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1. Purpose and Goals

The Application Group Extension to the X protocol is intended teigeca framevork to allav
more than one program to manage X applications on the desktop. The initial use>aéttgmea
will be to insert or embed the wings of X programs into the win#ée of another program, such
as a web brneser This tension is not intended to addresgi&arembedding issues that, for
example, OpenDoc does, such as shared menu bars, etc. Using X programs orict fivei i
Web allawvs for greater control of the presentation an@sakdantage of thexasting body of X
programs rather than re-implement them in another language. In additiowd tllembedding
of nonr-lx programs into web brsers by using third party productsdik\abi, MAE, and Wih-
Cente

1. Wabi is a trademark of Sun Microsystems, Inc. MAE is a trademark of Apple ConlpatéMnCenter
is a trademark of Netwk Computing Deices, Inc.



2. Overview of the protocol.

This extension introduces the concept of an Application Group. An Application Group is a set of
one or more applications that are primarily managed by a special application &adhe Appli-
cation Group Leadewhich, for éample, might be a web bwser The primary purpose of Appli-
cation Groups is to puide a means of sharing the Substructure-Redirectwtrdf the root

window between the winde manager and one or more Application Group Leaders.

To join an Application Group an application must present the proper authorization during the con-
nection setup. Authorizations are generated by the Xsatthe request of an Application Group
Leader and are then stored for the application to use to establish its connection to ther Xserv
generate an authorization the Application Group Leader sends a request toghaaaing the
Application Group to which the authorization will be bound, andagpplications that connect

using that authorization will automatically become part of the associated Application Group. The
protocol to generate an authorization is debPned in the Security Extension specibcation.

As a member of an Application Group, when an application creates and maps\a asralchild

of the root windw, the MapRequest and ConbgureRequesnts are dekered to the Applica-
tion Group Leader instead of the windaanagerThe Application Group Leader may then rep-
arent the windw into its avn window hierarcly; or reissue the map request, in which case the
window comes under the control of the windmanager



3. Requests
AppGroupQueryVersion

client_major_vesiort CARD16

client_minor_vesion CARD16
=>

server_major_vesiort CARD16

server_minor_vesiort CARD16

If supplied, theclient_major_vesionandclient_minor_vesionindicate what grsion of the pro-
tocol the application ants the serr to implement. The sezv\ersion numbers returned indicate
the \ersion of the protocol the X sewactually supports. This may not match thesions
requested by the application. An implementation may fleed not) support more than ome-v
sion simultaneouslyrheserver_major_vesionandserver_minor_vesionnumbers are a mecha-
nism to support gnfuture revisions of the Application Groupxeension protocol which may be
necessaryin general, the majorevsion wuld increment for incompatible changes, and the minor
version would increment for small, upavd-compatible changes. X sers that support the proto-
col de®ned in this document will retursexver_major_vesionof 1 and aerver_minor_vesion

of 0.

AppGroupCreate
app_goup APPGROUP
value_maskBITMASK
value_list LISTofVALUE

This request creates an Application Group usipg_goupas the Application Group ID.

Thevalue_maslandvalue_listspecify attrilntes of the Application Group that are to Epleitly
initialized. The attriltes, their types, and the daft values are:

Attribute Type Default
app_group_leader Bool True
single_screen Bool True
default_root Window None
root_visual VisuallD None
default_colormap Colormap None
black_pbel Pixel 0
white_pixel Pixel 0




If the single_sceenattribute is Tue then the number of video screens returned to a program in the
Application Group in the connection setup message is one, irregpettiav mary video

screens the segv actually has. If a seev supports both video and print screens, then all print
screens will akays be returned. Hingle_sceenis speci®ed agde then the connection setup
message will contain only the information about the video screen whictefeadt oot as its

root windaw, plus ay print screens.

The intent is to all an embedding manager to ensure that it will be able to repasettpaievel windowvs

that Application Group members create. By hiding Hu fhat there are other screens it can be reasonably
assured that applications will only create togeleavindavs on the same screen that it itself appears on. An
embedding manager should ¢éatare not to supply anvialid display e.g. :0.1, to a program that will be in an
Application Group where thgingle_sceenattribute is Tue.

If single_sceenis set to Tuedefault_poot speci®es which screen will be returned as screen zero

in the connection setup message for applications in the Application Group. If set to None, then the
real screen zero is used, otherwise the screen whidtefadt oot as its root winde will be

used.

If single_sceenis set to Tue theroot_visualanddefault_colormaattributes may be used to
override the dedult values that are returned in the connection setup information returned to ne
programs in the Application Group. If None is speci®eddot_visualor default_colormaghen

the normal defult values for the screen (possibly spedi®eddfault_pot) are used, otherwise

the speci®edalues are used. tbot_visualand/ordefault_colormagare speci®ed tiienust be

valid, i.e.root_visualmust be a visual typevailable on the screen, and the colormap, if speci®ed,
must be a alid colormap for the visual that is used.

IF single_sceenis set to Tue anddefault_colormaps not speci®ed as None, tlladk_pixeland
white_pixelattributes must be speci®ed, andythal over-ride the dedult values that are
returned in the connection setup returned t@ pegrams in the Application Group. If
default_colormaps speci®ed as None aolddk_pixeland/orwhite_pixelare speci®ed, thavill
be ignored.

Theapp_goup_leademttribute is used to identify the Application Group Leader program for the
app_goup By specifying Tue the serer will identify the program making the request as the
Application Group Leader for the application group. The Application Group Leadeveagcei
MapRequest and Con®gureRequeshts from the seer when an attempt is made to map or
con®gure top-iel windaws of a program in an Application Group, instead of being sent to a win-
dow manager that has selected SubstructureRedirentszon the root winae The parent win-

dow ®eld in thesevents will contain the Application Group ID.

AppGroupDestroy

app_goup APPGROUP

This request destys theapp_goup. If theapp_goup_leademattribute for theapp_goupis True,
then any applications in the Application Group that are still connected will be killed as if a



KillClient request had been reged for that application.

If the application that created a non-embedded Application Gratsy and therefore gnAuthorizations to
be cancelled, and wrapplications that attempt to opemneonnections to the X seswvusing one of those
Authorizations will be unable to do so.

AppGroupGetAttr

app_goup APPGROUP
=
LISTofVALUE

This request returns the application group aiteb forapp_goup.

AppGroupQuery

resouce XID
=
app_goup APPGROUP

This request returns the Application Group ID of the application that cresgedce or None if
that application is not associated witty application Group. Theesouce value may be the
resource base of the application.

AppGroupCreateAssociation

window WINDOW
window_type CARD32
system_windowLISTofCARDS8

This request associatesndowwith system_windowl hewindow_typdndicates the nate win-
dow system of the application making the request.rifon-Xwindow_typs both the embedding
manager and the senvmust bexecuting on the same host. Wrarstem_windows Microsoft
Windows or OS/2 Presentation Managdesystem_windows an HWND; when the natg win-
dow system is Macintosh, theystem_windous a WindowPtr and a Rect. Th@indowmay be
used for ap X request that tads a Vihdow.

AppGroupDestroyAssociation

window WINDOW

This request destys the association created with AppGroupCreateAssociationviftewis
destryed. Thesystem_windowhat was speci®ed in the AppGroupCreateAssociation request is



not afected.



4. Changes to Existing Requests
MapWindow

If the override-redirect attribite of the windw is False and if the winde is a child of a root win-

dow and if the windw belongs to an application that is in an application group and if some other
application is the application group leader for that group, then a MapRegelesisegenerated

and the winder remains unmapped. Otherwise, the core protocol semantics apply

ConfigureWindow

If the override-redirect attribnte of the windw is False and if the winde is a child of a root win-

dow and if the windw belongs to an application that is in an application group and if some other
application is the application group leader for that group, then a Con®gureReqoest gener-
ated and the windoremains unchanged. Otherwise, the core protocol semantics apply

CreateWindow

When a program in an Application Group creates a winithat is a child of a root windoand
speci®es Cg-romRarent for the Ysual, if thesingle _sceenattribute is Tue and theoot_visual
attribute is set to something other than None, then the winvadt be created using the Applica-
tion Group€xoot_visua] otherwise core protocol semantics apply

When a program in an Application Group creates a winithat is a child of a root winaoand
speci®es Coy-romRarent for the Colormap, if tr@ngle_sceenattribute is Tue, the
default_colormagattribute is set to something other than None, and the wi@ddsual is the
same as the Application Grosp@bt_visualattribute, then the winde will be created using the
Application Group§tlefault_colormapotherwise core protocol semantics apply

ChangeWindowA ttributes

When a program in an Application Group changes the ati&tsbof a windw that is a child of a
root windaw and speci®es CgpromRarent for the Colormap, if tr@ngle_sceenattribute is
True, thedefault_colormagattribute is set to something other than None, and the wi@ddsual
is the same as the Application Graamdt_visualattribute, then the winde will be created
using the Application Group@efault_colormapotherwise core protocol semantics apply



5. Changes to Existing Events

When the top-keel windav of an application that is a member of an Application Group is the tar-
get of a MapWhdow or Con®gureVddow request, if there is an Application Group Leader then
MapRequest and Con®gureRequeshts are automatically dedired to it, otherwise the core
protocol semantics appliye. theg are deNered to the client, if anthat has SubstructureRedirect
set in its root-windw event mask, e.g. the windomanager

The Application Group Leader must not select SubstructuRedirectseon a root windw as doing so wuld
result in a core protocol error; only one client is permitted to do so, and that is usually the wiadager

MapRequest

When a MapWhdow request is receed for a windav whose oerride-redirect attribt is set to
False and whose parent is the root windmd the winde belongs to an application that is in an
application group and there is an application group leader for the group, theretiisaeh-
ered to the Application Group Leader with the parent ®eld invirg set to the AppGroup ID.
Otherwise the core protocol semantics apply

ConfigureRequest

When a Con®gureMbtiown request is receed for a windar whose oerride-redirect attribt is set
to False and whose parent is the root windimd the winda belongs to an application that is in
an application group and there is an application group leader for the group, theerihis e
delivered to the Application Group Leader with the parent ®eld invdrd set to the AppGroup
ID. Otherwise the core protocol semantics apply



6. Errors

AppGroupQueryVersion

There are no errors for AppGroupQueeysion.

AppGroupCreate

A Window error is returned iflefault_ootis speci®ed and is not alid root windav..

A Color error is returnedefault_colormaps speci®edui default_colormaps not a walid color-
map for the screen dlefault_oot

A Match error is returned root_visualanddefault_colormagare both speci®edytb
default_colormafs visual is notoot_visual.

A Match error is returned root_visualdoes not st for the screen of thdefault_pot

AppGroupDestroy

An AppGroup error is returneddipp_goupis not a alid Application Group.

An Access error is returned if an untrusted application attempts toydastépplication Group
created by a trusted application.

AppGroupGetAttr

An AppGroup error is returneddpp_goupis not a alid Application Group.

An Access error is returned if an untrusted application attempts to get thetestoban Applica-
tion Group created by a trusted application.

AppGroupQuery

An Access error is returned if an untrusted application attempts to query the Application Group of
a trusted application.

AppGroupCreateAssociation

A Match error is returned if the X sewdoes not support tlendow_type

An Access error may be returned if the X seronly supports theindow_typeon the local host

10



and the program making the request is on a non-local host.

A Window error may be returned for system-speci®c errors relasstem_windoyve.g.
system_windowloes not represent alid natve windaw.

AppGroupDestroyAssociation

A Window error is returned mvindowwas not speci®ed in a preus AppGroupCreateAssocia-
tion request.

11



7. Encoding

Please refer to the X11 Protocol encoding document as this document wsggicns estab-
lished there.

The name of thisxdension is XC-APPGRUP

AppGroupQuery Version
1 CARDS opcode
1 0 XC-APPGROUP opcode
2 3 length
2 CARD16 client_major_ersion
2 CARD16 client_minor_ersion
=>
1 1 Reply
1 unused
2 CARD16 sequence_number
4 0 length
2 CARD16 sener_major_ersion
2 CARD16 sener_minor_\ersion
20 unused
AppGroupCreate
1 CARDS8 opcode
1 1 XC-APPGROUP opcode
2 8+n length
4 XID app_group
4 BITMASK attrib_mask

#x00000001 app_group_leader
#x00000002 single_screen
#0x0000004 default_root
#x00000008 root_visual
#x00000010 default_colormap
#x00000020 black_piel
#x00000040 white_pbel

n LISTofVALUE value-list
VALUEs
4 BOOL app_group_leader
4 BOOL single_screen
4 WINDOW default_root
4 VISUALID root_visual
4 COLORMAP default_colormap
4 CARD32 black_pbel
4 CARD32 white_pbel
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AppGroupDestroy

1

1
2
4

CARDS8
2

2

XID

AAppGroupGetAttr

ANPR R

NFRPRPRAMMMMPMPMDPANNRPR

CARDS8
4

2

XID

1

CARD16

0

WINDOW
VISUALID
COLORMAP
CARD32
CARD32
BOOL

BOOL

AppGroupQuery

ANRER P

NPDPRANRE PR

CARDS8
5

2

XID

1
CARD16

0
XID

AppGroupCreateAssoc

1
1

CARDS8
6

opcode
XC-APPGROUP opcode
length

app_group

opcode
XC-APPGROUP opcode
length

app_group

Reply

unused
sequence_number
length

default_root
root_visual
default_colormap
black pbel
whte_piel
single_screen
app_group_leader
unused

opcode
XC-APPGROUP opcode
length

resource

Reply

unused
sequence_number
length

app_group
unused

opcode
XC-APPGROUP opcode
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2 n length
4 WINDOW window
2 CARD16 window_type
#0 X11
#1 Macintosh
#2 Win32, OS/2 PM 2.x
#3 Win16, OS/2 PM 1.x
2 n system_windw_len
n LISTofCARD8 system_windw
AppGroupDestroyAssoc
1 CARDS8 opcode

1 7 XC-APPGROUP opcode
2 2 length
4 WINDOW window

14



8. Library API

Status XagQueryafsion(
Display* dpy,
int* major_version_return,
int* minor_version_return);

XagQuery\érsion setswjor_version_return andminor_version_return to the major and minor
Application Group protocolersion supported by the senvif the Xag library is compatible with
the \ersion returned by the semit returns non-zero. Hpy does not support the Application
Group &tension, or if the seer and library protocolersions are incompatible, or if therasvan
error during communication with the senvt returns zero. No other Xag functions may be called
before this function. If a program violates this rule, tieat$ of all subsequent Xag calls that it
makes are unde®ned.

An embedding manager in, e.g. a Personal ComputérBiwser will need to open a connection to the Per-
sonal Computer X seev by calling XOpenDisplay() before using the Application Graxtpresion.

An embedding manager such as a welwbes that intends to embed programs in an Application
Group should create the Application Group with XagCreateEmbeddedApplicationGroup.

Status XagCreateEmbeddedApplicationGroup(
Display* dpy,
VisuallD root_visual,
Colormap  default_colormap,
unsigned longlack_pixel,
unsigned longvhite_pixel,
XAppGroup* app_group_return);

XagCreateEmbeddedApplicationGroup creates an Application Group for an embedding manager
with the attrilutes speci®ed. It also sets dlagwuit _root attribute to DeéultRoot(dy, DefaultsS-
creen(dp)) and thesingle_screen andapp_group_leader attributes to Tue. It returns the Appli-

cation Group ID irupp_group_return.

You can create an Application Group without intending to do embedding. One reason for doing
this is to gve a group of clients theimm font-path.

A special font-path can be created by creating an Application Group, getting an Authorization using XSecuri-
tyGenerateAuthorization, and then running Oxset fpw fore path>' as a member of the Application Group.
Font-path elements added in thiaywvill be OpriateO to the Application Group.

Status XagCreateNonembeddedApplicationGroup(

Display* dpy,
XAppGroup* app_group_return);

15



An Application Group created with XagCreateNonembeddedApplicationGroup wdltha
default_root, root_visual, anddefault_colormap attributes all set to None; théugle_screen and
app_group_leader attributes are set todfse, and thélack_pixel andwhite_pixel attributes are not
used since théefault _colormap attribute is None.

To destrg an Application Group use XagDestApplicationGroup.

Status XagDesty@ApplicationGroup(
Display* dpy,
XAppGroup app_group);

The Application Group speci®ed &yp_group is destrged. If the Application Group &s cre-

ated using XagCreateEmbeddingApplicationGroup, i.e. and therefatgpthgroup_leader

attribute is Tue, all programs that are members of the Application Group are killed as if a KillCli-
ent request had been issued.

To retrieve the attrilntes of an Application Group use XagGetApplicationGroupAiteb.

Status XagGetApplicationGroupAttabes(
Display* dpy,
XAppGroup app_group,
o)

XagGetApplicationGroupAttribtes is a &rags function that retriees the Application Groug'
attributes speci®ed in tharag parameter list.

The attrilutes that may be speci®ed are: XagNappGroupLeddgNsingleScreen, XagNde-
faultRoot, XagNrootisual, XagNdedultColormap, XagNblackPet, and XagNwhitePi;

which correspond to app_group_leadsngle screen, dadilt_root, root_visual,
default_colormap, black_pet, and white_pi&l respectiely. See AppGroupCreate in Section 3
for a description of each atttite.

The types for each of the parameters are pointers to thevifodio

single_screen Bool
default_root Window
root_visual VisuallD
default_colormap Colormap
black pbel unsigned long
white_pixel unsigned long
app_group_leader Bool
Example:
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Boolean app_group_leadsingle_screen;
Window default_root;

VisuallD root_visual;

Colormap dedult_colormap;

Pixel black_piel, white_pbel;

status = XagGetApplicationGroupAtttites(dy, app_group,
XagNappGroupLeade&app_group_leader
XagNsingleScreen, &single_screen,
XagNdehult_root, &deéult_root,
XagNrootMsual, &root_visual,
XagNdehultColormap, &dedult_colormap,
XagNblackPiel, &black piel,
XagNwhitePiel, &white_pbel,
NULL);

To determine which Application Group a resource (such as a wjrnakelongs to, use XagQue-
ryApplicationGroup.

Status XagQueryApplicationGroup(
Display* dpy,
XID resource,
XAppGroup* app_group_return);

The Application Group is returned ipp_group_return, if the resource is not in grpplication
Group therupp_group_return will be set to None.

To associate an X Wdow ID with a system-speci®c wingdD, such as a HWND or a M+
dowPtr, use XagCreateAssociation.

Status XagCreateAssociation(
Display* dpy,
Window* window_return,
void* system_window);

Thewindow_ret may be used as the gat for a Reparentivdow request.

Because XReparentWdow is not constrained in the samaythat Wh32's SetRrent and the Macintosh are,
there is no reason to call XagCreateAssociation in an X-based embedding masageh if XagCreateAs-
sociation is called in a nag X program, thevindow_return will be the same as thestem_window, and the
implementation maywen elect to not generateyaprotocol.

To create an association on the Macintosh:
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struct {
WindowPtr win;
Rect rect;

} system_windw;

system_windw.win = win_ptr;

system_windw.rect.top = system_windorect.left = 20;

system_windw.rect.bottom = 180;

system_windw.rect.right = 380;

status = XagCreateAssociation ydgwindow, (void*)&system_windav);
To create an association using a%6, Win32, or OS/2 PM:

HWND system_windw;

status = XagCreateAssociation ydgwindow, (void*)&system_windav);

To destrg the association created with XagCreateAssociation use Xagipessaciation.

Status XagDestggAssociation(
Display* dpy,
Window window);

After calling XagDestrgAssociation thevindow may no longer be used to reparent wingo
with XReparentVihdow.

Like XagCreateAssociation, if the negiwindav system is X11 the implementation may elect to not generate
ary protocol as a result of this function call in ordentoid unintentionally destsang the theystem_window
that was speci®ed in the prior XagCreateAssociation call.
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APPENDIX A: System Window Encodings
The AppGroupCreateAssoc request has theviatlg possible ariations:

AppGroupCreateAssoc (X11)

1 CARDS opcode

1 6 XC-APPGROUP opcode

2 n length

4 WINDOW window

2 0 window_type

2 4 system_windw_len

4 WINDOW Window
AppGroupCreateAssoc (Macintosh)

1 CARDS8 opcode

1 6 XC-APPGROUP opcode

2 n length

4 WINDOW window

2 1 window_type

2 12 system_windw_len

4 CARD32 WindowPtr

2 INT16 Rect.top

2 INT16 Rect.left

2 INT16 Rect.bottom

2 INT16 Rect.right
AppGroupCreateAssoc (Win32)

1 CARDS8 opcode

1 6 XC-APPGROUP opcode

2 n length

4 WINDOW window

2 2 window_type

2 4 system_windw_len

4 CARD32 HWND
AppGroupCreateAssoc (Win16)

1 CARDS8 opcode

1 6 XC-APPGROUP opcode

2 n length

4 WINDOW window

2 3 window_type

2 4 system_windw_len

2 CARD16 HWND offset

2 CARD16 HWND segment
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