
1               EP 0 313 494 B1                   2 Description
a user to create a window of user selectable di- mensions on the display.
This invention generally relates to a computer    It is a further object of
the invention to allow a play system, and more particularly, the invention
user to interactively create a new window that is directed to a display
system which manages the   5   incorporates the contents of a single or
multiple, creation, copying and resizing of windows on a    previously
created windows. graphics display. An interface is provided which     It is
another object of the invention to copy allows an operator to interactively
mark an area on  character and attribute information from the con - the
display that defines the boundaries of a resized  tents of the multiple,
previously created windows. window. Information on the display within the
de -   10  It is yet another object of the invention to fined area is
duplicated in the resized window. This  differentiate between hidden and
visible windows approach facilitates the incorporation of the con-  and
only copy information from a window that is tents of several windows into a
single window.    visible. According to the invention, these objects are
Description of the Prior Art                 15  accomplished by providing
a method of managing windows in a display system. The window manager The
past several years have been an increase   allows a user to mark an area on
the display to in the usage of workstations performing applica-  define the
dimensions and contents of a resized tions ranging from spreadsheets to
graphics. Many  window. All non-hidden text and attributes within these
applications have taken advantage of the   20  the enclosed area are
preserved as the contents of However, more powerful microprocessors and
their     the newly resized window. The marked area may advanced functions.
One of the advanced func-     span multiple windows, so multiple windows
may tions, windowing, allows a single microprocessor  be incorporated into
the newly resized window: For system to manager multiple applications for a
user.  each position within the newly resized window, a Microsoft Windows
[err]  is an example of a   25  check is made to locate a window below. If
no window manager. Windows [err] allows the user to     window exists below
this position, a copy of the have multiple applications active in multiple
win-  default character and attribute are incorporated into dows at the
same time. The windows default to     the newly resized window. If there
exists a window occupy preselected areas on the display. The di -  below
resized window, a determination is made as mensions of a window  can be
modified by   30  to whether it is visible or hidden. If hidden, the
stretching or shrinking the X dimension or the Y  system keeps looking for
a visible window below, dimension using the size command. Copying of
but if no visible window is found, the default char - information from one
window to another window is  acter and attribute are incorporated as
before. accomodated by placing a copy of the text into the  However, when a
visible window is found below the clipboard and then transferring the
clipboard copy  35  newly resized window, the character and attribute of
the text to another window. In this approach,  are read from the
corresponding position of the when a window is initially created, it is
displayed in  visible window, and Incorporated into the newly a predefined,
rectangular area. The user is not   resized window. This process continues
until all of given the opportunity to preselect the dimensions  the
information is processed from the marked area. the window. A further
drawback is that any   40  In this manner, a window can be resized to incor
- information copied through the clipboard inter -  porate the contents of
several windows by enclos - mediate storage area technique described above
ing the several windows in the marked area. At the looses any attribute
information associated with it.  same time, the several windows which have
been US  Patent 4,574,364 discloses a control       incorporated into the
resized window also retain a method for a multi -window image display
enabling   45  separate and individual identity. interactive control for
position and size modifica - tions of the windows, superposition
modification of  BRIEF DESCRIPTION OF THE DRAWINGS the windows, and
deletion and creation of the win - dows.
The foregoing and other objects, aspects and Both approaches however do not
provide the   so  advantages of the invention will be better under - user
with an easy -to -use technique for combin -  stood from the following
detailed description of the ing multiple windows into a single window ap -
preferred embodiment of the invention with refer - plication.
ence to the accompanying drawings, in which: Figure 1 is an illustration of
a typical hardware SUMMARY OF THE INVENTION                     55
system environment in which the window man - ager executes; It is therefore
an object of this invention to   Figures 2 to 5 are representations of a
computer provide a window management system that allows      display with
windows illustrating the operation of 2    
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invention; and                      data enclosed by the sized boundary is
incor- Figure 6 is the detailed flowchart of the logic of  porated into the
newly sized window. If the loca - the invention
tions and dimensions of the newly sized window overlap two other windows as
shown in figure 3, DETAILED DESCRIPTION OF THE PREFERRED    5   the new
contents of the resized window would EMBODIMENT OF THE INVENTION
include all of the information in the two overlapped windows. This
technique allows a user to duplicate The following disclosure describes a
method    the contents of another window by sizing another for the improved
management of windows. The        window over it. Figure 4 shows the newly
sized disclosed invention is described using an IBM   10  window as it
would appear to a user. Personal Computer (PC); however, one of ordinary
Figure 5 shows an additional feature of the skill in the art will recognize
that any computer  subject invention. As the user scrolls the newly system
that has the capability of displaying graphic  resized window over the
screen to a new location, information on a display could be substituted for
the original two windows that were reproduced in the IBM PC.
15  the newly resized window are conserved and ap- Referring now to the
drawings, and more par -  pear to the user as shown. This capability allows
ticularly to Figure 1, there is an illustration of a  additional copies
consisting of any combination of typical hardware system environment in
which the   windows to be created. window manager executes. A graphics
display 10        A detailed flowchart of the program logic of the attached
to a Personal Computer 20 which includes   20  window manager is provided
in figure 6. The cre- attached keyboard 30 and cursor placement      ation
of an resized window begins when the func- device such as a mouse 40. The
mouse 40 could     tion is chosen from a menu selection. The selection be
replaced with a joystick, touch screen or other  of the function causes the
menu to be removed pointing device and is an optional supplement to  from
the display 10 and the user is prompted to the cursor keys on the keyboard
30. The cursor  25  select the window to be enlarged from the display keys
on the device and is an optional supplement   10. The user then moves the
cursor 50 using the to the cursor keys on the keyboard 30 and/or
mouse 40 to the new X, Y location of one corner to mouse 40 are used to
position the cursor 50.       define the resized window as shown in
function Multiple windows, such as the window 60, can be    block 100. As
the cursor moves, the boundary of displayed on the graphics display 10.
30  the window changes to incorporate all the data in To illustrate the
procedure, consider the fol-  windows within its resized boundaries as
described lowing example:                                    in the steps
below. A user first selects a window to be resized. In this  Once the
selected window is resized, the sys - example, it will be assumed that
window 3 is se -  tem locates the logical cursor at position 0,0 of the
lected by the user. The selection by the user may   35  resized window, as
indicated by function block 102. be done by inputing a resize command and,
in       Then a test is made in decision block 104 to response to a prompt,
pointing with a cursor to the  determine if there is a window below the
resized window to be resized. The user then selects an     window. Assuming
that there is, a test is next made axis location on the screen as shown by
positioning  in decision block 106 to determine if the window the small,
blackened, square cursor in Figure 2.  40  below is hidden. If not, then in
function block 108, Once the cursor is positioned, the selection is    the
character and attribute immediately below the accomplished by pressing a
button on the mouse    logical cursor in the newly resized window are or a
key on the keyboard. Then, a new, transpar -  read, and then in function
block 110, the character ent, sizing window is created at the point and is
and attribute are read into the newly resized win- made the topmost window
on the screen. The   45  dow at the logical cursor position. This process
is transparency of the sizing window allows the user  continued by
incrementing the logical cursor posi - to see the contents of any windows
enclosed by    tion in function block 112, testing in decision block the
sizing window during the sizing operation. The  114 whether the entire
resized window is done, and transparent effect is accomplished by framing
the  then looping back to decision block 104. The test sized area with a
border or the sizing window.  50  in decision block 114 merely keeps tracks
of the Another, equally effective approach would be to    positions of the
logical cursor, and when the logical change the screen attributes of the
enclosed area.  cursor has been incremented to every position in Then, as
the user moves the cursor around the     the newly resized window, the
process ends. screen, the transparent sizing window stretches
Returning to decision block 104, assume now and shrinks, like a rubber -
band, to enclose the  55  that the test is negative; that is, no window is
found newly sized window.                                below the newly
resized window. In this case, the When the user signals the completion of
the    default, or background, character and attribute are sizing operation
by pressing the mouse button, the  written into the newly resized window at
the loca- 3    
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cursor. The process then jumps  to enclose the area indicated by the
position of the to function block 112 where the position of the   cursor.
The information that is incorporated in - logical cursor is incremented. A
similar result ob-  cludes the color, sound, input and prompt attributes
when the test in decision block 106 is positive  associated with the
window. and no further window is found below the hideen   5   In this way,
the logic associated with the sep- window. More specifically, the positive
test in de-  arate windows is conserved and does not have to cision block
106 means that the window below the  be recreated. newly resized window is
hidden. In this case, the    Alternatively, if the author just wanted to
process loops back to decision block 104, and no  change the dimensions of
the window, he would character or attribute information are read or written
10  select the window and move the cursor to resize from the window below.
Should there be no further  the window to the desired dimensions without
window below the hidden window as determined by   overlapping another
window. the test in decision block 104, then the process goes to function
block 116.                       Claims If the resized window is scrolled
off of the   15 viewable display area, the original windows that  1. A
method of managing a windowing system in were incorporated into the resozed
window are         a computer display comprising the steps of: revealed at
their original locations.                    - selecting a window to be
resized from a To further illustrate the procedure, consider an
plurality of windows on the computer educational authoring system. The
author creates  20      display, such of the windows of information on the
display,         - inputting dimension data defining resized like pages of
a book, that will be used to teach the      dimensions of the selected
window, and student the information. As the windows are cre -        -
resizing said selected window according ated, attribute information such as
color, length of      to said inputted dimension data, display time, user
prompts, inputs and sound are  25  said method being characterized in that
it also linked to areas in the window to assure the proper    comprises:
coordination of the timing of sound and visual          - while maintaining
other windows as in - stimulus. When the lesson is completed, the author
dependent entities, incorporating data submits the lesson to editors to
critique the lesson.     from said other windows below said re - When the
editors have finished their critique,  30     sized selected window into
said resized their comments must be incorporated into the les -
selected window by the following steps: son. In the prior art, this would
involve the tedious      a) locating a logical cursor at position 0,0
process of editing the display portions of the win -       of the area of
said selected resized win - dows and relinking any attribute information
that          dow, might have been associated with portions of the   35
b) if there is a window below the location display that were edited.
Additionally, and new            of said logical cursor, then checking
information that the editors might have thought           whether said
window is visible or hidden, needed to be added would be created from
and if hidden writing the default, or ratch. The ability to copy or modify
information        background character and attribute into the windows are
conserve the attribute informa -   40    the resized window and going to
step tion associated with it dit not exist.                     d), The
techniques described in the invention allow        c) if said window is
visible, then reading the author to create a lesson as described before;
character and attribute information from however, the author is also given
the tools to copy       the corresponding location of said logical a window
to incorporate the information from an -   45    cursor in said visible
window, and writing other window into a existing window and conserve
the read character and attribute infor- the color, sound and other
attribute information           mation into said selected resized win-
associated with that window. This function provides        dow, the user
with a much more powerful and flexible           d) testing whether all of
the information capability for creating and modifying a presentation   50
from the resized window has been pro- to meet an authors requirements. To
incorporate            cessed and, if the result of said testing is one or
more windows into an existing window, the           negative, incrementing
said logical cursor user simply selects the window to use as the base
position and going back to step b). with the cursor. Then the window to use
as the base with the cursor. Then the window is resized   55  2. The method
according to claim  1 further by moving the cursor in the direction that
the        comprising the step of maintaining windows resizing is to take
place. As the cursor passes the   below said selected resized window in
their edge of the original window, its boundary changes     original
condition on the display so that, as 4    
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S    * tion of the logical cursor. The process then jumps  to enclose the
area indicated by the position of the to function block 112 where the
position of the    cursor. The information that is incorporated in -
logical cursor is incremented. A similar result ob-  cludes the color,
sound, input and prompt attributes is when the test in decision block 106
is positive  associated with the window. and no further window is found
below the hideen   5   In this way, the logic associated with the sep-
window. More specifically, the positive test in de -  arate windows is
conserved and does not have to cision block 106 means that the window below
the   be recreated. newly resized window is hidden. In this case, the
Alternatively, if the author just wanted to process loops back to decision
block 104, and no   change the dimensions of the window, he would character
or attribute information are read or written   10  select the window and
move the cursor to resize from the window below. Should there be no further
the window to the desired dimensions without window below the hidden window
as determined by    overlapping another window. the test in decision block
104, then the process goes to function block 116.
Claims If the resized window is scrolled off of the   is viewable display
area, the original windows that   1. A method of managing a windowing
system in were incorporated into the resozed window are          a computer
display comprising the steps of: revealed at their original locations.
- selecting a window to be resized from a To further illustrate the
procedure, consider an        plurality of windows on the computer
educational authoring system. The author creates   20     display, such of
the windows of information on the display,       - inputting dimension data
defining resized like pages of a book, that will be used to teach the
dimensions of the selected window, and student the information. As the
windows are cre -        - resizing said selected window according ated,
attribute information such as color, length of       to said inputted
dimension data, display time, user prompts, inputs and sound are  25   said
method being characterized in that it also linked to areas in the window to
assure the proper     comprises: coordination of the timing of sound and
visual           - while maintaining other windows as in- stimulus. When
the lesson is completed, the author         dependent entities,
incorporating data submits the lesson to editors to critique the lesson.
from said other windows, below said re - When the editors have finished
their critique,  30      sized selected window into said resized their
comments must be incorporated into the les -         selected window by the
following steps: son. In the prior art, this would involve the tedious
a) locating a logical cursor at position 0,0 process of editing the display
portions of the win -       of the area of said selected resized win - dows
and relinking any attribute information that          dow, might have been
associated with portions of the   35       b) if there is a window below
the location display that were edited. Additionally, and new            of
said logical cursor, then checking information that the editors might have
thought            whether said window is visible or hidden, needed to be
added would be created from                   and if hidden writing the
default, or scratch. The ability to copy or modify information
background character and attribute into the windows are conserve the
attribute informa -   40    the resized window and going to step tion
associated with it dit not exist.                     d), The techniques
described in the invention allow         c) if said window is visible, then
reading the author to create a lesson as described before;
character and attribute information from however, the author is also given
the tools to copy        the corresponding location of said logical a
window to incorporate the information from an-   45      cursor in said
visible window, and writing other window into a existing window and
conserve           the read character and attribute infor- the color, sound
and other attribute information           mation into said selected resized
win - associated with that window. This function provides        dow, the
user with a much more powerful and flexible            d) testing whether
all of the information capability for creating and modifying a presentation
50  from the resized window has been pro- to meet an authors requirements.
To incorporate            cessed and, if the result of said testing is one
or more windows into an existing window, the           negative,
incrementing said logical cursor user simply selects the window to use as
the base         position and going back to step b). with the cursor. Then
the window to use as the base with the cursor. Then the window is resized
55  2. The method according to claim  1 further by moving the cursor in the
direction that the         comprising the step of maintaining windows
resizing is to take place. As the cursor passes the    below said selected
resized window in their edge of the original window, its boundary changes
original condition on the display so that, as 4    
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S    * said selected resized window is scrolled, said      Display
beizubehalten, so [err], wenn das aus - windows will be revealed as they
originally        gewahlte, [err] Fenster gerollt appeared on said display.
wird, die Fenster so gezeigt werden, wie sie ursprunglich auf dem Display
erschienen. Patentanspruche                               5 Revendications
1. Eine Methode zum Verwalten eines Fenster - systems in einem
Computerdisplay, die fol -     1. Procede de gestion d'un systeme de
realisa - gende Schritte aufweist:                           tion de
fenetre d'un ecran d'ordinateur corn - - das Auswahlen eines Fensters,
dessen   10      prenant les etapes suivantes: [err] verandert werden soil,
aus einer           - selection d'une fenetre a redimensionner Mehrzahl von
Fenstern auf dem Corn -               a partir d'un ensemble de fenetres
sur puterdisplay,                                      I ecran de
I'ordinateur, - die Eingabe von Abmessungsdaten, die             -
introduction de donnees de dimensions die veranderten Abmessungen des aus -
15         definissant les nouvelles dimensions de gewahlteh Fensters
bestimmen, und                  la fenntre choisie, et - die
GroBenveranderung des ausgewahl -            - redimensionnement de la
fenetre choisle ten Fensters entsprechend der eingege -            en
fonction desdites donnees introduites, benen Abmessungsdaten.
ladite methode etant caracterisee en ce que Wobei die Methode dadurch
gekennzeichnet  20       elle comprend en outre: ist, [err] sie weiierhin
aufweist:                      - tout en maintenant les autres fenatres -
die Beibehaltung anderer Fenster als               comme des entites
independantes, in- unabhangige Einheiten, wobel Daten von
corporation de donnees desdites autres diesen anderen Fenstem, die sich
unter             fenrtres situees sous la fen8tre choisie dem
ausgewAhIten, groBenveranderten   25          pour 8tre redimensionnee,
dans la fen8 - Fenster befinden, durch folgende Schritte          tre
redimensionnee en utilisant les eta- in das ausgewhilte, gr6lBenverAnderte
pes suivantes: Fenster eingefOgt werden:                          a)
positlonnement d'un curseur logique a a) Positionieren eines logischen
Cursors           la position 0,0 de la zone de ladite fe - auf die
Position 0,0 innerhalb des Be -   30       natre redimensionnee, reichs des
ausgewAhIten, groIenveran -             b) dans le cas ou II y aurait une
fen~tre derten Fensters,                                   sous
l'emplacement dudit curseur, test b) OberprUfen, ob sich ein Fenster unter
pour determiner si ladite fen8tre est vi - der Position des logischen
Cursors bef -           sible ou cachee, et si elle est cachde, indet, ob
das Fenster sichtbar oder ver -   35     ecriture dans la fen8tre
redimensionn~e steckt ist, und, wenn letzteres der Fall ist,       des
caractbres ou attributs de fond ou Schreiben des standardwertes oder des
d~finis par defaut, puis passage a l'tape Hintergrundzeichens und des
Attributs in           d), das  gril3enverdnderte  Fenster  und
c) et dans le cas oi la fen~tre est visible, Obergang zu Schritt d).
40           lecture de l'information du caractere ou c) Wenn pas Fenster
sichtbar ist, Ausle -          attribut & I'endroit indiqu6 par je curseur
sen der Zeichen - und Attributsinforma -           logique, et 6criture du
caractere ou at- tion von, der entsprechenden Position              tribut
dinformation lue, dans la fenftre des logi,chen Cursors im  sichtbaren
redimensionn6e, Fenster und Schreiben der gelesenen   45           d) test
pour savoir si toute information de Zeichen - und Attributsinformation in
das          la fenrtre redimensionn6e a ete trait~e ausgew~hIte,
groIenveranderte Fenster.             et, en cas de r6sultat n6gatif de ce
test, d) Oberprlfen, ob die gesamte Informa-             incr6mentation de
la position du curseur tion im gr6Benveranderten Fenster ver-
logique et retour A I'etape b). arbeitet wurde, und, wenn das Ergebnis  50
der OberprUfung negativ ist, Inkremen -    2. Procede selon la
revendication 1 comprenant tieren der logischen Cursorposition und
en outre une etape consistant & maintenir les Zurtckgehen zu Schritt b).
fengtres sous - jacentes & la fen~tre redimen - sionnee dans leur 6tat
d'origine sur l'ecran de 2. Die Methode nach Patentanspruch 1, die wei-
65    sorte que, tandis que la fenktre redimension - terhin den Schritt
aufweist, die Fenster unter     nee est balayee, lesdites fen~tres sous-ja-
dem ausgewahiten, groflenveranderten Fenster       centes reapparaissent
comme elles apparais- in ihrem  ursprUnglichen Zustand auf dem
saient V Iorigine sur l'cran.    


