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(57) ABSTRACT 
An interactive computer-controlled display system having a 
processor, a data display screen, a cursor control device for 
interactively positioning a cursor on the data display screen, 
and a Window generator that generates and displays a 
Window on a data display screen. The Window region 
provides status and control information in one or more data 
display areas. The individiual data display areas may be 
controlled through the use of controls and indicators on the 
control strip itself using cursor control keys. 
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METHOD AND APPARATUS FOR DISPLAYING 
AND ACCESSING CONTROL AND STATUS 
INFORMATION IN A COMPUTER SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to the ?eld of com 
puter systems; particularly, the present invention relates to 
displaying a status and control function bar or WindoW to 
enable access of user selected indicia to a computer system 
user. 

BACKGROUND OF THE INVENTION 

[0002] Typically, a computer system contains a processor, 
a bus, and other peripheral devices. The processor is respon 
sible for executing instructions using the data in the com 
puter system. The bus is used by the processor and the 
peripheral devices for transferring information betWeen one 
another. The information on the bus usually includes data, 
address and control signals. The peripheral devices comprise 
storage devices, input/output (I/O) devices, etc. 

[0003] Computer systems also include information man 
agement systems that coordinate the display of information 
to the user. Currently, the art in computer display manage 
ment provides the capability of displaying data in rectan 
gular portions (commonly referred to as WindoWs) of a 
display screen. Such information management systems 
include the FinderTM interface of the computer systems 
manufactured by Apple Computer, Inc. of Cupertino, Calif. 
Controls are typically provided to resiZe and move WindoWs 
Within the con?nes of the physical display boundaries. 

[0004] WindoWs may be used to display information 
regarding application programs, as Well as information pro 
duced by system programs, that are run on the computer 
system. Many of these system and control programs provide 
status and control information and functionality. Some of the 
system control programs also provide options With respect to 
the information they provide and the functions they perform. 
These options can be accessed and/or selected by moving a 
cursor at a predetermined point in the WindoW and “click 
ing” a mouse or performing requisite key strokes. Access to 
these programs may require locating the program (e.g., 
locating and entering a folder) before execution. The time 
necessary to access such programs may be unduly long. it is 
desirable to provide a less obtrusive manner of accessing 
such system and control programs. 

[0005] The computer system is often capable of displaying 
multiple WindoWs or data areas on the display screen at the 
same time. WindoWs may overlap each other. The informa 
tion contained in the portion of the WindoW that is over 
lapped is not visible. The WindoW that is entirely visible to 
the computer user is typically the active WindoW. Therefore, 
a program, such as a system or control program may be 
running, While another program displaying information in 
another WindoW is selected as active and thereafter covers, 
partially or completely, the WindoWs or data areas displayed 
by the system/control program. Sometimes the user may 
Wish to have an unobstructed vieW of the system/control 
data area, regardless of the WindoW selected as active (even 
When the WindoWs overlap each other). Thus, it is desirable 
at times to have WindoWs that are alWays visible to the user. 
HoWever, it is also desirable to be able to eliminate that 
WindoW at times based on the user’s requirements. 
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[0006] The present invention overcomes these problems 
by providing a status and control information display. The 
display of the present invention is in an easily accessible 
format. Also, the display may be con?gured to permanently 
display in a visible manner control and status indicia. 

SUMMARY OF THE INVENTION 

[0007] An interactive computer-controlled display system 
is described. In the present invention, the display system 
includes a processor, a data display screen, and a cursor 
control device for interactively positioning a cursor on the 
data display screen. The present invention also includes a 
WindoW generator that generates and displays a WindoW 
(e.g., a control strip) on a data display screen. In one 
embodiment, the WindoW comprises a control and/or status 
WindoW for display on the desktop of the computer system 
The WindoW displays graphics depicting at least one display 
area of indicia. The individiual data areas may be controlled 
through the use of controls and indicators in the WindoW 
itself using cursor control keys. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The present invention is illustrated by Way of 
example, and not by Way of limitation, in the ?gures of the 
accompanying draWings and in Which like reference numer 
als refer to similar elements and in Which: 

[0009] FIG. 1 is a block diagram of one embodiment of 
the computer system of the present invention. 

[0010] FIG. 2A displays a computer desktop illustrating 
the control strip of the present invention as Well as opened 
WindoWs. 

[0011] FIG. 2B illustrates one embodiment of the control 
strip of the present invention. 

[0012] FIG. 2C illustrates a pop-up menu displayed from 
the control strip of the present invention. 

[0013] FIG. 2D illustrates a help balloon displayed from 
the control strip of the present invention. 

[0014] FIG. 2E illustrates the process of moving a display 
area from one position to another in the control strip. 

[0015] FIG. 2F shoWs the control strip WindoW graphics 
generated by processing logic being combined With graphics 
generated by a module to illustrate the creation of the 
resulting control strip. 

[0016] FIG. 3 illustrates one embodiment of the control 
panel of the present invention. 

[0017] FIG. 4 is a How chart of one embodiment of the 
process for the control strip of the present invention. 

[0018] FIG. 5 is a How chart of one embodiment of the 
secondary initialiZation process of the present invention. 

[0019] FIG. 6 is a How chart of one embodiment of the 
open and initialiZation process for the external modules of 
the present invention. 

[0020] FIG. 7 is a How chart of one embodiment of the 
process for draWing the contents of the control strip of the 
present invention. 

[0021] FIG. 8 is a How chart of one embodiment of the 
process for running idle tasks in the present invention. 
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[0022] FIG. 9 is a How chart of one embodiment of the 
process for responding to a mouse click occurring in the 
control strip of the present invention. 

[0023] FIG. 10 is a How chart of one embodiment of the 
process for post processing a mouse click in the present 
invention. 

[0024] FIG. 11 illustrates a bar graph for display in a data 
display area in the control strip of the present invention. 

[0025] FIG. 12 illustrates a bar graph that results after 
using arroW direction icons. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] A method and apparatus for providing status and 
control indicia. In the folloWing detailed description of the 
present invention numerous speci?c details are set forth, 
such as types of status indicia, instruction names, etc., in 
order to provide a thorough understanding of the present 
invention. HoWever, it Will be apparent to one skilled in the 
art that the present invention may be practiced Without these 
speci?c details. In other instances, Well-knoWn structures 
and devices are shoWn in block diagram form, rather than in 
detail, in order to avoid obscuring the present invention. 

[0027] The present description includes material protected 
by copyrights, such as illustrations of graphical user inter 
face images Which the assignee of the present invention 
oWns. The assignee hereby reserves its rights, including 
copyright, in these materials, and each such material should 
be regarded as bearing the folloWing notice: Copyright 
Apple Computer, Inc., 1993. The copyright oWner has no 
objection to the facsimile reproduction by anyone of the 
patent document or the patent disclosure, as it appears in the 
Patent and Trademark Of?ce ?le or records, but otherWise 
reserves all copyrights Whatsoever. 

[0028] Some portions of the detailed descriptions Which 
folloW are presented in terms of algorithms and symbolic 
representations of operations on data bits Within a computer 
memory. These algorithmic descriptions and representations 
are the means used by those skilled in the data processing 
arts to most effectively convey the substance of their Work 
to others skilled in the art. An algorithm is here, and 
generally, conceived to be a self-consistent sequence of steps 
leading to a desired result. The steps are those requiring 
physical manipulations of physical quantities. Usually, 
though not necessarily, these quantities take the form of 
electrical or magnetic signals capable of being stored, trans 
ferred, combined, compared, and otherWise manipulated. It 
has proven convenient at times, principally for reasons of 
common usage, to refer to these signals as bits, values, 
elements, symbols, characters, terms, numbers, or the like. 

[0029] It should be borne in mind, hoWever, that all of 
these and similar terms are to be associated With the appro 
priate physical quantities and are merely convenient labels 
applied to these quantities. Unless speci?cally stated other 
Wise as apparent from the folloWing discussions, it is appre 
ciated that throughout the present invention, discussions 
utiliZing terms such as “processing” or “computing” or 
“calculating” or “determining” or “displaying” or the like, 
refer to the action and processes of a computer system, or 
similar electronic computing device, that manipulates and 
transforms data represented as physical (electronic) quanti 
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ties Within the computer system’s registers and memories 
into other data similarly represented as physical quantities 
Within the computer system memories or registers or other 
such information storage, transmission or display devices. 

[0030] The present invention also relates to apparatus for 
performing the operations herein. This apparatus may be 
specially constructed for the required purposes, or it may 
comprise a general purpose computer selectively activated 
or recon?gured by a computer program stored in the com 
puter. The algorithms and displays presented herein are not 
inherently related to any particular computer or other appa 
ratus. Various general purpose machines may be used With 
programs in accordance With the teachings herein, or it may 
prove convenient to construct more specialiZed apparatus to 
perform the required method steps. The required structure 
for a variety of these machines Will appear from the descrip 
tion beloW. In addition, the present invention is not 
described With reference to any particular programming 
language. It Will be appreciated that a variety of program 
ming languages may be used to implement the teachings of 
the invention as described herein. 

OVERVIEW OF THE COMPUTER SYSTEM OF 
THE PRESENT INVENTION 

[0031] Referring to FIG. 1, an overvieW of a computer 
system of the present invention is shoWn in block diagram 
form. The present invention may be implemented on a 
general purpose microcomputer, such as one of the members 
of the Apple family of personal computers, one of the 
members of the IBM personal computer family, or one of 
several other computing and assistant devices Which are 
presently commercially available. Of course, the present 
invention may also be implemented on a multi-user system 
While encountering all of the costs, speed, and function 
advantages and disadvantages available With these 
machines. The preferred embodiment of the present inven 
tion is implemented on an Apple PoWerBookTM computer 
system developed by the assignee of the present invention. 

[0032] As illustrated in FIG. 1, the computer system of the 
present invention generally comprises a local bus or other 
communication means 100 for communicating information, 
a processor 103 coupled With local bus 100 for processing 
information, a random access memory (RAM) or other 
dynamic storage device 104 (commonly referred to as a 
main memory) coupled With local bus 100 for storing 
information and instructions for processor 103, and a read 
only memory (ROM) or other non-volatile storage device 
106 coupled With local bus 100 for storing non-volatile 
information and instructions for processor 103. 

[0033] The computer system of the present invention also 
includes an input/output (I/O) bus or other communication 
means 101 for communication information in the computer 
system. A data storage device 107, such as a magnetic tape 
and disk drive, including its associated controller circuitry, 
is coupled to I/O bus 101 for storing information and 
instructions. A display device 121, such as a cathode ray 
tube, liquid crystal display, etc., including its associated 
controller circuitry, is also coupled to I/O bus 101 for 
displaying information to the computer user, as Well as a 
hard copy device 124, such as a plotter or printer, including 
its associated controller circuitry for providing a visual 
representation of the computer images. Hard copy device 
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124 is coupled With processor 103, main memory 104, 
non-volatile memory 106 and mass storage device 107 
through I/O bus 101 and bus translator/interface unit 140. A 
modem 108 and an ethernet local area network 109 are also 
coupled to I/O bus 101. 

[0034] Bus interface unit 140 is coupled to local bus 100 
and I/O bus 101 and acts as a gateway betWeen processor 
103 and the I/O subsystem. Bus interface unit 140 may also 
provide translation betWeen signals being sent from units on 
one of the buses to units on the other bus to alloW local bus 
100 and I/O bus 101 to co-operate as a single bus. 

[0035] An I/O controller 130 is coupled to I/O bus 101 and 
controls access to certain I/O peripherals in the computer 
system. For instance, I/O controller 130 is coupled to 
controller device 127 that controls access to an alpha 
numeric input device 122 including alpha-numeric and other 
keys, etc., for communicating information and command 
selections to processor 103, a cursor control 123, such as a 
trackball, stylus, mouse, or trackpad, etc., for controlling 
cursor movement, and a temperature sensor 127A for mea 
suring the internal system temperature. The system also 
includes a sound chip 125 coupled to I/O controller 130 for 
providing audio recording and play back. Sound chip 125 
may include a sound circuit and its driver Which are used to 
generate various audio signals from the computer system. 
I/O controller 130 may also provide access to a ?oppy disk 
and driver 126. The processor 103 controls I/O controller 
130 With its peripherals by sending commands to I/O 
controller 130 via local bus 100, interface unit 140 and I/O 
bus 101. 

[0036] Batteries or other poWer supply 152 may also be 
included to provide poWer necessary to run the various 
peripherals and integrated circuits in the computer system. 
PoWer supply 152 is typically a DC poWer source that 
provides a constant DC poWer to various units, particularly 
processor 103. Various units such as processor 103, display 
121, etc., also receive clocking signals to synchroniZe opera 
tions Within the computer systems. These clocking signals 
may be provided by a global clock generator or multiple 
clock generators, each dedicated to a portion of the computer 
system. Such a clock generator is shoWn as clock generator 
160. In one embodiment, clock generator 160 comprise a 
phase-locked loop (PLL) that provides clocking signals to 
processor 103. 

[0037] In one embodiment, processor 103 is a member of 
the 68000 family of processors, such as the 68040 processor 
manufactured by Motorola Corporation of Schaumberg, Ill. 
The memory in the computer system is initialiZed to store 
the operating system as Well as other programs, such as ?le 
directory routines, control programs, system programs and 
application programs, and data inputted from I/O controller 
130. The operating system running on processor 103 takes 
care of basic tasks such as starting the system, handling 
interrupts, moving data to and from memory 104 and 
peripheral devices via input/output interface unit 140, and 
managing the memory space in memory 104. In one embodi 
ment, the operating system is stored in ROM 106, While 
RAM 104 is utiliZed as the internal memory for the com 
puter system for accessing data and application programs. 

[0038] Processor 103 accesses memory in the computer 
system via an address bus Within bus 100. Commands in 
connection With the operation of memory in the computer 
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system are also sent from the processor to the memory using 
bus 100. Bus 100 also includes a bidirectional data bus to 
communicate data in response to the commands provided by 
processor 103 under the control of the operating system 
running on it. 

[0039] Of course, certain implementations and uses of the 
present invention may neither require nor include all of the 
above components. For eXample, in certain implementations 
a keyboard or cursor control device for inputting informa 
tion to the system may not be required. Furthermore, the 
computer system may include additional processing units. 

OVERVIEW OF THE PRESENT INVENTION 

[0040] The present invention provides a control and/or 
status WindoW for display on the desktop of the computer 
system. The control and status WindoW Will be referred to 
herein as the control strip. The control strip of the present 
invention is a WindoW of graphics depicting one or more 
display areas for control and/or status indicia. In one 
embodiment, each of the display areas is individually and 
variably siZed. The siZe of the control strip itself may also be 
variably siZed. In one embodiment, the siZe may be adjusted 
such that none, all, or only a portion of the display areas 
Within its boundaries are visible. The siZe of the control strip 
may also be varied such that only a portion of one display 
area is visible in the control strip. FIG. 2A displays a 
computer desktop illustrating the control strip of the present 
invention as Well as opened WindoWs. FIG. 2B illustrates 
one embodiment of the control strip of the present invention. 

[0041] Each of the variably siZed data areas may be 
sensitive to user input for control. That is, a user may interact 
With the individually display data areas. Different parts of 
the control strip either display information or act as buttons, 
or both. Note that buttons may display information on their 
surface. When the user clicks a button, it is highlighted. In 
one embodiment, buttons may also display additional ele 
ments such as pop-up menus (shoWn in FIG. 2C) or help 
messages (e.g., balloons shoWn in FIG. 2D). Thus, in one 
embodiment, control of the individual data areas is accom 
plished, in part, through the use of small button controls and 
indicators in the form of various icons. 

[0042] Each of the display areas is associated With a 
programming module. Each of the modules provides a 
speci?c status or control function. In one embodiment, the 
module is represented by a disk ?le containing the code 
necessary for the module to interact With the control strip as 
Well as other elements such as teXt, icons, pictures, etc. 
Modules may be designed to be responsive to selection from 
cursors via a mouse, trackpad, or cursor control keys, such 
as on a keyboard. Many of the modules are able to provide 
control to various system functionality, and may provide 
menus to do the same. 

[0043] The control strip is a control panel that provides the 
operating environment for control strip modules. In one 
embodiment, the control strip runs on any MacintoshTM 
computer using a System 7.0 or later operating system. The 
control strip of the present invention may be designed to run 
on computer systems using other operating systems. 

[0044] In one embodiment, the control strip is imple 
mented in a private WindoW layer that appears in front of the 
WindoWs of all the application layers. That is, the control 
























