
WO 02/25420 PCT/GB01/03564  1 METHOD, SYSTEM AND COMPUTER PROGRAM  FOR
MANAGING VIEWS AT A COMPUTER DISPLAY  5 Field of the Invention The present
invention relates to computer systems and more  particularly to a method,
system and program product for managing views at  a computer system
display. 10 Background of the Invention At one time computer systems,
whether standalone or part of a  network, were relatively simple, low
function devices capable of executing  15 only a single application program
at any given time. Displays or consoles used to monitor system operation
gave a user only a single representation  or view of the system operation.
As individual systems and networks  became more complex, allowing multiple
tasks to be performed concurrently,  system users began to have a need for
more than a single view of 20 operations or tasks being performed. The
straightforward approach of  dedicating a console to each of the different
views had obvious usability,  space and cost drawbacks. Consequently, the
almost universal approach has  been to develop systems and monitors capable
of presenting multiple views  at any given time. 25 The two major
approaches to presenting multiple views on a console  are cascading and
tiling of windows or panes. For purposes of this  description, the two
terms "windows" and "panes" can be considered to mean  the same thing,
namely, a view that occupies less than an entire display 30 screen but
which still shows significant portions of a particular view.  Where panes
are cascading, only the topmost pane is completely visible on  the display
screen. The remaining panes are "stacked" beneath the topmost  pane,
usually with only a title bar and perhaps one vertical edge being  visible.
A user brings any pane in the stack to the top simply by 35 selecting the
title bar or any other visible part of that pane.  Tiled views do not
overlap each other but instead occupy  horizontally or vertically divided
panes on the display screen. Tiling  permits a user to see more information
about each represented view without 



40 having to perform the type of view selection steps required for cascaded
views. WO 02/25420 PCT/GB01/03564  2 Known tiling techniques have
disadvantages, including a lack of  flexibility. Some techniques limit the
user to simple, fixed tiling  arrangements, such as two side-by-side panes
or two above-and-below panes.  A user who wants to have a number of views
greater than the fixed number 5 of panes available in such systems is out
of luck. Other techniques take  an all-or-nothing approach, setting up a
tile for every open view. The  all-or-nothing approach is satisfactory only
if the number of open views  is small. As the number of open views
increases, the size of each tile  necessarily gets smaller, reducing the
amount of useful information 10 presented to the user. U.S. Patent
5,880,725 - Southgate attempts to overcome some of the  problems of the
prior art in a computer user interface in which a screen  can have both
overlapping and tiled window areas. If a view is to be 15 shown in a tiled
window area, that view is fitted into the available space  by shrinking the
view, if necessary, to a minimum allowable size. The  patent discloses what
can be described as a "best fit" approach in which a  view is moved into
available screen space. While this approach may be  more flexible in
creating a displayed views, it can also end up with panes 20 that are
considerably smaller than those required by a system user.  One well-known
operating system enables a user to subdivide the  display screen into a
wide variety of horizontally or vertically divided  frames. While this
operating system is flexible in that it allows the 25 user to define the
total number and configuration of frames needed, it is  considerably less
flexible as to the steps that must be performed in  loading data into the
various frames. To load the contents of a  particular file into a
particular panel, a link to the file must be  established and the filename
must be keyed in. This relatively cumbersome 30 process must be repeated
for every single frame in the display. Another known system uses a fixed
number of panes but allows a user  to change the arrangement of the panes
relative to one another using a  drag-and-drop operation. Because the
number of panes is fixed, the system  35 lacks desirability flexibility. 



Summary of the Invention Accordingly, according to a first aspect, the
present invention 40 provides a method of managing the appearance of views
on a display having  a working area that includes at least one view pane,
said method  comprising the steps of: a) designating one of the view panes
in the WO 02/25420 PCT/GB01/03564  3 working area as a focus view pane; b)
invoking a view bar including a set  of pane splitting controls and a list
of open views; c) in response to  selection of one of the pane splitting
controls, dividing the focus view  pane into two panes, the contents of the
focus view pane being assigned to 5 a first of the two panes; and d) in
response to selection of one of the  open views from the list appearing in
the view bar, assigning the selected  view to a second of the two panes.
Accordingly, according to a second aspect, the present invention  10
provides a system for managing the representation of views comprising:  a)
a display having a working area including at least one view pane
designated as a focus view pane; b) a display control subsystem for
generating a view bar having pane  splitting controls and a list of open
views; 15 c) pane control logic responsive to selection of one of the pane
splitting  controls for dividing the focus view pane into two panes in
accordance  with the selected pane splitting control and for assigning the
contents of  the focus view pane to a first of the.two panes; and d) view
control logic responsive to selection of one of the views on the  20 list
of open views for assigning the selected view to the second of the  two
panes. Accordingly, according to a third aspect, the present invention
provides a computer program which, when executed on a computer, causes the
25 computer to: a) designate a view pane in a working area of a computer
display as a  focus view pane; b) invoke a view bar on the computer
display, said view bar including a  set of pane splitting controls and a
list of open views; 30 c) in response to selection of one of the pane
splitting controls, divide  the focus view pane into two panes, the
contents of the focus view pane  



being assigned to a first of the two panes; and d) in response to selection
of an open view from the list appearing in the  view bar, assign the
selected view to a second of the two panes. 35 Thus, the present invention
overcomes the enumerated disadvantages  of the prior art and can be
implemented as a method of managing the  appearance of views on the display
having a working area that includes at  least one view pane. The display
always includes at least one view pane 40 designated as an active or focus
view pane. A user who wants to increase  the number of views on the display
invokes a view bar which includes a set  of pane-splitting controls and a
list of open views. In response to WO 02/25420 PCT/GB01/03564  4 selection
of one of the pane-splitting controls, the view pane having  .focus is
divided into two panes and the contents of the focus view pane  are
assigned to a first of the two panes. The user controls the contents  of
the other view pane by selecting one of the open views from the list 5
appearing in the view bar. The selected view is assigned to the other of
the view panes. Brief Description of the Drawings 10 A preferred embodiment
of the present invention, by way of example  only, may be more readily
ascertained from the following detailed  description when read in
conjunction with the accompanying drawings  wherein: 15 Figure 1 is a
schematic representation of a workstation or computer  system console at
which the present invention may be implemented; Figure 2 is a block diagram
of the major components of the computer  system console; 20 Figure 3 is an
initial or default appearance of the working area of  the display of the
computer system console; Figure 4 is a representation of the working area
when a view bar  25 normally hidden along the right edge of the area is
unhidden or brought  into view.; Figure 5 is a representation of the
working area once pane-splitting  controls and a desired view are selected;



30 Figure 6 is a representation of the working area following the
completion of pane-splitting and view selection; Figure 7 is a view of the
working area used to illustrate how views  35 can be swapped efficiently
among existing panes; Figure 8 is a view of the working area following a
view swapping  operation; 40 Figure 9 is a flowchart of the method steps
that are performed in  setting up a new viewing pane and assigning views to
the original and the  new pane; and WO 02/25420 PCT/GB01/03564  5 Figure 10
is a flowchart of the method steps that are performed in  carrying out a
view swapping operation. Detailed Description of the Preferred Embodiment
5 A preferred embodiment of the invention will be described below, but  it
should be kept in mind that the present invention can be implemented in
several different forms, such as in special purpose hardware or in a
combination of hardware and software. A typical combination of hardware  10
and software is a general-purpose computer system using a computer program
that, once loaded and executed, causes the system to carry out method
steps-which will be described below. The software may be pre-loaded into
the general-purpose computer system or may be separately available as a
computer program product which, when loaded into a computer system, causes
15 the system to carry out the method steps. The term "computer program" in
the present context means any  expression, in any language, code, or
notation, of a set of instructions  intended to cause a system having
information processing capability to 20 perform a particular function
either directly or after conversion to  another language and/or
reproduction in a different material form.  Referring to Figure 1, the
present invention is a method for  managing views in a computer system 10
including a system unit 12 and a 25 monitor or display 14. A computer user
may configure panes for showing  individual views in the working area 16 of
the display 14, assign those  views to the desired panes and swap those
views in a series of simple,  



intuitive operations. 30 Figure 2 illustrates the major physical components
of a  general-purpose computer system capable, when programmed properly, of
implementing the present invention. The computer system includes a  central
processing unit (CPU) subsystem 20 with a processor and supporting
registers, caches and logic circuits. The computer system further 35
includes random access memory 22, hard drive 24 and an optical drive 26,
such as a CD-R, CD-RW or DVD drive. Where the invention is implemented as
a computer program, it is typically made available to the system operator
initially on removable magnetic or optical media for installation onto
hard drive 24. Once the initial installation is complete, the program can
40 be transferred, as needed, from hard drive 24 into random access memory
22. Alternatively, the program may be loaded into random access memory  22,
as needed, directly from an optical media mounted in optical drive WO
02/25420 PCT/GB01/03564  6 26. The computer system further includes system
input/output (I/O)  adapters 28 supporting connections to standard system
components such as a  keyboard 30, a pointing device 32 and a video display
34. Finally, the  computer system may include a network interface card 36
which provides an  5 interface to other networked devices. The preferred
embodiment of the present invention will be described  first by reference
to the changes in the display appearance in the course  of use of the
invention and then by reference to flowcharts describing the 10 method
steps which are performed in making those changes. Referring first  to
Figure 3, the initial or default appearance of the display includes a
single view (VIEW 1) occupying the entire working area of the display. In
the default appearance, a view bar, which will be described in more detail
below, is considered to be hidden along the right edge of the display. 15
When hidden, the view bar is represented by a thin strip of pels 38, which
may include glyphs or icons representing the views. The user changes the
appearance of the display's working area by  invoking or calling up the
view bar, preferably by moving a cursor over  20 the strip 38. In one
implementation of the invention, the view bar automatically expands or is
unhidden once the presence of the cursor above  strip 38 is detected. in
another implementation, the view bar remains  



hidden until the user performs a selection operation, such as clicking one
of the buttons on the cursor control device, usually a mouse. 25 Figure 4
shows the working area once the view bar is unhidden using  one of the
above-described methods. The view bar includes pane-splitting  controls,
specifically a first pair of buttons 46 for dividing one view  pane already
in the working area into two vertically spaced panes and a 30 second pair
of buttons 42 for dividing one view pane already in the  working area into
two horizontally spaced panes. The pane-splitting  controls are effective
only for the active pane, sometimes referred to as  the pane having focus
or the focus pane or focus view pane. In the case  of Figure 4, VIEW 1 is
the only pane and by default is the focus view 35 pane. The pane-splitting
controls determine more than whether the focus  view pane is to be divided
horizontally or vertically. Depending on  which of the two buttons in a set
is pushed, the controls determine 40 whether the newly created pane is
located to the right or to the left (or  above or below) the existing pane.
Referring specifically to Figure 4, it  can be seen that the right facing
triangle in the horizontal WO 02/25420 PCT/GB01/03564  7 pane-splitting
control 42 is selected. As a result of this selection, a  second view pane
(VIEW 2) will be created in the working area to the right  of the existing
VIEW 1. The view originally contained in VIEW 1 remains  assigned to that
pane. The contents of the new view pane (VIEW 2) are 5 selected by the
system user from a list 44 of open views in the view bar.  Figure 6 shows
the working area of the display as it would appear  following the cursor
emphasis of a particular view, VIEW 2, for the newly  created pane. 10
Figure 6 shows the working area with VIEWS 1 and 2 being located in
side-by-side relationship. In Figure 6, the view bar has returned to its
hidden state. The hiding of the view bar can be made to occur automatically
when the cursor is moved off the view bar area or, depending  upon the
objectives of the system implementers, may be made not to occur  15 until
the user performs some sort of active deselection operation, such as
clicking one of the buttons on the cursor control device. Note that  



Figure 6 shows that VIEW 2 is automatically selected as the focus pane
because it is believed likely that the system user who set up the pane for
VIEW 2 probably did so because of an immediate need to work with that 20
view. Making VIEW 1 the focus view can, if the user wants, be simply done
by clicking on the title bar for that view. While only two panes are shown
in Figure 6, the user has the option  of creating any number of additional
views. For example, assuming VIEW 2  25 remains the focus pane, the user
could opt to divide that pane into two smaller vertically-spaced panes by
using the vertical pane splitting  control and then selecting one of the
open views in the viewbar list for  the resulting unoccupied pane. The
process can be repeated any number of  times beginning with whichever pane
has focus with obvious limitation 30 that, as panes become smaller, they
can present less information to the  user. The pane splitting controls make
it easy for the user to establish  any desired screen configuration. The
view list visible in the view bar  makes it easy for the user to assign a
particular view to any unoccupied  pane. 35 If a user, having created a
tiled arrangement of views, decides that  the arrangement isn't what he or
she wanted, the present invention makes  it simple for the user to
rearrange the views without altering the pane  configuration. Referring to
Figure 7, VIEW 1 is assigned to a large pane 40 while VIEW 2 and VIEW 3 are
each assigned to a smaller pane. If a user  decides that VIEW 2 should be
assigned to the larger pane, the views can  be swapped using a
click-drag-drop operation. The cursor is positioned WO 02/25420
PCT/GB01/03564  8 over one of the views to be swapped and one of the device
buttons is  pressed and then held down as the cursor is moved to a position
anywhere  in the other of the two panes to be swapped. The release of the
device  button swaps the two views. Figure 8 shows the end result with VIEW
2 now 5 appearing in the larger pane with VIEW 1 appearing in the lower
left pane  on the screen. While the drawing shows the panes involved in the
swap as being  contiguous, this is not a requirement of the invention. The
two panes 10 involved in a swap may be completely separated from one
another by one or  



more intervening panes. The views that are swapped are determined solely
by the cursor position when the device button is first pressed and the
cursor position when the device button is subsequently released. 15
Referring back momentarily to Figure 4, the view bar is shown having  two
additional controls 49 and 48 not previously discussed. As noted  earlier,
the system may be implemented so that the view bar is hidden  (disappears)
automatically if the user moves the cursor away from the view bar area.
Under some conditions, the user may not want the view bar to  20 disappear
automatically. Control 49 is a "pin" control which, when  selected, will
lock the view bar into its visible state regardless of the  current
position of the cursor. Once the view bar has been locked into a  visible
state, it cannot be hidden until some positive action is taken to  reset
the pin control. Examples of suitable positive actions would be 25 clicking
the pin control again and the like. Control 48 is a detach  control which,
when activated, causes the selected view to be "torn off"  or removed from
the current pane and launched into its own separate  detached window, which
may be moved independently of the other tiled  panes. 30 Figure 9 is a flow
chart of method steps that are performed during  the process of setting up
a tiled screen configuration and assigning views  to each of the panes in
that configuration. The initial step of 50 in the  process is the
generation of the default display which consists of a  single view having
focus and the thin strip of pels representing the 35 hidden view bar. After
the default display is generated, the system  monitors the position of the
cursor in step 52. Once the cursor is  detected as being above the hidden
view bar, the view bar is revealed or  unhidden in step 54 and the system
waits for one of the pane splitting  controls to be selected. Once step 56
detects that one of the pane 40 splitting controls has been selected, the
video buffers for the display  are set up for two different panes occupying
the space originally  allocated to the focus pane. Whether the new panes
are oriented WO 02/25420 PCT/GB01/03564  9 side-by-side or above-and-below
one another depends, of course, on which  of the pane splitting controls
was selected. In step 60 the data included in the view in the current focus
pane 



5 is assigned to one of two video buffers. Again, the assignment depends on
which of the pane splitting controls was selected in setting up the two
new panes. The system then enters a wait state, during which it monitors
the state and condition of the cursor to determine whether one of the open
views in the list of views appearing in the view bar has been selected. 10
Once selection of an open view is detected in step 62, the data for the
selected view is loaded, in step 64, into the second of the two newly
created panes. As noted earlier, it is entirely within the discretion of
the system user how many times to run this process in order to achieve a
tiled configuration of the display working area that he or she is 15
satisfied with. Figure 10 is a flow chart of steps that are performed in
carrying  out the previously-discussed view swapping operation. The initial
step 70  of the process is to determine whether a particular key or button
has been  20 depressed while the cursor is located above one of the
existing panes. Once the key or button depression is detected, the system
then begins  monitoring the state of the cursor to determine whether the
same key or  button is subsequently released after the cursor has moved to
a position  above another of the existing panes. If a test 72 shows that
the key has 25 been released over a second pane, the data representing the
two affected  views is swapped between the first and second panes. WO
02/25420 PCT/GB01/03564  10 CLAIMS  1. A method of managing the appearance
of views on a display having a  working area that includes at least one
view pane, said method comprising  5 the steps of: a) designating one of
the view panes in the working area as a focus  view pane; 10 b) invoking a
view bar including a set of pane splitting controls  and a list of open
views; c) in response to selection of one of the pane splitting controls,
dividing the focus view pane into two panes, the contents of the  15 focus
view pane being assigned to a first of the two panes; and d) in response to
selection of one of the open views from the list  appearing in the view
bar, assigning the selected view to a second  



of the two panes. 20 2. A method as claimed in claim 1 wherein the view bar
is normally  hidden from view at one edge of the working area and wherein
the step of  invoking the view bar is responsive to moving a cursor into a
position  coincident with said edge of the working area. 25 3. A method as
claimed in claim 2 including the additional step of, in  response to user
input, pinning the view bar into a displayed state. 4. A method as claimed
in any preceding claim including the additional  30 step of, in response to
the user, selecting one of the view panes in the  working area; and
dragging the contents of the selected view pane to  another of the view
panes in the working area, swapping the contents of  the selected view pane
with said another view pane. 35 5. A system for managing the representation
of views comprising: a) a display having a working area including at least
one view pane  designated as a focus view pane; 40 b) a display control
subsystem for generating a view bar having pane  splitting controls and a
list of open views; WO 02/25420 PCT/GB01/03564  11 c) pane control logic
responsive to selection of one of the pane  splitting. controls for
dividing the focus view pane into two panes  in accordance with the
selected pane splitting control and for  assigning the contents of the
focus view pane to a first of the two  5 panes; and d) view control logic
responsive to selection of one of the views on  the list of open views for
assigning the selected view to the second  of the two panes. 10 6. A system
as claimed in claim 5 wherein the view bar is normally hidden  and said
display control subsystem responds to the presence of a display  cursor in
a predetermined region of the display to unhide the view bar. 15 7. A
system as claimed in claim 6 wherein the display control subsystem  further
includes logic for maintaining the appearance of the view bar.  8. A system
as claimed in any of claims 5 to 7 wherein the display  



control subsystem further includes logic for altering the appearance of 20
the working area, said logic including view swapping logic for swapping
the contents of two selected view panes in the working area. 9. A computer
program which, when executed on a computer, causes the  computer to: 25 a)
designate a view pane in a working area of a computer display as  a focus
view pane; b) invoke a view bar on the computer display, said view bar 30
including a set of pane splitting controls and a list of open views;  c) in
response to selection of one of the pane splitting controls,  divide the
focus view pane into two panes, the contents of the focus  view pane being
assigned to a first of the two panes; and 35 d) in response to selection of
an open view from the list appearing  in the view bar, assign the selected
view to a second of the two  panes. 40 10. A computer program as claimed in
claim 9 wherein the view bar is  normally hidden from view at one edge of
the working area and said program WO 02/25420 PCT/GB01/03564  12 product
responds to the presence of a cursor in a predetermined area at  said edge
to unhide the view bar. 11. A computer program as claimed in claim 10
wherein said program 5 product responds to a user input to pin the view bar
into its displayed  state. 12. A computer program as claimed in any of
claims 9 to 11 which  responds to selection of one of the view panes in the
working area and  10 dragging of the contents of the selected pane over
another view pane to swap the contents of the two panes. 


