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1. Overview
This extension provides arbitrary wind@nd border shapes within the X11 protocol.

The restriction of rectangular windows within the X protocol is a significant limitation in the implementa-
tion of mary styles of user intedce. Br example, mantransient windows would lé&to dsplay a “drop
shadow’to give the illusion of 3 dimensions. As another example, some user interface style guides call for
buttons with rounded corners; the full simulation of a nonrectangular shape, particularly with respect to
event distribution and cursor shape, is not possible within the core X protocol. As a final example, round
clocks and nonrectangular icons are desirable visual addition to the desktop.

This extension provides mechanisms for changing both the visible and ineesaape of a winde to

arbitrary possibly disjoint, nonrectangular forms. The intent of the extension is to supplement the existing
semantics, not replace them. In particultais desirable for clients that are umare of the extension to still

be able to cope reasonably with shaped wirsdoFor example, winde managers should still be able to
negotiate screen real estate in rectangular pietmsard this end, anshape specified for a windois

clipped by the bounding rectangle for the wiwdas pecified by the windovs geometry in the core proto-

col. Anexpected covention would be that client programs expand their shape to fill the area offered by the
window manager.

2. Description

Each windav (even with no shapes specified) is defined by thregores: thebounding region, theclip

region and theinput region. The bounding region is the area of the parent winidhat the winda will

occufy (including border). The clip region is the subset of the bounding region thatlébke for subwin-

dows and graphics. The area between the bounding region and the clip region is defined to be the border of
the windav. The input region is the subset of the bounding region that can “contagrpointer.

A nonshaped winde will have a lmunding region that is a rectangle spanning the windwluding its

border; the clip region will be a rectangle filling the inside dimensions (not including the border); the input
region will match the boundinggmsn. Inthis document, these areas are referred to adethat bounding
region, thedefault clip region and thedefault input region. For a windav with inside size ofvidth by

height and border widthowidth, the default bounding, clip and input regions are the rectanglesvediati

the windav origin):

bounding.x =bwidth

bounding.y =bwidth
bounding.width =width + 2 * bwidth
bounding.height eight + 2 * bwidth

clipx=0
clipy=0
clip.width =width
clip.height =height

input.x = bwidth

input.y = bwidth

input.width =width + 2 * bwidth
input.height =height + 2 * bwidth

This extension allows a client to modifyyarombination of the bounding, clip or input regions by specify-
ing nev regons that combine with the defaulgiens. Thes@ew regons are called thelient bounding
region, theclient clip region and theclient input region. They are specified relate o the origin of the win-
dow and are alays defined by offsets relaé o the windav origin (that is, region adjustments are not
required when the windwis moved). Threemechanisms for specifying regions arevided: alist of



X11 Nonrectangular Windwe Shape Extension Protocol

rectangles, a bitmap, and an existing bounding or clip region from awintdas is modeled on the speci-
fication of regions in graphics contexts in the core protocol and allows a variety of different uses of the
extension.

When using an existing windoshape as an operand in specifying w ishape, the client region is used,
unless none has been set, in which case the default region is used instead.

The effective bounding region of a windav is defined to be the intersection of the client bounding region
with the default bounding géon. Ary portion of the client bounding region that is not included in the
default bounding region will not be included in the effeetiounding region on the screen. This means

that windav managers (or other geometry managers) used to dealing with rectangular client windows will
be able to constrain the client to a rectangular area of the screen.

Construction of the effeett bounding region is dynamic; the client bounding region is not mutated to
obtain the effectie bounding rgion. If a dient bounding region is specified that extends beyond the cur-
rent default bounding region, and the winds later enlarged, the effeeti bounding region will be
enlarged to include more of the client bounding region.

The effective clip region of a windav is defined to be the intersection of the client clip region with both the
default clip region and the client boundingimn. Ary portion of the client clip region that is not included
in both the default clip region and the client bounding region will not be included in thevefidipti

region on the screen.

Construction of the effeett dip region is dynamic; the client clip region is not mutated to obtain the effec-
tive dip region. If a dient clip region is specified that extends beyond the current default clip region and
the windav or its bounding region is later enlarged, the effectip region will be enlarged to include

more of the client clip region if it is included in the effeetbounding region.

The border of a winde is defined to be the difference between the effedibunding region and the effec-
tive dip region. Ifthis region is emptyno border is displayed. If this region is nonemphe border is

filled using the border-tile or border-pixel of the wimdas gecified in the core protocol. Note that a win-
dow with a nonzero border width will mer be &le to drav beyond the default clip region of the wingo
Also note that a zero border width does novemea windav from having a bordesnce the clip shape
can still be made smaller than the bounding shape.

All output to the windw and visible regions of ansubwindows will be clipped to the effeet dip region.
The server must not retain wind@ontents beyond the effeeti bounding region with backing store. The
window’s aigin (for graphics operations, background tiling, and subwinplacement) is not affected by
the existence of a bounding region or clip region.

The effective input region of a windav is defined to be the intersection of the client input region with both
the default input region and the client boundingjor. Ary portion of the client input region that is not
included in both the default input region and the client bounding region will not be included in theeeffecti
input region on the screen.

Construction of the effeett input region is dynamic; the client input region is not mutated to obtain the
effective input r@ion. If a dient input region is specified that extends beyond the current default input
region and the winde or its bounding region is later enlarged, the effeciiput region will be enlarged to
include more of the client input region if it is included in the effectbunding region.

Areas that are inside the default bounding region but outside theweffemtinding region are not part of
the window; these areas of the screen will be occupied by otherwsndoputevents that occur within
the default bounding region but outside the efleckbunding region will be delered as if the window
was mot occluding theeent position. Events that occur in a nonrectangular border of a windbbe
delivered to that windw, just as for eents that occur in a normal rectangular border.

An InputOnly window can hae its bounding or input region set, but it ideatch error to attempt to set a
clip region on arlnputOnly window or to Pecify its clip region as a source to a request in this extension.

The server must accept changes to the clip and input regions of a rooivwhatithe server is permitted to
ignore requested changes to the bounding region of a rootwirifithe server accepts bounding region
changes, the contents of the screen outside the bounding region are implementation dependent.
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3. Types

The following types are used in the request amdtedefinitions in subsequent sections.
SHAPE_KIND: {Bounding, Clip, Input}

SHAPE_OP: £et, Union, Intersect, Subtract, Invert}

Set indicates that the region specified as an explicit source in the request is stored unalteredvedethie ne
tination client region.Union indicates that the source and destination regions are unioned together to pro-
duce the n& destination client regionl nter sect indicates that the source and destination regions are inter-
sected together to produce thevraestination client regionSubtract indicates that the source region is
subtracted from the destination region to produce thedestination region.Invert indicates that the des-
tination region is subtracted from the source region to produce thdestination region.

4. Requests

ShapeQueryVersion
=>
majorVersion: CARD16
minorVersion: CARD16

This request can be used to ensure that the server version of the SHAPE extension is usable by the client.
This document defines major version one (1), minor version one (1).

ShapeRectangles

dest: WINDOW

destKind: SHAPE_KIND

op: SHAPE_OP

XOff, yOff: INT16

rectangles: LISTOfRECTANGLES

ordering: { UnSorted, Y Sorted, YXSorted, YXBanded}

Errors: Window, Length, Match, Value

This request specifies an array of rectangles, vel&tithe origin of the windw plus the specified offset
(xOff and yOff) that together define agien. Thisregion is combined (as specified by the operator op)
with the existing client region (specified by destKind) of the destination wirahal the result is stored as
the specified client region of the destination wind®ote that the list of rectangles can be emgigcify-
ing an empty region; this is not the same as paddomg to ShapeM ask .

If known by the client, ordering relations on the rectangles can be specified with the ordering argument.
This may provide faster operation by the serére meanings of the ordering values are the same as in the
core protocolSetClipRectangles request. Ifan incorrect ordering is specified, the server may generate a
Match error, but it is not required to do so. If no error is generated, the graphics results are undefined.
Except forUnSorted, the rectangles should be nonintersecting, or the resulting region will be undefined.
UnSorted means that the rectangles are in arbitrary or¥é&orted means that the rectangles are nonde-
creasing in their Y origin.Y XSorted additionally constrain¥ Sorted order in that all rectangles with an
equal Y origin are nondecreasing in their X origfiXBanded additionally constrainy XSorted by

requiring that, for eery possible Y scanline, all rectangles that include that scanlireeidentical Y ori-

gins and Y extents.
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ShapeM ask

dest: WINDOW
destKind: SHAPE_KIND
op: SHAPE_OP

xOff, yOff: INT16

source: PIXMAP or None

Errors: Window, Pixmap, Match, Value

The source in this request is a 1-bit deep pixmaplanre. If source isNone, the specified client region is
removed from the windav, causing the effecte regon to revert to the default rgion. TheShapeNotify

event generated by this request and subseqlempeQuer yExtents will report that a client shape has not

been specified. If a valid pixmap is specified, it isvenied to a region, with bits set to one included in the
region and bits set to zero excluded, and an offset from the wiorilgin as specified by x®&nd yOff.

The resulting region is then combined (as specified by the operator op) with the existing client region (indi-
cated by destKind) of the destination wimg@nd the result is stored as the specified client region of the
destination winda. The source pixmap and destination wiwdoust hae been created on the same

screen, or else Wl atch error results.

ShapeCombine

dest: WINDOW

destKind: SHAPE_KIND
op: SHAPE_OP

XOff, yOff: INT16

source: WINDOW
sourceKind: SHAPE_KIND

Errors:Window, Match, Value

The client region, indicated by sourceKind, of the source wirid@ffset from the windw origin by xOff

and yOf and combined with the client region, indicated by destKind, of the destinationwiridee result

is stored as the specified client region of the destination wind@be source and destination windows must
be on the same screen, or eldd ach error results.

ShapeOffset

dest: WINDOW
destKind: SHAPE_KIND
XOff, yOff: INT16

Errors:Window, Match, Value

The client region, indicated by destKind, isved relative © its current position by the amounts x@ifd
yOff.
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ShapeQueryExtents
dest: WINDOW

boundingShaped: BOOL
clipShaped: BOOL
xBoundingShape: INT16
yBoundingShape: INT16
widthBoundingShape: CARD16
heightBoundingShape: CARD16
xClipShape: INT16

yClipShape: INT16
widthClipShape: CARD16
heightClipShape: CARD16

Errors: Window

The boundingShaped and clipShaped resultJ awe if the corresponding client regionsvesleen speci-
fied, else theare False. The x, y width, and height values define the extents of the client regions, when a
client region has not been specified, the extents of the corresponding default region are reported.

ShapeSelect nput

window: WINDOW
enable: BOOL

Errors: Window, Value

Specifying enable a$rue causes the server to send the requesting cliShapeNotify event wheneer
the bounding, clip or input region of the specified wind® dtered by aw client. Specifyingenable as
False causes the server to stop sending suehts.

Shapel nput Selected
window: WINDOW

enable: BOOL
Errors: Window

If enable isTrue, then ShapeNotify events for the windw are generated for this client.

ShapeGetRectangles

window: WINDOW
kind: SHAPE_KIND

rectangles: LISTOfRECTANGLE
ordering: {UnSorted, Y Sorted, Y XSorted, YXBanded}

Errors: Window, Match

A list of rectangles describing the region indicated by kind, and the ordering of those rectangles, is
returned. Theneaning of the ordering values is the same as isttlhpeRectangles request.
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5. Events

ShapeNotify
window: WINDOW
kind: SHAPE_KIND
shaped: BOOL
X, y: INT16
width, height: CARD16
time: TIMESTAMP

Wheneer the client bounding, clip or input shape of a wiwdse modified, aShapeNotify event is sent to
each client that has us&thapeSelectl nput to request it.

Kind indicates which client region (bounding or clip) has been modified; shapedasvhen the window
has a client shape of type kind, andrase when the winder no longer has a client shape of this type.
The x, y width, and height indicate the extents of the current shape. When sh&jaskithese will indi-
cate the extents of the defaulgien. Thetimestamp indicates the server time when the shape was
changed.

6. Encoding
Please refer to the X11 Protocol Encoding document as this document vaedicos established there.
The name of this extension is “SHAPE”.

6.1. New Types
SHAPE_KIND
0 Bounding
1 Clip
2 Input
SHAPE_OP
0 Set
1 Union
2 Intersect
3 Subtract
4 Invert
6.2. Requests
ShapeQueryVersion
1 CARDS opcode
1 0 dape opcode
2 1 request length
=
1 1 Reply
1 unused
2 CARD16 sequencaumber
4 0 length
2 CARD16 majorversion
2 CARD16 minorversion
20 unused
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UnSorted
YSorted
YXSorted
YXBanded

LISTofRECTANGLE

ShapeM ask

ANNANRPRNPR R

CARDS
2

5

SHAPE_OP
SHAPE_KIND

WINDOW
INT16
INT16
PXMAP
0

ShapeCombine
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INT16
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WINDOW

ShapeOffset

1
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4
SHAPE_KIND

WINDOW
INT16
INT16

None

opcode

dape opcode
requeskength
operation
destinatiorkind
ordering

unused
destination window
x offset

y offset

rectangles

opcode

dape opcode
request length
operation
destinatiorkind
unused
destination window
x offset

y offset

sourcebitmap

opcode

dape opcode
request length
operation
destinatiorkind
sourcekind
unused

destination window
x offset

y offset

source window

opcode

dape opcode
request length
destinatiorkind
unused
destination window
x offset

y offset



ShapeQueryExtents

CARDS8

5

2
WINDOW

ANR PR

CARD16

BOOL
BOOL

INT16
INT16
CARD16
CARD16
INT16
INT16
CARD16
CARD16

ANDNNNNNNNNRERPERPRANRERR

ShapeSelect nput

CARDS8

6

3
WINDOW
BOOL

WERE ANR R

Shapel nput Selected

CARDS8

7

2
WINDOW

AN R PR

BOOL
CARD16

NBANR R

ShapeGetRectangles

CARDS8

8

3

WINDOW
SHAPE_KIND

WERE ANR R

X11 Nonrectangular Windwe Shape Extension Protocol

opcode

dape opcode
request length
destination window

Reply

unused

sequencaumber

reply length

boundingshaped

clip shaped

unused

boundingshape extents x
boundingshape extents y
boundingshape extents width
boundingshape extents height
clipshape extents x
clipshape extents y
clipshape extents width
clipshape extents height
unused

opcode

dape opcode
request length
destination window
enable

unused

opcode

dape opcode
request length
destination window

Reply

enabled
sequencaumber
reply length
unused

opcode
dape opcode
request length
window
sourcekind
unused
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=
1 1 Reply
1 ordering
0 UnSorted
1 YSorted
2 YXSorted
3 YXBanded
2 CARD16 sequencaumber
4 2n reply length
4 CARD32 nrects
20 unused
8n LISTofRECTANGLE rectangles
6.3. Events
ShapeNotify
1 CARDS type(0 + extension\ent base)
1 SHAPE_KIND shapeind
2 CARD16 sequencaumber
4  WINDOW affected window
2 INT16 xvalue of extents
2 INT16 yvalue of extents
2 CARD16 widthof extents
2 CARD16 heightof extents
4  TIMESTAMP sener time
1 BOOL shaped
11 unused
7. Glossary

bounding region
The area of the parent wingddhat this windev will occupy. This area is divided into tvparts: the
border and the interior.

clip region
The interior of the winde, as a sibset of the boundingg®n. Thisregion describes the area that

will be painted with the winde background when the windois deared, will contain all graphics
output to the windw, and will clip ary subwindows.

input region
The subset of the bounding region which can “contairé pointer.
default bounding region

The rectangular area, as described by the core protocolwsizi®, that ceers the interior of the
window and its border.

default clip region

The rectangular area, as described by the core protocolwsizi®, that ceers the interior of the
window and excludes the border.

default input region

The rectangular area, as described by the core protocolwsizi®, that ceers the interior of the
window and its border.
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client bounding region

The region associated with a windthat is directly modified via this extension when specified by
ShapeBounding. This region is used in conjunction with the default bounding region to produce the
effective bounding region.

client clip region
The region associated with a windthat is directly modified via this extension when specified by

ShapeClip. This region is used in conjunction with the default clip region and the client bounding
region to produce the effeed dip region.

client input region
The region associated with a windthat is directly modified via this extension when specified by

Shapelnput. This region is used in conjunction with the default input region and the client bound-
ing region to produce the effeatiinput region.

effective bounding region
The actual shape of the wind@n the screen, including border and interior (but excluding the effects
of overlapping windavs). Whena window has a client bounding region, the effgetbounding

region is the intersection of the default bounding region and the client boungiiog. r©therwise,
the effectve bounding region is the same as the default bounding region.

effective clip region
The actual shape of the interior of the windan the screen (excluding the effects e&dapping
windows). Whena window has a client clip region or a client bounding region, the effedip

region is the intersection of the default clip region, the client clip region (if any) and the client bound-
ing region (if a). Otherwisethe effectve dip region is the same as the default clip region.

effective input region
The actual shape of the wind@n the screen (excluding the effects ebdapping windows) which
can “contain’ the pointer When a windw has a client input region or a client bounding region, the
effective input region is the intersection of the default input region, the client input region (if any) and

the client bounding region (if gh Otherwisethe effectve input region is the same as the default
input region.

8. Revision History

1.0 - 1989 - Original Revision

1.0.1 - March 2004 - Corrected misnumberin@tdpel nputSel ected and ShapeGetRectangles requests in
encoding section.

1.1 - February 2006 - Added Input regions.

10



