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(57) ABSTRACT 

A more convenient Way to resiZe an application WindoW on 
a computer display screen Which also facilitates movement 
of the WindoW are provided neW icons, called a “corner” 
icon and a “scroll” icon, in the title bar of the WindoW. 
Instead of moving the cursor to an edge or corner of the 
WindoW to resiZe the WindoW, the user simply clicks on the 
neW “corner” icon and drags the icon to resiZe the WindoW. 
This mechanism alloWs other enhancements. For example, 
an optional magni?cation factor alloWs the WindoW to be 
resiZed in an amount proportional to a multiple factor of the 
actual cursor movement. Thus, small changes in cursor 
movement result in large changes in the WindoW siZe. The 
reverse is also useful to alloW very precise WindoW posi 
tioning. Similarly, the user simply clicks on the neW “scroll” 
icon and drags the icon to scroll and pan the displayed 
content of the WindoW. As With the resiZing operation, an 
optional magni?cation can be applied to the scrolling opera 
tion. 
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USER INTERFACE ENHANCEMENT FOR 
WINDOWS-BASED OPERATING SYSTEMS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to Win 
doWs-based operating systems for computers and, more 
particularly, to a user interface enhancement Which alloWs 
the user to conveniently perform operations on a displayed 
WindoW by means of icons displayed in the WindoW’s title 
bar using a drag and drop operation of the mouse controlled 
cursor. 

[0003] 2. Background Description 

[0004] Graphic user interfaces (GUIs) are noW standard in 
most operating systems. Such operating systems are also 
noW multitasking, alloWing multiple applications to be run 
ning at time. A WindoWing display is used in Which each 
application runs in its oWn WindoW, and these WindoWs may 
be tiled, cascaded or otherWise arranged on the computer 
display screen so that multiple WindoWs are visible at a time. 
Only one of the applications operates in the foreground at a 
time, and this is typically determined by a click of the left 
mouse button (or the only mouse button in the case of a one 
button mouse) While the pointing cursor is Within the 
WindoW. Examples of such WindoWing operating systems 
are International Business Machines (IBM) Corporation’s 
OS/2 operating system, Microsoft’s WindoWs 95 operating 
system, Apple Macintosh’s System 7.5 operating system, 
and X-WindoWs for the Unix operating system. 

[0005] In the management of the WindoWs displayed on 
the computer display screen, the user often Will Want 
manipulate a WindoW. For example, the user may Want to 
reposition a particular WindoW and to resiZe the WindoW. In 
the case of the Microsoft WindoWs operating system, for 
example, there are provided a number of standard mecha 
nisms for manipulating displayed WindoWs. For example, 
With reference to FIG. 1 of the draWings, the user can click 
and drag on the title bar 11 of a WindoW 10 to move that 
WindoW. In addition, the user can click on one of three icons 
12, 13 and 14 that appear on the right hand side of the title 
bar of a WindoW to minimiZe, maximiZe, or close the 
WindoW, respectively. 

[0006] To resiZe a WindoW, hoWever, the user must move 
the cursor to a border (edge or corner) of the WindoW, 
producing a doubled-headed cursor, and click and drag. 
When the cursor is on a right or left hand edge of the 
WindoW, the double-headed cursor is horiZontal, and move 
ment of the cursor changes the Width of the WindoW. 
Similarly, When the cursor is on the top or bottom edge of 
the WindoW, the cursor is vertical, and movement of the 
cursor changes the height of the WindoW. When the cursor is 
on a corner of the WindoW, the cursor is at 45° to the vertical 
(or horiZontal), and movement of the cursor changes both 
the Width and height of the WindoW simultaneously. While 
this Works and is intuitive, it has tWo disadvantages: 

[0007] 1. Borders are typically very narroW (a couple 
of pixels), and the user has to position the cursor 
carefully before clicking. 

[0008] 2. Positioning a WindoW exactly Where a user 
may Want it on the computer display screen becomes 
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rather clumsy as the user moves betWeen the title bar 
(Where the WindoW is moved) and an edge (Where 
the WindoW is resiZed) of the WindoW. In particular, 
a user often Wants to use the bottom right corner of 
the WindoW to alloW simultaneous resiZing of the 
horiZontal and vertical borders. 

[0009] When the WindoW is smaller in vertical and hori 
Zontal dimensions than the content of the WindoW, scroll 
bars are displayed on the right and bottom edges of the 
WindoW. In FIG. 1, the top portion of the right scroll bar 15 
is shoWn and it Will be understood that a similar scroll bar 
may appear at the bottom edge of the WindoW 10. These 
scroll bars alloW the user to vertically scroll and horiZontally 
pan the content of the WindoW so the entire content may be 
vieWed. Again, While this also Works and is intuitive, it also 
has disadvantages. In particular, the user may need to move 
back and forth betWeen the vertical and horiZontal scroll 
bars in order to vieW the content of the WindoW. This is a 
sloW and cumbersome process. 

[0010] In short, While WindoWs-based operating systems 
implementing graphic user interfaces (GUIs) have made 
great improvements in the ease of use of computers, espe 
cially by many Who consider themselves not computer 
literate, there is still need for improvement of the basic 
interface to enhance user ease of operation. 

SUMMARY OF THE INVENTION 

[0011] It is therefore an object of the present invention to 
provide a more convenient Way to manipulate a displayed 
WindoW in a WindoWs-based operating system. 

[0012] It is another object to provide a user With a con 
venient Way to resiZe an application WindoW on a computer 
display screen Which also facilitates movement of the Win 
doW. 

[0013] It is a further object of the invention to provide a 
user a convenient Way to scroll and pan the displayed 
content of a WindoW. 

[0014] According to the invention, there is provided one 
or more neW icons in the title bar of the WindoW. Operations 
are performed by clicking on one of these neW icons and 
performing a “drag-and-drop” operation of the mouse con 
trolled cursor. One such neW icon, called a “corner” icon, is 
used to resiZe an application WindoW on the computer 
display screen and facilitate moving the WindoW after resiZ 
ing. Instead of moving the cursor to an edge or corner of the 
WindoW to resiZe the WindoW, the user simply clicks on this 
neW “corner” icon and drags the icon to resiZe the WindoW. 
This mechanism alloWs other enhancements. For example, 
an optional magni?cation factor alloWs the WindoW to be 
resiZed in an amount proportional to a multiple factor of the 
actual cursor movement. Thus, small changes in cursor 
movement result in large changes in the WindoW siZe. The 
reverse is also useful to alloW very precise WindoW posi 
tioning. Another such neW icon is a “scroll” icon. Instead of 
using the scroll bars at the right and bottom edges of the 
WindoW, the user simply clicks on the “scroll” icon and 
drags it. A vertical movement of the mouse produces a 
vertical scrolling movement of the content of the WindoW, 
and a horiZontal movement of the mouse produces a hori 
Zontal panning movement of the content of the WindoW. The 
particular advantage of the “scroll” icon is that it is not 
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limited to simply vertical and horizontal movements but 
may instead be moved in any direction, producing combined 
scrolling and panning movements of the content of the 
WindoW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The foregoing and other objects, aspects and 
advantages Will be better understood from the folloWing 
detailed description of a preferred embodiment of the inven 
tion With reference to the draWings, in Which: 

[0016] FIG. 1 is a pictorial representation of an upper 
portion of a conventional WindoW display on a computer 
display screen; 

[0017] FIG. 2 is a pictorial representation of an upper 
portion of a WindoW display incorporating neW icons 
according to the invention; 

[0018] FIG. 3 is a flow diagram shoWing the logic of the 
computer process Which supports the function of the neW 
“corner” icon; and 

[0019] FIG. 4 is a flow diagram shoWing the logic of the 
computer process Which supports the function of the neW 
“scroll” icon. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

[0020] The invention Will be described in terms of a 
mouse as the displayed cursor control or pointing device. 
HoWever, those skilled in the art Will recogniZe that other 
pointing devices, such as IBM’s TrackPointTM device, a 
track ball, a track pad or other such device can be used 
interchangeably With a mouse in the practice of the inven 
tion. Thus, the term “mouse” as used herein is intended to 
mean a mouse and all such equivalent devices for control 
ling a displayed cursor. 

[0021] Referring again to the draWings, and more particu 
larly to FIG. 2 there is shoWn a WindoW 20 having a title bar 
21, similar to the conventional WindoW display of FIG. 1. 
HoWever, a neW “corner” icon 22 and a neW “scroll” icon 23 
are provided in the center of the title bar 21. When the 
“corner” icon 22 is clicked and dragged, the underlying 
computer program tracks the changing position of the mouse 
cursor and sends resiZe messages to the foreground move 
ment. The resiZe message (a standard WindoWs Application 
Program Interface (API) function call) contains neW coor 
dinates for the bottom right corner of the WindoW. The neW 
coordinates are calculated by adding AX and AY values to 
the original coordinates of the bottom right of the WindoW. 
AX and AY are simply the changes in the X and Y position, 
respectively, of the cursor. Optionally, these values can be 
multiplied by a factor, either greater than one or less than 
one, to alloW either rapid or precise resiZing, respectively, of 
the WindoW. For eXample, by holding the SHIFT key during 
the click and drag operation, the multiplying or scaling 
factor is a predetermined value greater than one, producing 
rapid, coarse resiZing of the WindoW, but by holding the ALT 
key during the click and drag operation, the scaling factor is 
a predetermined value less than one, producing more precise 
positioning. Alternatively, the scaling factors can be adjusted 
to determine hoW fast or sloW the WindoW resiZes based on 
the speed of the moving mouse. That is, if the user makes a 
rapid movement of the mouse, the resiZing of the WindoW 
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Will be rapid and coarse, but if the user makes a sloW 
movement of the mouse, the resiZing Will be sloW for more 
precise resiZing. This has the advantage of not requiring an 
eXtra key press by the user. 

[0022] After the resiZe operation has been completed, the 
cursor is repositioned so that it is beside the “corner” icon 22 
but still inside the title bar. This facilitates multiple resiZe 
operations and movement of the WindoW Without the need to 
make coarse mouse cursor movements betWeen the loWer 

right corner of the WindoW and the title bar of the WindoW. 

[0023] The flow chart of FIG. 3 illustrates the logic of the 
computer code Which supports the function of the neW 
resiZing “corner” icon. The process starts by displaying the 
icon in the center of the WindoW title bar in function block 
301. The decision block 302 detects When the left mouse 
button is pressed While the cursor is on the icon. When this 
occurs, the corner coordinates of the WindoW are stored in 
function block 303, and then the mouse cursor is hidden in 
function block 304. Movement of the mouse is detected in 
decision block 305. A determination is made in decision 
block 306 as to Whether the SHIFT key is pressed. If so, the 
scaling factor is made greater than one in function block 
307; otherWise, a decision is made in function block 308 as 
to Whether the ALT key is pressed. If so, the scaling factor 
is made less than one in function block 309; otherWise, the 
process goes directly to function block 310 Which also 
receives the outputs of function blocks 307 and 309. 

[0024] Alternatively, the scaling factors may be made a 
function of the speed of movement of the mouse. In this 
case, a determination is made in decision block 306 as to 
Whether the mouse is being moved fast, and if so, the scaling 
factor is made greater than one in function block 307, and a 
determination is made in decision block 308 as to Whether 
the mouse is being moved sloWly, and if so, the scaling 
factor is made to be greater than one in function block 309. 
In this alternative embodiment, the scaling factor may be 
made proportional to mouse speed, rather than being a ?xed 
predetermined value, thus alloWing more ?exibility in the 
operation. 
[0025] As the mouse is moved, scaled resiZe messages are 
sent to the current WindoW in function block 310. These 
resiZe messages are calculated using the folloWing factors: 

[0026] X=Absolute X position of mouse 

[0027] Y=Absolute y position of mouse 

[0028] XdOWn=X position of mouse When mouse but 
ton is pressed 

[0029] XdOWn=y position of mouse When mouse but 
ton is pressed 

[0030] AX=XdOWn—X 
[0031] AY=YdOWn—Y 
[0032] SX=Scaling factor in X direction 

[0033] Sy=Scaling factor in y direction 

[0034] W=Current Width of WindoW 

[0035] H=Current height of WindoW 

[0036] W‘=NeW Width of WindoW 

[0037] H‘=NeW height of WindoW 



US 2002/0054133 A1 

[0038] We Want to calculate the neW Width W‘ and height 
H‘ of the WindoW based on the movement of the mouse. 
These are the absolute values that are sent to resiZe the 
WindoW. The equations are as follows: 

[0039] As mentioned, the scaling factors SX, Sy can be 
predetermined values selected by pressing, for example, the 
SHIFT or ALT keys. Alternatively, the scaling factors can be 
adjusted to determine hoW fast or sloW the WindoW resiZes 
based the speed of the moving mouse. 

[0040] When the mouse is not moving, a test is made in 
decision block 311 to determine if the left mouse button has 
been released. If not, the process loops back to decision 
block 305 to detect mouse movement. HoWever, if the left 
mouse button has been released, the mouse cursor is repo 
sitioned beside the neW “corner” icon in function block 312, 
and the mouse cursor is redisplayed in function block 313 
before a return is made to decision block 302. By redisplay 
ing the mouse cursor beside the neW “corner” icon but still 
inside the WindoW title bar, it is immediately available to the 
user for moving WindoW. 

[0041] Referring back to FIG. 2, consider next the “scroll” 
icon 23. When the user clicks on this icon and drags it, the 
content of the WindoW 20 is scrolled or panned or both 
scrolled and panned as a function of the mouse movement. 

[0042] The flow chart of FIG. 4 illustrates the logic of the 
computer code Which supports the function of the neW 
resiZing “scroll” icon. The process starts by displaying the 
icon in the center of the WindoW title bar in function block 
401. The decision block 402 detects When the left mouse 
button is pressed While the cursor is on the icon. When this 
occurs, the corner coordinates of the WindoW are stored in 
function block 403, and then the mouse cursor is hidden in 
function block 404. Movement of the mouse is detected in 
decision block 405. As the mouse is moved, horiZontal 
and/or vertical scroll messages are sent to the current 
WindoW in function block 406. As With resiZing, a scaling 
factor can be applied to determine hoW fast scrolling and/or 
panning should occur as the mouse is moved. This can be 
accomplished as described above by pressing a designated 
key While moving the mouse or detecting the speed With 
Which the mouse is moved. 

[0043] When the mouse is not moving, a test is made in 
decision block 407 to determine if the left mouse button has 
been released. If not, the process loops back to decision 
block 405 to detect mouse movement. HoWever, if the left 
mouse button has been released, the mouse cursor is repo 
sitioned beside the neW “scroll” icon in function block 408, 
and the mouse cursor is redisplayed in function block 409 
before a return is made to decision block 402. By redisplay 
ing the mouse cursor beside the neW “scroll” icon but still 
inside the WindoW title bar, it is immediately available to the 
user for moving WindoW or selecting another icon in the title 
bar, such as the “corner” icon. 

[0044] In the preferred implementation, the “corner” icon 
22 and the “scroll” icon 23 are simply integrated into the 
operating system just like the other icons on the title bar; 
hoWever, the invention can be practiced using code Which is 
not part of the operating system. 
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[0045] SiZing and scrolling are but tWo examples of opera 
tions that can be applied to WindoWs or their content as a 
mouse is moved after ?rst clicking on an icon in the title bar 
of the WindoW. The principles of the invention can just as 
easily be applied to other operations Whose results are 
controllable by parameter values. Examples include the 
folloWing: 

[0046] 1. Change the amount of foreground and 
background color of a picture or text. 

[0047] 2. Change the contrast and brightness of a 
picture. 

[0048] 3. Zoom in or out in a vieW. 

[0049] 4. Adjust the overall siZe of elements in a 
document. 

[0050] It is important to differentiate betWeen the neW 
icons of the present invention and those icons Which con 
ventionally appear on toolbars. The fundamental difference 
betWeen these neW icons and those conventionally appearing 
on toolbars is that the latter are used to apply a single 
operation to the system, Whereas the neW icons of this 
invention are used to apply continuous changes. Also, While 
the neW icons of this invention have been shoWn in their 
preferred embodiment as being displayed in the title bar of 
the WindoW, they could be displayed in a separate tool bar 
just for such icons. 

[0051] While the invention has been described in terms of 
exemplary preferred embodiments With alternative imple 
mentations, those skilled in the art Will recogniZe that the 
invention can be practiced With modi?cation Within the 
spirit and scope of the appended claims. 

Having thus described my invention, What I claim as neW 
and desire to secure by Letters Patent is as folloWs: 
1. A user interface enhancement to a WindoWing display 

system for a computer operating system in Which a cursor is 
controlled by a mouse, the enhancement being a method 
comprising the steps of: 

displaying one or more icons in a bar of a WindoW on a 

computer display screen; 

responding to a user clicking and dragging the icon to 
perform a continuous change to the WindoW or its 
displayed content; and 

upon a release by the user of a selection of the icon, 
redisplaying a cursor in the bar adjacent the icon to 
facilitate further selections from the bar by the user. 

2. The user interface enhancement recited in claim 1 
Wherein the neW icon is a “corner” icon used for resiZing the 
WindoW. 

3. The user interface enhancement recited in claim 2 
Wherein the “corner” icon is displayed in a title bar of the 
WindoW and, upon release by the user of a selection of the 
“corner” icon, the cursor is redisplayed in the title bar 
adjacent the “corner” icon to facilitate a movement of the 
WindoW after resiZing the WindoW. 

4. the user interface enhancement recited in claim 3 
Wherein the step of responding is performed by the steps of: 

storing coordinate information of the WindoW; and 

sending resiZe messages containing neW coordinates cal 
culated based on changes in a position of the mouse. 



US 2002/0054133 A1 

5. The user interface enhancement recited in claim 4 
further including the step of optionally scaling detected 
changes of the position of the mouse by a value other than 
one. 

6. The user interface enhancement recited in claim 5 
Wherein the value is greater than one alloWing for rapid 
resiZing of the WindoW. 

7. The user interface enhancement recited in claim 5 
Wherein the value is less than one alloWing for precise 
resiZing of the WindoW. 

8. The user interface enhancement recited in claim 5 
Wherein scaling is determined by pressing predetermined 
keys. 

9. The user interface enhancement recited in claim 5 
Wherein scaling is determined by detecting a speed of 
movement of the mouse. 

10. The user interface enhancement recited in claim 1 
Wherein the neW icon is a “scroll” icon used for scrolling and 
panning a content of the WindoW. 

11. the user interface enhancement recited in claim 10 
Wherein the step of responding is performed by the steps of: 

storing coordinate information of the WindoW; and 

sending scroll messages containing neW coordinates of 
the content of the WindoW calculated based on changes 
in a position of the mouse. 
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12. The user interface enhancement recited in claim 11 
further including the step of optionally scaling detected 
changes of the position of the mouse by a value other than 
one. 

13. The user interface enhancement recited in claim 12 
Wherein the value is greater than one alloWing for rapid 
scrolling and panning of the content of the WindoW. 

14. The user interface enhancement recited in claim 12 
Wherein the value is less than one alloWing for sloW scrolling 
and panning of the content of the WindoW. 

15. The user interface enhancement recited in claim 12 
Wherein scaling is determined by pressing predetermined 
keys. 

16. The user interface enhancement recited in claim 12 
Wherein scaling is determined by detecting a speed of 
movement of the mouse. 

17. The user interface enhancement recited in claim 1 
Wherein the neW icons are a “corner” icon used for resiZing 
the WindoW and a “scroll” icon for scrolling and panning a 
content of the WindoW. 

18. The user interface enhancement recited in claim 17 
Wherein the “corner” and “scroll” icons are displayed in a 
title bar of the WindoW. 


