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@ Multiple-window lookup table selection.

@ A system for selecting from multiple palette lookup tables (LUTs) in a multiple-window system without
requiring extra planes in video memory for storing palette information. X and Y position signals representing the
current position on the screen are compared with the X and Y minima and maxima of each of the defined
windows to determine whether the current position is within one or more windows. If the current position is within
fwo or more windows, the window with the highest priority, as stored in a programmable priority register, is
selected, and the lookup table is selected that is assigned to that window by a programmable lookup table
register. Successive groups of pixels are processed in parallel to increase the speed of operation.
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This invention relates to a method and apparatus for selecting a data signal such as a palette identifier
in a graphics system having multiple windows on a display screen.

In computer graphics systems, it is common to use an output device such as a cathode ray tube (CRT)
o display data stored in digital form in a random access memory (RAM). For video graphics systems it is
common to use a specialised RAM known as a video RAM, or VRAM (also referred to as a frame buffer) to
facilitate the scanning out of serialised data. There is an entry in VRAM at a separate addressable location
for each pixel, or picture element, corresponding to each dot or colour friad on the display screen. The
VRAM data is converted by a digital-to-analog converter (DAC) to one or more analog outputs --typically,
separate red (R), green (G) and blue (B) outputs in a colour system -- which are used by the display as
intensity representations of the original VRAM data.

It is also common to provide intermediate translation of the VRAM data prior to the DAC operation. The
translation of VRAM data from any value to any other value, within the limits of the system hardware, is
accomplished by use of an additional RAM referred to as a lookup table (LUT), or palette. The address
input to the LUT is provided by the pixel data originating from the VRAM. The new value for that pixel,
which is stored in the LUT, is read out from the address location corresponding to the pixel data. The
resulting output from the LUT is then used for the DAC operation. In a colour graphic system where red,
green and blue are used as primary colours, the VRAM data can be converted, using a LUT, to a wide
range of colour combinations.

A computer program or application controls the values stored or loaded in the LUT and does so
independently from other applications. When more than one application is displayed on a CRT simulta-
neously, each application is confined to an area, or window, of display on the CRT. These windows are
often overlapping in the sense that a given pixel may be common to two or more windows. In such a case,
the windows are prioritised and it is the pixel data for the highest-priority window of two or more overlapping
windows that is actually displayed on the screen. It is also common for a single application to use multiple
windows. Multiple LUTs are used to allow the use of separate LUTs for separate application windows or for
separate windows within a single application.

The assignment and selection of LUTs for each window on the CRT display can be accomplished by
providing additional planes in the VRAM fo store bits identifying the LUT to be used for each pixel. In such
an arrangement, for each pixel stored in the VRAM there is an associated definition for the LUT to be used
for that particular pixel. Because there is an associated cost for the additional planes that contain the LUT
selection definition, it is apparent that a more cost-effective method of selecting LUTs is desirable.

The present invention now contemplates a method of selecting a data signal for a particular position on
a display within a graphics system providing multiple windows on a display, each of said windows having
defined boundaries on said display and a data signal associated therewith, said windows being ranked by
relative priorities assigned thereto, the method comprising storing quantities representing the boundaries of
each of said windows, generating signals representing said display position, selecting the windows whose
boundaries as represented by said stored quantities include said display position, and selecting the data
signal associated with the selected window with the highest priority.

The present invention also contemplates a graphics system providing multiple windows on a display
screen, each of said windows having defined boundaries on said display and a data signal associated
therewith, said windows being ranked by relative priorities assigned thereto, the system having apparatus
for selecting one of said data signals for a particular position on said display such apparatus comprising
means for storing quantities representing the boundaries of each of said windows, means for generating
signals representing said display position, means responsive to said storing means and said generating
means for selecting the windows whose boundaries include said display position, and means for selecting
the data signal associated with the selected window with the highest priority.

In the drawings:-

Fig. 1 is a schematic block diagram of a graphics system and accompanying display in which the
present invention is used.

Fig. 2 is a schematic diagram of the screen of the display shown in Fig. 1.

Fig. 3 is a fragmentary enlarged view showing a group of pixels that are processed simultaneously in the
system shown in Fig. 1.

Fig. 4 is a schematic block diagram of the selection logic of the system shown in Fig. 1.

Fig. 5 is a schematic block diagram of a representative portion of the X Y compare logic of the selection
logic shown in Fig. 4.

Fig. 6 is a schematic block diagram of the X Y counter portion of the selection logic shown in Fig. 4.

Fig. 7 is another view of the display screen, showing overlapping windows and the priorities and LUTs
assigned fo each.
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Fig. 8 is a schematic block diagram of the LUT shown in Fig. 1.

Fig. 9 shows the arrangement of the priority registers shown in block form in Fig. 4.

Fig. 10 shows the arrangement of the LUT registers shown in block form in Fig. 4.

Fig. 11 shows the bit format of the X count signal provided by the X counter shown in Fig. 6.

Fig. 12 shows the bit format of the XMIN and XMAX signals provided by the XMIN and XMAX registers
shown in Fig. 4.

Fig. 13 is a schematic block diagram of a portion of the window select logic shown in block form in Fig.
4.

Description of the Preferred Embodiment

Referring now to Fig. 1, a graphics system 10 incorporating the present invention is intended to be used
with a display device 12. Display device 12 may be a cathode ray tube (CRT) display, liquid crystal display
(LCD), gas plasma display, colour printer or any other suitable display device known to the art. The
particular display technology used is not relevant to the present invention.

Referring now to Fig. 2, display device 12 provides a rectangular display comprising a plurality of pixels
that are organised into rows and columns, as is conventional in the art. In the particular embodiment shown
in Fig. 2, the display screen 40 may comprise 1024 rows, each of which contains 1280 pixels. These pixels
are conventionally identified using X Y coordinates as shown in the figure so that the lower left pixel p1 has
the X Y screen coordinates (0,0) while the upper right pixel p2 has the screen coordinates (1279,1023).
Although the origin of the X Y coordinate system used tfo identify the pixels is conventionally located in the
lower left corner of the screen 40, scanning of the pixels conventionally starts from the upper row (Y =
1023 in this embodiment) with each row being scanned from left to right before proceeding to the row
beneath. Also shown in Fig. 2 is a window 42, more particularly, a rectangular window having an extent less
than that of the entire screen. As shown in Fig. 2, window 42 has a left border at X = XMIN, a right border
at X = XMAX, an upper border at Y = YMAX and a lower border at Y = YMIN. More particularly, XMIN is
the X coordinate of the leftmost pixels (e.g., p3) in the window 42; XMAX is the X coordinate of the pixels
(e.g., p4) immediately to the right of the window 42. YMIN is the coordinate of the lowermost pixels (e.g.,
p3) in the window 42; and YMAX is the Y coordinate of the pixels (e.g., p4) immediately above the window
42. If the window 42 borders the right or top edge of the screen 42, XMAX or YMAX is set equal to 1280 or
1024, respectively.

Referring back to Fig. 1, pixel data to be provided to display device 12 is stored in a video ram, or
VRAM, 14, also referred to in the art as a frame buffer. In the particular embodiment shown each pixel
stored in VRAM 14 contains 8 bits of data. This pixel data may be arranged in VRAM 14 by providing a
number of planes equal to the number of bits in each pixel and by providing row addresses corresponding
fo the Y screen position (or 1023 - Y) and column addresses corresponding to the X screen position in Fig.
2. Other types of memory organisation alternatively may be used; the exact manner in which pixel data is
organised in VRAM 14 is not as such relevant to the present invention.

VRAM 14 provides pixel data to a lookup table RAM 18 via lines 16. As shown in Fig. 8, RAM 18
comprises a plurality of groups LUTO-LUT7 of contiguous locations functioning as lookup tables (LUTSs), one
of which is selected in accordance with a selection signal provided on lines 22 originating from selection
logic 20 that is the subject of the present invention. As shown in Fig. 8, each of lookup tables LUTO through
LUT7 comprises 256 consecutively addressable locations, each of which stores a word having a length of 8
bits, or 1 byte. The combined address signal representing the concatenation of the selection signal provided
by selection logic 20 and the pixel data signal provided by VRAM 14 selects the particular location within
RAM 18; selection logic 20 provides the three most significant bits on lines 22 to select one of lookup tables
LUTO through LUT7, while VRAM 14 supplies the 8 least significant bits to select a particular location within
the selected table LUTO through LUT7. Alternatively, fewer LUTs in RAM 18 may be provided if desired.
Thus, tables LUTS5 through LUT7 may be eliminated, and table LUT4 selected if the most significant bit of
the three-bit selection signal is one, regardless of the value of the other two bits.

In the particular embodiment shown, pixel data is provided from VRAM 14 and LUT selection signals
are provided from selection logic 20 four pixels at a time. Thus, referring now to Fig. 3, VRAM 14 provides
pixel data simultaneously for a group of four adjacent pixels A0 through A3 along a given row, while
simultaneously selection logic 20 provides selection signals on lines 22 for the same group of four pixels.
Since each pixel requires eight bits of pixel data from VRAM 14 and three bits of selection data from
selection logic 20, VRAM 14 provides RAM 18 on each read cycle with 32 bits of data, representing four
adjacent pixels AO through A3. In a similar manner, selection logic 20 provides a 12-bit control signal on
each read cycle, 3 bits for each of pixels A0-A3. Since VRAM 14 is providing pixel data to RAM 18 four
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pixels at a time, the clock signal used to read out data from VRAM 14, as well as to read out the control
signal from selection logic 20, is only one fourth the frequency at which pixels are scanned on the screen
40.

RAM 18 provides the words selected by the address signals on line 16 and 22 to a digital-to-analog
converter (DAC) 32 one pixel at a time on lines 30. An output line 34 couples DAC 32 to display device 12.
Although only a single VRAM 14, RAM 18 and DAC 32 are shown in Fig. 1, separate elements would
typically be used for each of the three colour outputs (R G B) in a standard system. Although not shown in
Fig. 1, display device 12 also receives suitable horizontal and vertical synchronisation signals from graphics
system 10.

Selection logic 20 is preferably implemented as a single application-specific integrated circuit (ASIC),
although other implementations are of course possible. Referring now to Fig. 4, in the selection logic 20, a
plurality of extent registers 50 are used to define the X and Y exiremes (minima and maxima) of each of up
to eight windows WO-W?7 (Fig. 7) to be displayed on the screen 40. More particularly, for each window WO-
W7, there is an XMIN register 52 for storing the minimum X coordinate for the window, an XMAX register
54 for storing the maximum X coordinate of the window (actually, the X coordinate just to the right of the
window), a YMIN register 56 for storing the minimum Y coordinate of the window, and a YMAX register 58
for storing the maximum Y coordinate for the window (actually, the Y coordinate just above the window). In
the preferred system, a total of 32 registers 50 are used to define the extents of up to eight windows WO0-
W?7. Each of the signals stored by extent registers 50 has the 11-bit format shown for XMIN and XMAX in
Fig. 12.

X and Y counters indicated generally by the reference numeral 62 in Fig. 4 are shown in more detail in
Fig. 6. As shown in that figure, an X counter 132 providing an X count on line 74 receives a reset input from
an HSYNC line 24 and an incrementing count input from a CLOCK line 28. HSYNC line 24 carries a pulse at
the beginning of each horizontal scan across the screen 40, while CLOCK line 28 carries a clock signal
generated synchronously with the readout of pixel data from VRAM 14 (Fig. 1). Accordingly, X counter 132
provides an output on line 74 that emulates the horizontal sweep of the scanning beam (if a CRT display is
used) across the display 40.

The CLOCK signal on line 28 is generated synchronously with the readout of pixel data from VRAM 14.
Since, as noted above, data for contiguous groups of pixels A0-A3 are read out from VRAM 14 in parallel,
four pixels at a time, the CLOCK signal frequency is one fourth the frequency at which successive pixels
are displayed on screen 40. Accordingly, the X output from X counter 132 has the nine-bit format shown in
Fig. 11, in which the least significant bit position (X8) represents, in effect, the 4's position of the X count.

A Y counter 134 providing a Y count on line 76 receives a load input from a VSYNC line 26 and a
decrementing count input from the same HSYNC line 24 coupled to the reset input of counter 132. VSYNC
line 28 carries a pulse at the beginning of the first (i.e., uppermost) left-to-right scan across screen 40. Upon
receiving a VSYNC pulse at its load input, counter 134 is loaded with an input (not separately shown)
corresponding to a Y coordinate (in this instance 1024) just above the uppermost line on screen 40. This
count is decremented at the beginning of each successive scan by the HSYNC signal on line 24 applied to
the decrementing count input of the same counter 134, so that the Y counter 134 emulates the downward
vertical sweep of the scanning beam with a one-pixel resolution. Lines 74 and 76 from X and Y counters
132 and 134 of position counter logic 62 thus provide an indication of the current position on the screen 40
with a resolution of four pixels horizontally and a resolution of one pixel vertically.

X Y compare logic 60 simultaneously compares the current X and Y position as indicated by X Y
counter registers 62 with the contents of each of the extent registers 50, the X position being compared with
the contents of the X extent registers and the Y position being compared with the contents of the Y position
registers. This allows window select logic 64 to determine which of the windows WO0-W?7, if any, includes the
current position.

Referring now to Fig. 5, X Y compare logic 60 contains, for each window, an XMIN comparator 86, an
XMAX comparator 88, a YMIN comparator 90 and an YMAX comparator 92. XMIN comparator 86 receives
as inputs the nine-bit X position signal provided on line 74 from X counter 132 as well as the nine most
significant bits of the XMIN signal (Fig. 12) provided on line 78 from the XMIN register 52 for that window.
Similarly, XMAX comparator 88 receives as inputs the X position signal on line 74 as well as the nine most
significant bits of the XMAX signal (Fig. 12) provided on line 80 from the XMAX register 54 for that window.
XMIN comparator 86 provides an XMIN COMPARE signal on line 94 whenever the two inputs to the
comparator match, while XMAX comparator 88 similarly provides an XMAX COMPARE signal on line 98
when its two inputs match. The two least significant bits of the XMIN signal (XMIN9 and XMIN10) are not
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fed to comparator 86 but instead are provided as outputs on lines 96. Similarly, the two least significant bits
(XMAX9 and XMAX10) of the XMAX signal on lines 80 are not fed to XMAX comparator 88 but are instead
supplied as output signals on lines 100.

YMAX comparator 92 receives as inputs the Y position signal on line 76 from Y counter 134 and the
YMAX signal on line 84 from the YMAX register 58 for that window. Similarly, YMIN comparator 90 receives
as input signals the Y position signal on line 76 from Y counter 134 as well as the YMIN signal on line 82
from the YMIN register 56 for that window. As noted above, the Y counter 134 is continually decremented
from its maximum value as scanning progresses downwardly on the screen 40. When the Y position as
indicated by the Y counter becomes equal to the upper window edge as indicated by the YMAX signal on
line 84, YMAX comparator 92 provides an output setting a Y condition latch 102 for that window. Thereafter,
when the Y position signal on line 76 is decremented to a value equal to the lower edge of the window as
indicated by the YMIN signal on line 82, YMIN comparator 90 provides an output resetting the same Y
condition latch 102.

Thus for each window, the Y condition latch 102 for that window provides a Y condition signal on the
corresponding line 104 indicating that the current position is within the Y boundaries of the window. This
signal is applied, together with the signals on lines 94, 96, 98 and 100 for that window, to the window select
logic 64.

Fig. 13 shows a portion of the window select logic 64 that is replicated for each of the windows W0-W?7.
In the circuit shown in Fig. 13, pixel latch logic 106 responsive to the XMIN COMPARE and XMAX
COMPARE signals on lines 94 and 98 as well as the XMIN9-XMIN10 and XMAX9-XMAX10 signals on lines
96 and 100 controls the setting and resetting of respective latches 108, 110, 112 and 114 associated with
the respective pixels A0-A3 being concurrently processed. More particularly, each pixel latch indicates
whether that pixel is within the X boundaries of the window as indicated by the XMIN and XMAX signals on
lines 78 and 80 from the corresponding XMIN and XMAX registers 52 and 54. As noted above, the X count
is incremented for every four pixels displayed on the screen 40. An XMIN COMPARE signal on line 94 from
X Y compare logic 60 indicates the occurrence of a left window boundary (i.e., the leftmost pixel in the
window) coincident with one of the pixels AO-A3, as indicated by the least significant bits XMIN9 and
XMIN10 of the XMIN signal, provided on line 96. Pixel latch logic 106 responds to the XMIN COMPARE
signal on line 94 by setting one or more of pixel latches 108-114 in accordance with the values XMIN9 and
XMIN10. Thus, if both XMIN9Q and XMIN10 are 0, then the left window boundary coincides with pixel AQ,
and all of the pixel latches 108-114 are set. On the other hand, if XMIN9 and XMIN10 are both 1, then the
left window boundary coincides with pixel A3, and only pixel A3 latch 114 is set, since that is the only pixel
within the window. In a similar manner, latches 110-114 are set if XMIN9 and XMIN10 are 0 and 1, while
latches 112 and 114 are set if XMIN9 and XMIN10 are 1 and 0. Any latches not set on the current cycle of
the CLOCK signal on line 28 are set on the next cycle, since the pixels processed on that cycle are even
farther to the right of the left window boundary.

In a similar manner, in response to the appearance of an XMAX COMPARE signal on line 98, pixel latch
logic 106 resets one or more of pixel latches 108-114 in accordance with the values of XMAX9 and
XMAX10 on lines 100. Thus, if XMAX9 and XMAX10 are both 0, the right window boundary (i.e., the
leftmost pixel to the right of the window) coincides with pixel AO. Pixel laiches 108-114 are therefore all
reset, since pixels A0-A3 are all outside of the window. On the other hand, if XMAX9 and XMAX10 are both
1, then pixels AO-A2 lie within the window, while pixel A3 lies without. Pixel logic 106 therefore resets A3
latch 114 immediately and resets the remaining latches 108-112 on the next clock cycle. Suitable means
within pixel latch logic 106 are provided to handle the situation where the left and right window boundaries
occur within the same group or adjacent groups of pixels A0-A3. Pixel latches 108-114 provide outputs to
respective AND gates 116, 118, 120 and 122, each of which also receives an input from the Y CONDITION
line 104. AND gates 116-122 provide outputs B0-B3 on lines 124, 126, 128 and 130, indicating whether the
respective pixels A0-A3 are within the window in question. Since there are eight windows WO0-W7, window
select logic 64 provides a total of 32 outputs, eight binary outputs per pixel AO-A3.

Referring also to Fig. 9, respective programmable priority registers 70 store signals indicating the
relative priorities P(0)-P(7) assigned to the eight windows WO0-W7 provided for in the embodiment shown.
Priorities P(0)-P(7) may each range between O and 7, with the higher numbers indicating higher priorities.
Priority select logic 66 responds to the signals from window select logic 64 and from priority registers 70 to
select, from the priorities P(i) associated with the selected windows W(i), the highest of such assigned
priorities P(i). A 12-bit output from priority select logic 66 indicates the selected priority P(i) for each of the
four pixels AO-A3 being concurrently processed. If none of the windows WO-W?7 contains a particular pixel
AO0-A3, then the priority P(i) generated by priority select logic 66 for that pixel is the lowest assigned priority
contained in priority register 70.
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Windows WO0-W7 are assigned default priorities to enable a unique selection if two or more windows
have the same assigned priority stored in priority registers 70. Thus, window W7 is assigned the highest
default priority, window W6 the next highest default priority and so on, with window WO having the lowest
default priority. These default priorities, as already noted, are only used in the event two or more windows
inclusive of the current position have the same programmed priority.

Referring now also to Fig. 10, respective programmable LUT registers 72 store signals L(0)-L(7)
identifying the lookup tables LUTO-LUT7 of RAM 18 respectively assigned to the windows WO0-W7. Just as
two or more windows Wi may have the same programmed priority P(i) stored in priority registers 70, two or
more windows Wi may also have the same assigned lookup table LUTi in RAM 18. LUT select logic 68
responds fo the signal P(i) from priority select logic 66, indicating the highest priority associated with a
window inclusive of the current position, as well as to the signals from priority registers 70 and LUT
registers 72 to generate a signal L(i) on line 22 identifying the lookup table LUTi associated with that highest
priority. LUT select logic 68 accomplishes this by first using the priority signal P(i) from priority select logic
66 and the priority registers 70 to identify the corresponding window Wi by generating a cross-reference of
window versus assigned priority. LUT select logic 68 then uses LUT register 72 to obtain the corresponding
LUT identifier L(i), which it outputs on lines 22. This three-bit signal is supplied via lines 22 as additional
address bits to RAM 18 {o select the particular lookup table LUTO-LUT7 within the RAM. These operations
are performed in parallel for each of the four pixels A0-A3, for a total of 12 bit outputs on lines 22 each
cycle of the CLOCK signal on line 28.

As noted above, two or more windows WO0-W7 can have the same assigned priority stored in priority
registers 70. In such an instance, it may not be possible to associate a priority P(i) received from priority
select logic 66 with a particular window Wi. In order to provide a unique LUT selection where the selected
priority is associated with two or more windows, LUT selection logic 68 selects the LUT assigned to the
highest-numbered window having the selected priority P(i).

Fig. 7 shows a typical situation in which screen 40 contains overlapping windows WO0-W?7. In the figure,
the identifiers Pi indicate the priority associated with a particular window Wi, while the identifiers Li indicate
the particular lookup table LUTi of RAM 18 associated with window Wi. Thus, in Fig. 7, window O has a
priority P(0) of three and is associated with lookup table LUT1, while window W1 has a priority P(1) of two
and is associated with lookup table LUT3 in RAM 18. These priorities and lookup tables are assigned to
windows WO0-W?7 by storing the following values P(i) in the priority registers 70

O = OONU AN :_E
=z

~NoO g WN=O

and by storing the following values in the LUT registers 72:

o=~ MM A= |
Ry

~NoO g WN=O
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Extent registers 50, priority registers 70 and LUT registers 72 are loaded under program control and
altered at appropriate times, such as during the VSYNC pulse or during a blanking interval when pixels are
not being scanned.

In the preferred system, X Y compare logic 60, window select logic 64, priority select logic 66 and LUT
select logic 68 are each clocked logic circuits, timed by the CLOCK signal on line 28, with outputs following
the inputs from which they are generated from one clock cycle. Each logic unit latches its outputs in
registers before passing them to the next unit in the pipeline. It will be seen that as a result of this pipelined
architecture and timing scheme, the LUT select signal on line 22 will frail the current position signals on
lines 74 and 76 by four cycles of the clock signal 28 or 16 pixels. In order to ensure that the output signal
on line 22 is properly synchronised with the readout of pixel data from VRAM 14, the counters 132 and 134
are so controlled as to compensate for the delay occasioned in the pipeline.

Variations on the embodiment described above will be apparent to those skilled in the art. Thus, while
the embodiment shown provides for up to eight windows and lookup tables, a different number of each of
these elements could be provided for if desired. Further, while the palette select logic preferably processes
four pixels at a time, this parallel processing is not an essential element of the invention in its broadest
form. Additionally, instead of having programmed priorities, the windows could have fixed priorities
determined by their identifiers. Also, scanning could be performed vertically rather than horizontally.

Finally, it should be noted that while a preferred use of the selection logic described herein is to select
a lookup table to which pixel data is applied, that is not the only use to which it can be put. More generally,
the disclosed selection logic can be used to generate a data signal that identifies or otherwise provides
information associated with the highest-priority window that includes a particular pixel. In such a case, the
registers 72 would be loaded with the data signals associated with the windows.

Claims

1. A method of selecting a data signal for a particular position on a display within a graphics system
providing multiple windows on a display, each of said windows having defined boundaries on said
display and a data signal associated therewith, said windows being ranked by relative priorities
assigned thereto, the method comprising storing quantities representing the boundaries of each of said
windows, generating signals representing said display position, selecting the windows whose bound-
aries as represented by said stored quantities include said display position, and selecting the data
signal associated with the selected window with the highest priority.

2. A method as claimed in Claim 1 in which said display position is defined by Cartesian X and Y
coordinates, said generated signals representing the X and Y coordinates of said display position, each
of said windows being a rectangular window having X and Y minima and maxima represented by said
stored quantities.

3. A method as claimed in Claim 2 in which said window selecting step includes the step of comparing
the X and Y coordinates of said display position with the X and Y minima and maxima of each of said
windows.

4. A method as claimed in Claim 1, 2 or 3 in which said priorities assigned to said windows are stored in
programmable registers.

5. A method as claimed in Claims 1, 2, 3 or 4 in which said data signals identify respective palette lookup
tables associated with said windows, said method including the further step of selecting a lookup table
in accordance with said selected identifier.

6. A method as in Claim 5 including the further step of applying pixel data corresponding to said display
position o said selected lookup table.

7. A method as claimed in any preceding claim in which the data signals for a plurality of display
positions are selected simultaneously.

8. A method as claimed in any preceding claim in which said second selecting step includes the steps of
determining the priorities of the selected windows and selecting the highest of said determined
priorities.
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A method as claimed in Claim 8 in which said second selecting step includes the further steps of
determining the window associated with said selected priority and selecting the data signal associated
with said window.

A graphics system providing multiple windows on a display screen, each of said windows having
defined boundaries on said display and a data signal associated therewith, said windows being ranked
by relative priorities assigned thereto, the system having apparatus for selecting one of said data
signals for a particular position on said display such apparatus comprising means for storing quantities
representing the boundaries of each of said windows, means for generating signals representing said
display position, means responsive o said storing means and said generating means for selecting the
windows whose boundaries include said display position, and means for selecting the data signal
associated with the selected window with the highest priority.

A system as claimed in Claim 10 in which said display position is defined by Cartesian X and Y
coordinates, said generated signals representing the X and Y coordinates of said display position, each
of said windows being a rectangular window having X and Y minima and maxima represented by said
stored quantities.

A system as claimed in Claim 11 in which said window selecting means includes means for comparing
the X and Y coordinates of said display position with the X and Y minima and maxima of each of said
windows.

A system as claimed in Claims 10, 11 or 12 including respective programmable registers for storing
said priorities assigned to said windows.

A system as claimed in Claims 10, 11, 12 or 13 in which said data signals identify respective palette
lookup tables associated with said windows, said apparatus including a plurality of lookup tables and
means for selecting one of said lookup tables in accordance with said selected data signal.

A system as claimed in Claim 14 including a video memory for storing pixel data corresponding to said
display position and means for applying said pixel data from said memory to said selected lookup
fable.

A system as claimed in any one of Claims 10 to 15 in which said data signal selecting means selects
the data signals for a plurality of display positions simultaneously.
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