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| NPUT DEVI CES USI NG A VI RTUAL BOUNDARY 1. Technical Field: T resent
. ﬂjnyention generally relates to the field of conputer systens and nore
“lparticularly to the nmethod and apparatus for inputting user information
jincluding data and commands through the uge of a pen-based input device. 2.
‘Description of the Related Art: In conputer systens, the use of pen-based
i nput devices as an alternative to the nouse and keyboard continues to
grow. These pen-based i nput devices fall into two broad categories defined

by the type of INPREOVEDNMETHOD AN AFPARATUS INCOMPITER SYSIEMAFIQt -

I nput device is depicted in Figure 1. The tablet input Vi i
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graphics display inmage is viewable through the tablet. The active area of
the tablet input WeHG&IFieR:r espondingly maps to the graphics display area

5. This type of tablet 1s awkward to use and is now di sfavored in the
i ndustry. The second type of tablet input device is

This present invention generally relates to the field of computer
systems and more particularly -to the method and apparatus for inputting
user information including data and commands through the use of a

pen-based input device.
2. Descfiption of the Related Art:

In computer systems, the use of pen-based input devices as an
alternative to thé mouse and keyboard continues to gréw. These pen-based.
input devices fall into two broad categories defined by the type of tablet
input device employed.. The first type of tablet input device is depicted in
Figure 1. The tablet input device is a transparent overlay that sits on top of
the graphics display so that the graphics display image is viewable through
the tablet. The active area of the tablet input device 3 correspondingly maps
to the graphics display area 5. This type of tablet is awkward to use and is
now disfavored m the industry. The second type of tablet input device is
depicted by Figure 2. This digitizing table is an opaque tablet that sits off
to the side of the graphics display. Similarly to the first transparent overlay
tablet input device of Figure :l, the active area of the tablet 3 of Figure 2

corresponds to the graphics display area 5.

During typical operation, the user moves a pen over the opaque tablet
input device to cause the corresponding movement of the cursor across the
graphics display. Just as when using a mouse, trackball or other pointing
device, the user is able to concentrate on the task at hand by focusing on
the graphics display without knowing the location of the pointing device.

With proper eye-hand coordination, the user is quickly able to complete the



depicted by Figure 2. This digitizing table is an opaque tablet that sits
off to the si'de of the graphics display. Simlarly to the first transparent
‘overlay tablet input device of Figure 1, the active area of the tablet 3 of
- Figure 2 corresponds to the graphics display area 5. During typical
operation, the user noves a pen over the opaque tablet input device to
cause the correspondi ng novenent of . the cursor across the graphics display.
Just as when using a nouse, trackball or oth poi nting device, the user is
able to concentrate on the task at hand by foctusing on the graphics display
wi t hout know ng the | ocation of the pointing device. Wth proper eye-hand

coor di nati orask he Tufeeluded’ s prodLytiaiRy © howveserplist @duted if Zhéasker mbist
user's productivity, however, is reduced if_ the user nust inadvertentl

break conceribady¢@anHy bippk [Gangensiationbby WEEH Nahto cyeaRRiveee it B SRPRIRS t he
poi nting devdigglayl tanigS thge'bgir%r’?g Vgé\yicg.esilc r@blfietibre very desirable and,

furthermore, results in the highest productivity if the user can completely
focus on the graphics display while relying on eye-hand coordination to
move the cursor across the screen through hand movements of the pointing

device.

This identical eye-hand coordination between the cursor on the
graphics display and the hand movement of pointing devﬂ:es is accomplished
when using a pen-based system. Gestures with the pen ‘on a tablet
produces comparable actions the user would accomplish when using a
mouse. As an example, an upw.ard flick of the pen on the tablet scrolls the
image on the graphics display. 'Another example is the tapping of the pen

on the digitizer tablet which is equivalent to depressing a mouse button.

Taking this example further, a quick double tap with the pen results
in the same action as if the user quickly depressed the left mouse button

twice.

There is one distinct difference, however, between a mouse or
trackball versus a pen on a tablet. The pen on a tablet has a finite limited
active area as defined by the size of the tablet. On the other hand, the
hﬁouse operates on any size surface simply by picking it up and repositioning
it, and the trackball operates' without any limitation of active area
whatsoever. This limited active area poses a special situation when using
a pen with a tablet. If the user inadvertently o‘vershoots the tablet, any
gesture with the pen such as an upward flick or tapping of the pen will not
result in an action. In that case, the user’s input would be ignored. This
overshooting of the active area of the tablet causes the user to break

concentration on the graphics display and momentarily switch focus on the



furthernore, results in the highest productivity if the user can conpletely
focus on the graphics display while relying on eye-hand coordination to
:move the cursor across the screen through hand novenents of the pointing
-device. This identical eye-hand coordination between the cursor on the
graphi cs di splay and the hand novenent of pointing devices is acconplished
*‘when using a pen-based system GCestures v%th the pen on a tablet produces
conpar abl e actions the user would acconplish when using a nouse. As an
exanple, an upward flick of the pen on the tablet scrolls the imge on the
graphics display. Another exanple is the tapping of the pen on the.
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popular graphically oriented operatmg system such as IBM’s 0S/2,
Microsoft's Windows, or Apple's System 7. The user must often "hunt and
peck” to achieve the desire action. This is both frustrating and

unproductive.

Accordiﬁgly, what is needed is an improved method and apparatus in
pen-based |computer systems to bound cursor movements selectively,
particularly at the outer bbundary area of graphics displays, through use of

" a tablet input device with a virtual cursor boundary.
i

The following documents relate to various methods and apparatus in
pen-based computer systems to work with the outer boundary area of
‘graphics displayé.

U.S. Pat. No. 5,177,328 issued January 5, 1993, to /to et al. for
"Information Processing Apparatus® discloses a transparent overlay tablet
input device whose active area extends beyond the area of the graphics
display. The area extending beyond the graphics display area is used to

select predetermined system processes.

U.S. Pat. No. 5,146,049 issued September 8, 1992, to Shima for
"Method And System For Inputting Coordinates Using Digitizer” teaches an
opaque digitizing tablet with an area whose digitizing resolution is greater
than or equal to correspondingly relocatable mapped area of a graphics

display.



-nouse operates on any size surface sinply by picking it up and
repositioning it, and the trackball operates without any limtation of
ractive area whatsoever. This |limted active area poses a special situation
-when using a pen with a tablet. If the user inadvertently overshoots the
tablet, any gesture with the pen such as an upward flick or tapping of the
‘pen will not result in an action. In that case, the user's input would be
ignored. This overshooting of the active area of the tablet causes the user
to break concentration on the graphics disﬁlay and nonentarily switch focus
on the 3 pen to inspect that it is indeed returned to the active area of
the tablet. This type of overshooting is especially troubl esone when the
user desires to select the outer boundary area of the graphics display area
such as the "M nim ze Button"” |ocated on the tool bar of a maxim zed w ndow

under a popul ar grgmipa. INo 081 B85 abeoRSIE FRSrHLEM $96R, 38 ABMS: PP
"lmage Handling Apparatus And Controller For Selecting Display Mode"
discloses an opaque tablet whose active area extends beyond the defining
area of the graphics display. Movement of a pen on the active area of the
tablet that extends beyond the defining area of the graphics display changes

the manner in which the image is displayed, e.g., scroll, zoom, etc.

U.S. Pat. No. 4,720,703 issued January 19, 1988, to Schnarel, Jr.
et al. for "Display Method And Apparatus Employing Cursor Panning”
teaches a gl:aphics dispiay system whose viewable screen information area
can be panned with the cursor. When the viewable screen information area
is panned outside the graphics display’s viewable area, the cursor is included

in this panned space.



Mcrosoft's Wndows, or Apple's System 7. The user nust often "hunt and
peck” to achieve the desire action. This is both frustrating and
unproductive. Accordingly, what is needed is an inproved nethod and
“apparatus in pen-based conputer systems to bound cursor novenents
selectively, particularly at the outer boundary area of graphics displays,
t hrough use of a tablet input device with aSirtual cursor boundary. The
fol l ow ng docunents relate to various nethods and apparatus in pen-based
conputer systems to work with the outer boundary area of graphics displays.
U S Pat. No. 5,177,328 issued January 5, 1993, to Ito et al. for
"Informati on Processing Apparatus" di sSSUMMRARY transparent overlay tabl et
i nput devi ce whose active. area extends beyond the area of the graphics

di spl ay. The area extending beyond the graphics display area is used to

Soor ool o san SO OB ol o oS R ana
Coor di nat es UBPP@Fatigiin i pen- based(ﬂm'epater systems using a tablet input device to
select the outer boundary area of a graphics display through use of a virtual
cursory bbundary is disclosed. The tablet input device has a first inner
active area surrounded by a second outer active boundary. An operator
selectively moving a pointing device in the first inner active area of the tablet
input device causes a cursor to move correspondingly on the graphics
display image. When the operator selectively moves the pointing device ih
the second outer active area, the digitizing table causes the cursor to move

to a corresponding graphics display boundary position.

In one specific embodiment, an information processing apparatus is
disclosed that includes a display device for displaying images in a display
area, a tablet input device coupled to the display device, and having a first
interpointing area encldsed by a second outerpointing area, and a pointing
device coupled to the tablet input device for selecting a user direct positions
for either the first interpointing area or the second outerpointing area.
Further, the system includes a display controller, coupled to the display
device and the digitizer, that controls display information on the display

~device so that the first interpointing area maps into an interdisplay area on
the display device and the_. second outerpointing area.maps into an
‘outerdisplay boundary on the display device. Typically, the display area and"
boundaries are rectangular with the tablet input device being a pen. Further,

“the display controller also maps a plurality of active pointer corners, defined
at the corners of the tablet input device, that are mapped by the display
controller from the tablet input device to the viewing area on the display

device.



.opaque digitizing tablet with an area whose digitizing resolution is
greater than or equal to correspondingly rel ocatabl e nmapped area of a

~ graphi cs displ ay. 4 U S. Pat. No. 5,289,168 issued February 22, 1994, to
.Freeman for "l nmage Handl i ng Apparatus And Controller For Selecting D splay
Mode" di scl oses an opaque tabl et whose active area extends beyond the
‘defining area of the graphics display. Mwvenent of a pen.on the active area
of the tablet that extends beyond the defiging area of the graphics display
changes the manner in which the inmage is displayed, e.g., scroll, zoom

etc. U S Pat. No. 4,720,703 issued January 19, 1988, to Schnarel, Jr. et
al. for "Display Method And Apparatus Enpl oyi ng Cursor Panni ng" teaches a
gr aphi cs di splay system whose vi ewabl e screen infornmati on area can be
panned w th the cultsertheWfene tdre vbpeaklfe¢he @resent fventisin tm paoeiale a pen-

based computer system.

It is another object of the present invention to provide the method and
apparatus for inputting user information including data and commands

through the use of a pen-based input device.

Itis yet another object of the presentinvention to provide an improved
method and apparatus in pen-based computer systems to selectively position

the cursor inside the four corner areas of a rectangular graphics display.

Still another object of the present invention is to provide an improved
method and apparatus in pen-based computer systems to bound cursor
) movements selectively, in particular at the outer boundary area of graphics

displays, through use of-a tablet input device with a virtual cursor boundary.

In order to achieve the above objects, a pen-based computer system
is provided that includes a graphics display coupled to a digitizer tablet with
a first inner pointing area and a second outer pointing area. The graphics
display comprises a display area surrounded by a display boundary. A user-
directed pointing device coupled to the digitizer tablet has selective
movement between the first inner pointing area and the second outer
'bointing area. The computer system includes a controller coupled to the
graphics display so as to (1) move the cursor within the graphics display-
area when the user directs the pointing device into the first inner pointing
area and (2) move the cursor along the graphics display boundéry when the

user directs the pointing device into the second outer pointing area.

In order to achieve the advantages of the present invention, the
digitizer tablet contains two distinct pointing areas: the inner pointing area

and the outer pointing area. As such, the inclusion of two distinct pointing



i s panned outside the graphics display's viewable area, the cursor is
“included in this panned space. 5 SUMVARY According to the present
. invention, an inproved nethod and apparatus in pen-based conputer systens
.using a tablet input device to select the outer boundary area of a graphics
di spl ay through use of a virtual cursory boundary is disclosed. The tabl et
input device has a first inner active area surrounded by a second outer
active boundary. An operator selectively noving a pointing device in the
first inner active area of the tablet input device causes a cursor to nove
correspondi ngly on the graphics display imge. Wen the operator
sel ectively noves the pointing device in the second outer active area, the
digitizing table causes the cursor to nove to a correspondi ng graphics
di spl ay boundary position.

areas on the digitizer tablet according to the present invention overcomes
the disadvantages in the prior art of overshooting the tablet and enabling

easier user selection of the graphic display’s outer boundaries.

The foregoing and other objects, features, and advantages of the
invention will be apparent from the following more particular description of

the preferred embodiment of the invention as illustrated in the drawings.'

The above as well as additional objects, features, and advantages of
the present invention will become apparent in the following detailed written

description.



In one speci-fic enbodinent, an informati on processing apparatus is
di scl osed that includes a display device for displaying imges in a display
area, a tablet input device coupled to the display device, and having a
first interpointing area enclosed by a second outerpointing area, and a
pointing device coupled to the tablet input device for selecting a user
direct positions for either the first interpointing area or the second
outerpointing area. Further, the systemingl udes a display controller,
coupled to the display device and the digitizer, that controls display
I nformati on on the display device so that the first interpointing area maps
into an interdisplay area on the display device and the second
_outerpointing area nmaps into an outerdi splay boundary on the display
device. Typically, the display area and boundaries are rectangular with the
tabl et input device being Rb%’:npﬁf{ﬁ'ﬁlﬁé'ﬂ?Nt%Tdﬁ%g%WdUﬁiS oller also maps
a plurality of active pointer corners, defined at the corners of the tabl et
i nput device, that are mapped by the display controller fromthe tabl et
i nput device to théheinewehfzaaues eliehvied cariRtestileyf #R invention are set forth

in the appended claims. The invention itself however, as well as a preferred
mode of -use, further objects, and advantages thereof, will beét be
understood by reference to the following detailed description of  an
illustrative embodiment when read in .conjunction with the accompanying

drawings, wherein:

Figure 1 is an elevational view of a typical prior-art pen-based
computer assembly including a system unit, a graphics display, a transparent

overlay type tablet input device apd a pen;

Figure 2 is an elevational view of a typical prior-art pen-based
computer assembly including a system unit, a graphics display, an opaque

tablet input device and a pen;

Figure 3 depicts a block diagram of the computer system according

to the present invention;

Figure 4 is an elevational view of a pen-based computer assembly
-according to the present invention including a system unit, a graphics
display, digitizing tablet input device with an inner active area and an outer

active area and a pen; and

Figure 5 is another embodiment of the opaque tablet input device -
according to the present invention with four distinct outer active corner

boundary areas defined.



6 It is therefore one object of the present invention to provide a pen-
based conputer system It is another object of the present invention to
provide the nethod and apparatus for inputting user information including
data and conmands through the use of a pen-based input device. It is yet
anot her object of the present invention to provide an inproved nethod and
apparatus in pen-based conputer systenms to sel ectively position the cursor
i nside the four corner areas of a rectangul ar graphics display. Still

anot her object of the present invention is to provide an inproved net hod
and apparatus in pen-based conputer systens to bound cursor novenents
selectively, in particular at the outer boundary area of graphics displays,
through use of a tablet input device with a virtual cursor boundary. In

order to achieve the sboNg E@’P@S‘éﬂlp p%ﬁg: i s provided
that includes a graphics display cougf@@q? 1 'gl |zerE’ﬁ‘\b@llﬁiﬁ\?fré

Figure 3 shows a block diagram of the computer system of the
present invention. The computer system of the preferred embodiment is an
enhanced 1BM Aptiva personal computer system. Those skilled in the art,
however, will appreciate that the mechanisms and apparatus of the.present
invention apply equally to any computer system, regardless of whether the
computer system is a complicated multiuser computing apparatus or a
single-user workstation. As shown in the exploded view of Figure 3,
computef sys"cefn 100 comprises main or central processing unit (CPU) 105
connected to main memory 140, display interface 145, mass storage
interface 155, and communicationinterface 160. These system components
are interconnecited.through this use of system bus 150. Although computer
system 100 is shown to contain only a single main CPU and a single system

' bus, it should be understood that the present invention applies equally to
computer systems that have multiple CPUs and to computer systems that

have multiple busses and that each perform different functions in different

ways.

The interfaces, also known as input/output processors, that are used
in the preferred embodiment each include separate, fully programmed
‘microprocessors thatare used to offload computer-intensive processing from
CPU 105. Those skilled in the art, however, will appreciate that the present
invention applies equally to computer systems that simply use 10 adapters
to perform similar functions. Display interface 145 is used to connect
directly one or more terminals to computer system 100. These terminals,
which may be nonintelligent or fully programmable workstations, are used
to allow system administrators and computer programs to communicate with
computer system 100. Communication interface 160 is used to connect
other computer systems or workstations, or both, to computer system 100

in network fashion. The present invention is not limited to any one



a first inner pointing area and a second outer pointing area. The graphics
“display conprises a display area surrounded by a display boundary. A user-
directed pointing device coupled to the digitizer tablet has selective

. nmovenment between the first inner pointing area and the second outer

poi nting area. The conputer systemincludes a controller coupled to the
‘graphics display so as to (1) nove the cursor within the graphics display
area when the user directs the pointing device into the first inner
pointing area and (2) nove the cursor algng the graphics display boundary
when the user directs the pointing device into the second outer pointing
area. In order to achieve the advantages of the present invention, the
digitizer tablet contains two distinct pointing areas: the inner pointing
area and the outer EO|ntin ar ea. £§$nsuch t he inclusion of two distinct

poi nti ng iocking RERAPEITT Smbdlsr s¥STReR IR A be eRENGPEa f Other
I nvention OVers%'ﬂ@ﬁs through the use of present-day analog or digital techniques, or both,

or via some networking mechanism of the future. Communication interface
160 further provides communication connection with device 1 62, which may
be, for example, a digitized tablet with pen or other type pointing device
such as a trackball or mouse device. Further, communication interface 160
may also provide communications with other computer systems over the.

telephone lines and not just a networking configuration.

Mass storage interface such as DASD Auxiliary Processor 155 is used
to connect mass storage devices, such as DASD device 185, to computer

system 100.

Main memory 140 contains application programs 110, compiler 172
and operating system 165. While application programs 110 and operatirig
system 165 are shown to reside in main memory 140, those skilled in the
art will recognlze that these entities are shown in this manner to represent.
the fact that programs are typically loaded from slower mass storage into
faster main memory to execute. Depicting these programs in this manner
should not be taken to mean that they are necessarily all completely
contained in main memory 140 at the same time. [t shou{d also be noted

_that the term computer system memory is used herein to refer generically to
the memory of the computer system as a whole {i.e., main memory 140 and
that represented by DASD device 185). Those skilled in the art will further-
recognize that the programs shown in main memory 140 need not
necessarily all reside on computer system 100. For example, one or more
programs of application programs 110 may reside on another system and
engage in cooperative processing with one or more programs that reside on
computer system 100. This should be accomplished through the use of one
of the well-known client-server mechanisms such as remote procedure call

(RPC).



the disadvantages in the prior art of overshooting the tablet and enabling
easi er user selection of the graphic display's outer boundaries. The .
Toregoing and other objects, features, and advantages of the invention wll
be apparent fromthe follow ng nore particular description of the preferred
enbodi mrent of the invention as illustrated in the draw ngs. The above as
wel | as additional objects, features, and advantages -of the present .

i nvention will beconme apparent in the foll owi ng detailed witten

descri ption. 8 BRI EF DESCRI PTI ON OF THE DRAW NGS The novel features

bel i eved characteristic of the invention are set forth in the appended
clainms. The invention itself however, as well as a preferred node of use,
further objects, and advantages thereof, will best be understood by
reference to the CoMpitrnt7aesalseddtalesmpilptsioomcefcoae into executable code,

as will be explained in the forthcoming paragraphs. Operating system 165
is a multitasking operating system known in the industry as 0S/2 operating
system; however, those skilled in the art will appreciate that the spirit and

scope of the present invention is not limited to any one operating system.

It is important that while the present invention has been, and will
continue to-be, described in a context of a fully functional computer system,
those skilled in the art will appreciate that the present invention is capable
of being distributed as a program product via floppy disk, CD ROM, or other
form of recordable media or via any type of electronic transmission

mechanism, such as a modem.

Further provided in the operating system is a display controller 170
that implements a virtual boundary for use with th'e pointing device 162,
typically ‘a digitizer tablet’as shown in Figures 4 and 5. Display controller
170 defines the boundary by establishing an inner pointing area and an outer
pointing area shown on the screen and the digitizing tablet of Figure 4.
These two pointing areas enable the user to select the outer boundaries of

the gi‘aphic display as will be described in greater detail below.

Referring now to Figurt; 4, depicted is a pen-based computer system

400 éuch as that described in Figure 3, having a system unit 410, with an’
electrically connected graphics display 450 with viewable screen area 455.
Graphics display can be any of the well-known types used in the industry

- ‘that includes both Cathode Ray Tubes (CRT) and Liquid Crystal Display
(LCD) technologies. An opaque tablet input device 470 is electrically

connected to the system unit 410.



dllustrative enbodi nent when read in conjunction with the acconpanyi ng
drawi ngs, wherein: Figure 1 is an elevational view of a typical prior-art
pen-based conputer assenbly including a systemunit, a graphics display, a
transparent overlay type tablet input device and a pen; Figure 2 is an

el evational view of a typical prior-art pen-based conputer assenbly _
including a systemunit, a graphics di spl ay, an opaque tabl et input device
and a pen; Figure 3 depicts a block diagram of the conputer system
according to the present invention; Figure 4 is an elevational view of a
pen-based conputer assenbly according to the present invention including a
systemunit, a graphics display, digitizing tablet input device with an
inner active area and an outer active area and a pen; and Figure 5 is

anot her enmbodi nentOpéqudeabRagueut alehvile topptiseew prasticClAbNdhd @ bhe of

8;? ?ﬁgé I nver}é_le enct\r,\cna ehs gr?cl!J rY-gllegIcrlorzli%ts egg;n%gngaglgk\é%hg%gﬁcri Yb:xuenédraers%eitciszlsy
in the plastic plate. Opaque tablet input device 470 contains an active
pointing area 475. Active pointing area 475 is comprised of inner active
pointing area 472 surrounded by an outer active pointing area 473. A
pointing—pe.n instrument 480 is electrically attached to opaque tablet input
device 47(5. Movement of pointing-pen 480 is sensed by the grid of
X-electrodes and Y-electrodes and is translated into cursor position on
viewable screen area 455 of graphics display 450. It is important to
particularly point out that other available tablet input device technologies are
encompassed within the spirit of the present invention. These tablet
technologies include light-based sensors such as infrared positioning, heat-
based sensing positioning and LED-based pickups positioning. Still other
pen-based positioning technologies contemplated include strain-based
technologies, piezo electric positioning, and charge-based : coupled
positioning.

Continuing further, inner active pointing area! 472 is electrically
mapped to cursor position on viewable screen area 455 of graphics display
450 so that movement of pointing-pen 480 within inner active area 472

correspondingly moves a graphics cursor inside viewable screen area 455.

The outer active pointing area 473 is a border area approximately 1/4"
to 1/2" in width. The outer active pointing area 473 is electrically mapped-
‘to the boundary of viewable screen area 455 of graphics display 450, so
that movement of pointing pen 480 within outer active pointing area 473
correspondingly moves a graphics cursor along the boundaries on viewable
screen area 455 of graphics display 450. It is thereby possible for a user to
sélect the outer viewable boundary of a viewable screen area 455 simply by
movement of pointing-pen 480 within outer active pointing area 473. Eveh

in the embodiment where outer viewable boundary is comprised solely of a



. 9 DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS Fi gure 3 shows a bl ock
di agram of the conputer system of the present invention. The conputer
» system of the preferred enbodi nent is an enhanced | BM Aptiva personal
.computer system Those skilled in the art, however, w |l appreciate that
t he mechani snms and apparatus of the present invention apply equally to any
“conputer system regardl ess of whether the conputer systemis a conplicated
mul ti user conputing apparatus or a singkFe-user workstation. As shown in the
expl oded view of Figure 3, conputer sysiBem 100 conprises main or central
processing unit (CPU) 105 connected to nain nmenory 140, display interface
145, mass storage interface 155, and conmunication interface 160. These
syst em conmponents are interconnected through this use of system bus 150.
Al t hough conputer system 100 is shown to contain only a single main CPU and
a singl e systsamgle line of graphics pixels to form a very narrow outline, the user can

readily select this outer viewable boundary 473 with a pointing-pen 480
movement within outer active pointing area 473. In this very narrow outline
embodimént, a viewable single line along the screen’s edge is

correspondingly mapped into the outer active pointing area 473.

In still another embodiment, Figure 5illustrates a graphics display with
viewable screen area 455. The viewable screen area incorporates a plurélity
of corner viewable boundaries 454. Quter active pointing area 473 of
opaque tabletinput device 470 contains a plurality of active pointing corners
474. Each of the active pointing corners 474 is correspondingly mapped to
corner viewable boundaries 454 so that movement of pointing pen 480
within the active pointing corners 474 causes the graphics cursor to remain
stationary at the corresponding corner viewable boundaries 454.

While the invention has been particularly shown and described with.
reference to a preferred embodiment, it will be understood by those skilled
in the art that various changes in form and detail may be made therein

without departing from the spirit and scope of the invention.



_bus, it should be understood that the present inventi -k
conputer systens that have nultiple CPUs and to conput iH g
«multiple busses and that each performdifferent functipns i R G&D ot
-ways. The interfaces, also known as input/output processors, that are used

in the preferred enbodi nent each include separate, fully progranmed

“m croprocessors that are used to offload conputer-intensive processingfrom
CPU 105. Those skilled in the art, however, will apprecitais@ndetids pbddRept g
present invention applies equally to conpyter systens th:ﬂﬂ’ lmg 6
adapters to performsimlar functions. Display interface :m E
connect directly one or nore termnals to conputer syste !

termnals, which may be nonintelligent or fully programmabl e workstations,
are used to allow system adm ni strators and conputer progranms to

comuni cate with conputer system 100. Conmmuni cation interface 160 is used
to connect ot GeAIMSputer systens or workstations, or both, to conputer
2%2t em 100 i n net V\Wlh(atfgsgla%]ed-l;glze present invention is not limted to any

1. An information processing apparatus comprising:
a display device for displaying images with a display area;

a tablet input device coupled to said display device with a first
inner pointing area surrounded by a second outer pointing area;
a pointing device coupled to said tablet input device for
. ]
selecting a user-directed position through either said first inner

pointing area or said second outer pointing area; and

a display controller, coupled to said display device and said
digitizer, that controls display information on said display device so
that the first inner pointing area maps into a display area on said
display and said second outer pointing area maps into an outer display

boundary on said display.

__2. The information processing apparatus of claim 1 wherein said display

area and said display boundary are rectangular.

3. The information processing apparatus of claim 1 wherein said tablet

input device is a pen.
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. 10 networ ki ng mechani sm Conputer system 100 nmay be co qﬁgg qunggsrggEN

systenms through the use of present-day anal og or digit4l oﬁgp&egg _

« both, or via some networking mechani sm of the future. ' J
2int erface 160 further—provides—eoemruni cati on connection with device 162,

whlch may be, for exarrple a di gltlzed tablet with pen or other type

p0| nting device d a ' nouse devi ce. Further, comrunication
i nterface 160 may II om‘rum cations with other corrput er systens
over the tel ephon just a metworking configuration. Mass

storage interface such as DASD Auxiliary Processor 155 is used to connect
mass storage devices, such as DASD device 185, to conputer system 100. Miin
menory 140 contains application progranms 110, conpiler 172 and operating
system 165. Vil e Apphfaataton progessing kbpaedtdsopenptising: systen1165 are
shown to reside in main nenory 140, those skilled in the

a display device that displays images within a display area;

a tablet input device coupled to said display device with a first
inner rectangular pointing area surrounded by a second outer
rectangular pointing area having four sides, each of said four sides of

said rectangular pointing area intersect to form corner pointing areas;

, @ pointing device coupled to said tablet input device for
selecting a user-directed position among said first inner pointing area,
said second outer pointing area and said corner pointing areas; and

f

a display controller, coupled to said display device and said
digitizer, for controlling display information on, said display device so
that the first inner pointing area maps into a display area, said second
outer pointing area maps into an outer display boundary, and said
corner pointing areas map into corresponding corner display

boundaries.

5. The information processing apparatus of claim 4 wherein said display

area and said display boundary are rectangular.

6. The information processing apparatus of claim 4 wherein said tablet’

input device is a pen.
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.art wll recognize that these entities are shown in this-anner {o

represent the faet—that—prograns—are typically |oaded TH®SHEFDWAS BEIF

¥ st orage into fast er I’TB.I n I’T'EI’T'DI’ tO execut e. Depl ctin thestm_Ag panms In

“this manner shoul & plagsd npan that they ar |
conpl etely contai ne ry 140 at the sane tine. It should al so be
‘notedthat the ter emnenory i s used herein to refer :
generically to the menory of the conput er systemas a whole (i.e., nmain

menory 140 and that represented by DASDl@evi ce 185). Those skil I ed in the
art will further- recognize that the prograns shown in nmain nenory 140 need
not necessarily all reside on conputer system 100. For exanple, one or nore
programs of application programs 110 may reside on anot her system and

conpat er syotem 206 O & R DGPAEReAuE GaPtaRe b 4 BREARBHN b R T o
t he wel | - knappachiarhaviagvedispbphdevisasosdisplaging endges witcadissiagadrea,

(RPC). a tablet input device coupled to said display device with a first inner pointing
area surrounded by a second outer pointing area, a pointing device coupled
to said tablet input device for selecting a user-directed position through
either said first inner pointing area or said second outer pointing area, seid

computer program product comprising:
a computer readable medium; and

computer usable code means, stored on said computer readable
medium and executable on said information processing apparatus, for
controlling display information on said display device so that said first
inner pointing area maps into said display area and said second outer

pointing area maps into said outer display boundary.

8. Th'e computer program product of claim 7 wherein said display area

and said display boundary are rectangular.

9. The computer program product of claim 7 wherein said tablet input '

device is a pen.

10. The computer program product of claim 7 wherein a plurality of active
pointer corners are mapped by said display controller code means from said

tablet input device to said viewing corner boundary on said display.

A



Compiler 172 is used to conpile source code into executable code, as wll
be explained in the forthcom ng paragraphs. Operating system 165 is a

nul titasking operating systemknown in the industry as OS/ 2 operating
system however, those skilled in the art will appreciate that the spirit
‘and scope of the present invention is not Iimted to any one operating
system It is inportant that while the present invention has been, and wl|l
continue to be, described in a context of a fully functional conputer
system those skilled in the art will appjeciate that the present invention
i s~ capabl e of being distributed as a program product via floppy disk, CD
ROM or other form of recordable nedia or via any type of electronic
transm ssi on mechani sm such as a nodem Further provided in the operating
systemis a di BPROVEDZNMETHOD ARD APPARATUS INFCOMPUTER SYSTEMSdw y for
use with the pointing device 162, typically a digitizer tablet as shown in
Fi gures 4 §E&%§TIMEEL& MAR TABIET ENPUTODEVICES ISING ANIRTUALIBOUNDARY
establishing an inner pointing area and an outer pointing area shown on the
screen and the digitizing tablet of Figure 4.

ABSTRACT

An improved method and apparatus in pen-based computer systems using a tablet
input device to select the outer boundary area of a graphics display through use of a virtual
cursory boundary is disclosed. The tablet input device has a first inner active area
surrounded by a second outer active boundary. An operator selectively moving a pointing
device in the first inner active area of the tablet input device causes a cursor to move
correspondingly on the graphics display image. When the operator selectively moves the
pointing device in the second outer active area, the digitizing table cauées the cursor to

move to a corresponding graphics display boundary position.

Fig. 3



These two pointing areas enable the user to select the outer boundaries of
the graphic display as will be described in greater detail below. Referring
now to Figure 4, depicted is a pen-based conputer system 400 such as that
described in Figure 3, having a systemunit 410, with an electrically
connected graphics display 450 with viewabl e screen area 455. G aphics

di splay can be any of the well-known types. used in the industry that

i ncl udes both Cathode Ray Tubes (CRT) and Liquid Crystal D splay (LCD)

t echnol ogi es. An opaque tabl et input cknn;: 470 is electrically connected
to the systemunit 410. Opaque t abl et t device conprises a plastic
plate and a grid of X-electrodes and Y-electrodes extendlng alon the X and
Y axes respectively in the plastic plate. ' 5 ;
contains an active pointing area 475. Act}) pornting area I'S conp -
of inner active pointing area 472 u by an outer active point/ng
area 473. A '
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poi nting-pen instrunment 480 is electrically attached to opaque tablet input
device 470. Movenent of pointing-pen 480 is sensed by the grid of

X-el ectrodes and Y-electrodes and is translated into cursor position on

Vi ewabl e screen area 455 of graphics display 450. It is inportant to
particularly point out that other available tablet input device
technol ogi es are enconpassed within the spirit of the present invention.
These tabl et technol ogies include |ight-based sensors such as infrared
positioning, heat- based sensing positiodAg and LED based pi ckups
positioning. Still other pen-based positioning technologles contenplated

i ncl ude strain-based technol ogies, piezo elg
char ge- based coupled positioning. Contin
pointing area 472 is electrically mgpped
screen area 455 of graphics display lt'
480 withi'n inner active area 472 corresfk
i nsi de vi ewabl e screen area 455. The ou
border area approximately 1/4" to 1/2"
area 473 is electrically mapped




to0 the boundary of viewable screen area 455 of graphics display 450, so

t hat novenent of pointing pen 480 within outer active pointing area 473
correspondi ngly noves a graphics cursor along the boundaries on vi ewabl e
screen area 455 of graphics display 450. It is thereby possible for a user
to select the outer viewable boundary of a viewable screen area 455 sinply
by novenent of pointing-pen 480 within outer active pointing area 473. Even
in the enbodi nent where outer viewable boundary is conprised solely of a

13 single Iine of graphics pixels to forma very narrow outline, the user
can readily select this outer viewable bQfig@ry 473 with a pointing-pen 480
novenment within outer active pointing area 473. In this very narrow outline
enbodi ment, a viewabl e S|ngle line along the screen's edge §§()0

Correspondi ng - n‘appcu —rt-o—t-lre—ott-er—eacti—ve pU| - g—area Attt
anot her enbod| nen g2 303 | ustrates a graphics display with
C 150 g_14°
: 4 RS S -
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vi ewabl e screen area 455. The viewabl e screen area incorporates a plurality
of corner viewabl e boundaries 454. Quter active pointing area 473 of opaque
tabl et input device 470 contains a plurality of active pointing corners
&74. Each of the active pointing corners 474 is correspondi ngly mapped to
corner viewabl e boundaries 454 so that novenent of pointing pen 480 within
the active pointing corners 474 causes the graphics cursor to remain
stationary at the correspondi ng corner viewabl e boundaries 454. Wiile the

i nvention has been particularly shown angaqucribed with reference to a
preferred enbodinent, it will be understddd“by those skilled in the art
that various changes in formand detail nmay be nade therein wthout
departing fromthe spirit and scope of theg 2

clained is: 0 “
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L. An information processing apparatus conprising: a display device for

di spl ayi ng i rages, the display device having a display area; a tablet input
device coupled to said display device with a first inner pointing area
surrounded by a second outer pointing area; a pointing device coupled to
said tablet input device for selecting a user-directed position through
either said first inner pointing area or said second outer pointing area;
and a display controller, coupled to_said display device, that controls

di splay information on said display 848 cerso that the first inner poi ntt ng
area maps into a central area of said disﬁiay area on said display devigp
and said second outer pointing area maps iato0o an outer dlsplay boundar of
said display area on said display device. :

apparatus of claiml1l wherein said displa
are rectangular. 3. The |nfornat|ozyoro
wherei n sai-d pointing device is a p
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1574, An information processing apparatus conprising: a display 33%03@9'3
that di splays i mages within a display area; a tablet input device ctf@¥ ed

to said display device with a first inner rectangular pointing area
surrounded by a second outer rectangul al'4pointing area having four sides,
each of said four sides of said-rectangular pointing area intersect to form

corner pointing areas; a pointing devj gwpl ed to said tablet input
device for selecting a user-directed g on anmong said first inner

poi nting a¥Ra.is eRilefReONd outer pointing area and said corner pointing
areas; and a display controller, coupled to said display device, for

control |idg diAapinfyrmationpredessifig appaatus céthpiidiny: devi ce so that the first
i nner pointing area nmaps into a central area of said display area, said

second out er palisplayndeviceefor dkisplaying images,cthe¢ dispkiy pviey hiwing datisplpf argai d
di splay area and said corner pointing areas map into correspondi ng corner
di spl ay boundé&rtplst input deviceirexpled, tonsaichdisplay device with a first inner pointing area
surrounded by a second outer pointing area;
a pointing device coupled to said tablet input device for selecting a user-directed
~ position through either said first inner pointing area or séid' second outer pointing
area, and |
a display controller, coupled to said display device, that controls display
informatioﬁ on said display device so that the first inner pointing area maps into a
central area of said display area on said display device and said second outer
pointing area maps into an outer display boundary of said display area on said
display device. | |
2.  The information processing apparatus of claim 1 wherein said display area and said
display boundary are rectangular.
3.  The information procéssing apparatus of claim 1 wherein said pointing device is a

pen.
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5.~ The information processing apparatus of claim4 wherein said display
area and sai d display boundary are rectangul ar. 6. The i nformation
processi ng apparatus of claim4 wherein said pointing device is a pen.

16 7. A conputer program product operabPe on an information processing
apparatus having a display device for displaying images with a display

area, a tagblet,ji i 1 d.di splay device with a first |
i nner poi %ti ng‘\nalr oalﬁnsau§¥8g§cggsgﬂgé§p%ré@%§cﬁxﬁésﬁér poi nting area, a pointing
devi ce coupl eq 4 h&ideABhEd Qi’s”iﬁn Wsifinf £4i ing a user-directed
posi tion throgéﬁébé%%rl saltgalﬁlrst |a%§§é{r” poﬁ%?ﬂ?gggé or said second outer

poi nting areaga plef irii)%frﬂtﬁi@é cBipled M"sPaQHsly aOARY Withs first iBAGPRCBIgular
readabl e nedi um and conput er usabl e code 'neans, stored on said conputer

readabl e medi pointing azeesuttailiided ®y # sécdnd PhRE FEdthngulA PrisHR M¢a dapigafous ,
for controlling display
sides, each of said four sides of said rectangular pointing area intersect to form
corner pointing areas;
a pointing device coupled to said tablet input device for selecting a user-directed
position among said first inner pojhtitig area, said second outer pointing area and
said corner pointing areas; and | o
a display controller, coupled to said display device, for controlling display
information on said display device so that thé'fil'ﬁ inner pointing area maps into a
central area of said display area, said second outer pointing area maps into an outer
display boundary of said display area and said corner pointing areas map into
corresponding: corner display boundaries of said disblay. area.
5.  The information processing apparatus of claim 4 wherein said display area and said
display boundary are rectangular. |
6. The information processing apparatus of claim 4 wherein said pointing device is a

pen.

REPLACEMENT SHEET

AN ) ) oswovwse




i nfor mat i on on said display device so that said first it MRS ISHBET | HAS BEEN
maps into said display area and said second outer pointijng ar gppRGED i nt 0}
said outer display boundary. 8. The conputer program pr '

wherein said display area and said displ'ay boundary are rectangul ar. 9.
The conput er program product of claim7 wherein said pointing device is a
pen. 10. The qeoraaﬁi;ﬁterpmgf@m;%&ﬂsmpe%xé: b 40 TnMHﬁ:«{tﬁinnpﬁ)c%sH{galag%éfa
active pointer corners are napped by said conputer usable code e from
said tabl et imavingdedispRytdevicel for\displayige GRiges wilDundisplyy areas ai €bRt Sy -

device coupled to said display device with a first inner pointing area surrounded by
a second outer pointing area, a pointing device coupled to said tablet input device
for selecting a user-directed position through either said first inner pointing area or
said second outer pointing area, said computer program prodﬁct comprising:
a computer readable medium; and _
compufer suable code means, stored on said computer readable medium and
executable | on said information processing apparatus, for controlling display
information on said display device so that said first inner pointing area maps into
said display area and said second outer pointing area maps into said outer display
boundary. _

8. . The computer program product of claim 7 wherein said display area and said
display boundary are rectangu,lar. | .

9.. The computer program produét of claim 7 wherein said pointing devilce is a pen.

10. The computer program product of claim 7 wherein a plurality of active pointer
corners are mapped by said display controller code means from said tablet input

device to said viewing corner boundary on said display.
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A computer program product operable on an information processing apparatus
having a display devicé for displaying images with a display area, a tablet input
device coupled to said display device with a first inner pointing area surrounded by
a second outer pointing area, a pointing device coupled to said tablet input device
for selecting a user-directed position through either said first inner pointing area or
said second outer pointing area, said computer program product comprising:

a computer readable medium; and -

compuier usible code means, stored on said computer readable medium and
executéble -on_ said infdfmation processing apparatus, for controlling display
information on said diépl_ay device so that said first inner pointing area maps into
said display z;trea and said second outer pointing area maps into said outer display
boundary. |

. The computer program product of claim 7 wherein said display area and said

display boundary are rectangular.

The computer program product of claim 7 wherein said pointing device is a pen.
The computer program product of claim 7 wherein a plurality of active pointer'
corners._are mapped by said -computer usable code means from said tablet input

device to said viewing corner Boundary on said display.
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