desktop. 

[0104] FIG. 9b illustrates a How chart used to automati 
cally launch applications. In block 140, the autolaunch 
informant detects When a user has changed desktops. In 
blocks 142, 144, 146 and 148, the autolaunch informant 
loads each application speci?ed in the autolaunch list for the 
neW desktop (the application may prompt the user to verify 
that he or she Would like the applications to be loaded). If an 
application is already running, it Will not be loaded (see 
decision block 144). 

[0105] While the autolaunch informant has been discussed 
in relation With the change of a desktop, it could also be tied 
to other detectable environmental changes. Applications 
could be launched in response to a detected change in 
physical location (for eXample, the scheduling program 
could be loaded each time the user uses the computer in his 
or her of?ce), detected changes in hardWare con?guration 
(for eXample, an e-mail program could be tied to detection 
of a netWork connection) or changes in softWare con?gura 
tion (for eXample, a graphics program could be tied to 
eXecution of a desktop publishing program). Thus, step 134 
of FIG. 9a could increment counts per a variety of envi 
ronmental factors. 

[0106] Further, the autolaunch informant could track load 
ing of ?les other than application program, such as docu 
ments. Thus, if a particular spreadsheet Was loaded each 
Friday, the autolaunch program could detect its periodic use 
and autolaunch the document as Well as the spreadsheet 
application program. Alternatively, the autolaunch program 
could note the last document loaded by an application in 
each desktop, such that the most recently loaded document 
Was loaded With each auto-launched application. 

[0107] Graphical User Interface 

[0108] FIGS. 10-17 illustrate a graphical user interface 
200 Which facilitates use of the computer. This interface is 
not necessary for use of the environmental managing func 
tions discussed above, and can be used in conjunction With 
any operating system Which supports, or can be made to 
support, multiple desktops. 

[0109] FIG. 10 illustrates a GUI 240 Which is easier to use 
than prior art GUIs and supports unlimited desktops With 
full visual impact. In the preferred embodiment, the GUI 
240 not only supports multiple desktops, but also supports 
multiple Workspaces. Whereas desktops differ only in their 
visual appearance and different sets of icons and active 
program WindoWs, a Workspace takes into account the 
environment of the computer. Accordingly, a computer may 
be connected to a netWork, a docking station and multiple 
laser printers, When used in the of?ce environment, the same 
computer may be connected only to an inkjet printer in the 
home environment. Thus, When used With softWare Which 
can distinguish different environments, the GUI described 
herein can communicate With the environmental manager 
softWare to detect and react to changes in resources. 

[0110] The GUI 240 changes Workspaces 242 responsive 
to user interaction With a multi-faced Workspace object 244 
(hereinafter cube 244). While a cube shoWing three of its 
faces 246 (individually referenced as faces 246a, 246b and 
246c) is used herein, other multi-faced three dimensional 








