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Multipipe SDK 3.2 Reference

Name

MPKAr ena - MPKArenafunctional interface.

Header File

#include <mpk/arena.h>
Synopsis

void* mpkMalloc(size t size);

void mpkFree(void* ptr);

void* mpkCalloc(size_t nelem, size_t elsize);
void* mpkRealloc(void* ptr, size t size);
char* mpkStr Dup(const char* sl);

Description

The MPKArena functional interface provides a simple memory allocation package that enables OpenGL Multipipe SDK
applications to allocate data regardless of their current execution mode (see MPKAd obal ).

Function descriptions

mpkM alloc returns a pointer to ablock of at least si ze bytes suitably aligned for any use.

The argument to mpkFreeisapointer to ablock previoudy allocated by mpkMalloc, mpkCalloc or mpkStrDup; after
mpkFreeis performed this space is made available for further allocation, but its contents are left undisturbed.

mpkCalloc allocates space for an array of nel emelements of sizeel si ze. The spaceisinitialized to zeros.

mpkRealloc changes the size of the block pointed to by pt r to si ze bytes and returns a pointer to the (possibly moved)
block. The contents will be unchanged up to the lesser of the new and old sizes.

mpkStrDup returns a pointer to a new string which is aduplicate of the string pointed to by s1. The space for the new string
is obtained using mpkMalloc. If the new string can not be created, it returns NULL.

See also

MPKd obal
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Name

MPKChannel - MPKChannel functional interface.

Header File

#include <mpk/channel.h>
Synopsis
Creating and Destroying

MPK Channel* mpkChannelNew(void );
void mpkChannelDelete(MPK Channel* channel);

Fields Access

void mpk Channel SetName(MPK Channel* ¢, char* name);

const char* mpkChannel GetName(MPK Channel* ¢);

void mpkChannel SetUser Data(MPK Channel* channel, void* userData);
void* mpkChannelGetUser Data(MPK Channel* ¢);

void mpkChannel SetViewport(MPK Channel* c, float vp[4]);

void mpkChannelGetViewport(MPKChannel* c, float vp[4]);

void mpkChannel SetNear Far (MPK Channel* ¢, float n, float f);

void mpkChannelGetNear Far (MPK Channel* c, float* n, float* f);

MPKConfig* mpkChannelGetConfig(MPKChannel* c);
M PK Pipe* mpk Channel GetPipe(MPK Channel* c);
MPKWindow* mpkChannel GetWindow(MPK Channgl* c);
MPK Channel* mpkChannel GetPr oxy(MPK Channel* c);

void mpkChannel SetPr oj ection(MPK Channel* ¢, const float* origin, float distance, const float* fov, const float* hpr);
int mpkChannelGetProjection(MPKChannel* c, float* origin, float* d, float* fov, float* hpr);

void mpkChannel SetWall(MPK Channel* ¢, const float bl[ 3], const float br[ 3], const float tI[ 3]);

int mpkChannelGetWall(MPKChannel* ¢, float* bl, float* br, float* tl);

void mpkChannel SetOrthoWall(MPK Channel* c, const float bl[ 3], const float br[ 3], const float tI[ 3]);

int mpkChannelGetOrthoWall(MPKChannel* c, float* bl, float* br, float* tl);

Attributes

void mpkChannel SetAttribute(MPK Channel* channel, int attr, int value);
void mpkChannelUnsetAttribute(M PK Channel* channel, int attr);

void mpkChannelResetAttribute(MPK Channel* channel, int attr);

int mpkChannelTestAttribute(MPKChannel* channel, int attr);




int mpkChannelGetAttribute(MPK Channel* channel, int attr, int* value);

Callbacks

void mpkChannel SetDrawCB(MPK Channel* ¢, int which, MPK ChannelDrawCB cb);

MPK Channel DrawCB mpkChannel GetDrawCB(MPK Channel* c, int which);
void mpkChannel SetCull CB(MPK Channel* ¢, int which, MPK Channel CullCB cby);

M PK Channel CullCB mpk Channel GetCull CB(MPK Channel* ¢, int which);

Operations

void mpkChannel ApplyBuffer (MPK Channel* c);

void mpkChannel ApplyViewport(MPK Channel* c);

void mpkChannelApplyNear Far (MPK Channel* ¢, float n, float f);

void mpkChannel ApplyFrustum(MPK Channel* c);

void mpkChannel ApplyHeadTransfor m(MPK Channel* c);

void mpkChannel ApplyViewTransform(MPKChannel* c);

void mpkChannelApplyOrtho(MPKChannel* ¢, int orthomode, const float zoon 2]);
void mpk Channel GetOrtho(MPK Channel* ¢, int orthomode, const float zoom[ 2], float ortho[ 6], float xform[ 16]);
void mpkChannelGetFrustum(MPKChannel* c, int eye, float frust[6], float xform[16]);
int mpkChannelGetEye(MPK Channel* c);

void mpk Channel GetPixelViewpor t(MPK Channel* c, int* pvp);

void mpkChannelUpdatePixel Viewpor t(MPK Channel* c);

int mpkChannelGetRange(MPK Channel* c, float* range);

Custom Assembly

void mpkChannel PushGL State(MPK Channel* c, int state);

void mpkChannelPopGL State(MPK Channel* ¢);

void mpk Channel AssembleFrame(MPK Channel* ¢, MPKFrame* frame);

void mpkChannel Drawl mage(MPK Channel* channel, MPKImage* image, float region[4]);

Adaptive Readback

void mpkChannelDeclar eROI (MPK Channel* c, float region[4]);
void mpkChannelReadFrame(MPK Channel* ¢, MPKFrame* frame, float region[4]);

Performer Integration

pfChannel* mpk Channel GetPfChannel (MPK Channel* c);

Culling



void* mpkChannelNextData(MPK Channel* channel);

int  mpkChannelCheckData(MPKChannel* channel);

void mpkChannelPassData(MPKChannel* channel, void* data);
void mpkChannelFlushData(MPK Channel* channel);

void mpkChannelPutData(MPKChannel* channel, void* data);

Description

The MPK Channel data structure essentially describes a viewport in an MPKW ndow. The corresponding projection rectangle
can be specified in real-world coordinates viampk Channel SetWall or mpk Channel SetPr ojection. The application can
then be written independently from the current stereo pass, from the viewer's head-position and from the decomposition
specified by the current MPKConpound.

This genericity isillustrated by the typical code below :

mai n( int argc, char *argv[] )
{
npkConf i gSet Channel I ni t CB( confi g, initChannel );
mpkConfiglnit( config );
while ( lexit ) {
npkConf i gSet HeadPosi ti on( config, head.position );
nmpkConfi gFrane( config, franedata );
}
}
voi d initChannel ( MPKChannel *c )
{
npkChannel Set Dr awCB(c¢, MPK _CHANNEL DRAWCB I NI T, | oadChannel);
npkChannel Set DrawCB(c¢, MPK_CHANNEL DRAWCB CLEAR, cl ear Channel);
npkChannel Set DrawCB(c¢, MPK_CHANNEL DRAWCB UPDATE, updat eChannel);
npkChannel Set Near Far( ¢, 0.001, 100.0 );
}
voi d | oadChannel ( MPKChannel *c, void *franedata )
{
nmyLoadTextures( framedata );
}
voi d cl ear Channel ( MPKChannel *c, void *franmedata )
{
npkChannel Appl yBuffer(c);
npkChannel Appl yVi ewport (c);
glCear( G._COLOR BUFFER BIT | G._DEPTH BUFFER BIT );
}
voi d updat eChannel ( MPKChannel *c, void *franmedata )
{
gl Matri xMode( G._PROJECTI ON );




gl Loadl dentity();
mpkChannel Appl yFrustunic);

gl Mat ri xMode( GL_MODELVI EW);
gl Loadl dentity();
npkChannel Appl yHeadTr ansf orm(c) ;

myDr awDat a( framedata );

Function descriptions

Creating and Destroying
mpkChannelNew creates and returns a handle to an MPK Channel.

mpk Channel Delete del etes the passed MPK Channel.
Fields Access

mpk Channel SetName sets the name of the passed MPK Channel to nane. Thisis done by copy and not by reference.
mpk Channel GetName returns the name of the passed MPK Channel.

mpk Channel SetUser Data enables the application to specify passthrough data to be transported within the channel
structure. Transport is done by reference and not by copy.

mpk Channel GetUser Data enables the application to retrieve the passthrough data specified by mpkChannel SetUserData().

mpkChannel SetViewport sets the fractional viewport values of the passed MPK Channel to the values pointed to by vp.
mpkChannelGetViewport reads the fractional viewport values of the passed MPK Channel invp.

mpkChannel SetNear Far setsthe near and far distances of the passed MPK Channel's frustum to the argumentsn and f .
mpkChannelGetNear Far reads the near and far distances of the passed MPK Channel's frustum.

mpk Channel GetConfig returns the MPK Channel's parent configuration.

mpk Channel GetPipe returns the MPK Channel's parent pipe.

mpkChannelGetWindow returns the MPK Channel's parent window.

mpkChannelGetProxy returns the MPK Channel's Xinerama meta channel, or NULL if this channel in not a channel of a
Xinerama base window.

mpkChannel SetPr o] ection sets the MPK Channel's physical layout.

Here the channel is assimilated to the rectangle which would be produced by a hypothetical projection system located at
ori gi n, inthe attitude characterized by the hpr angles, and projecting orthogonally onto awall situated at di st ance.
The horizontal and vertical fields of view of this projector are specified by the argument f ov.



projection {

origin [ 0., 0., 0. ]

di st ance 3.

fov [ 54., 47. ]

hpr [ 0., 0., 0. 1] # CENTRE WALL
# hpr [ 50., 0., 0. ] # LEFT WALL

# hpr [ -50., 0., 0. ] # RIGHT WALL

mpkChannel ApplyFrustum() will use the last specified wall or projection description to compute its OpenGL frustum and
modeling transformation.

mpkChannel GetPr oj ection enables the application to retrieve the data specified by mpkChannel SetProjection().

mpkChannel SetWall describes the physical layout of the passed MPK Channel providing the real-world coordinates of the
bottom-left, bottom-right and top-left corners of its projection rectangle.

# 80cm x 60cm screen located Imin front of the viewer

wal | {
bottom | eft [ -.4, -.3, -1. ]
bottom ri ght [ .4, -.3, -1. ]
top_left [ -.4, 3, -1. ]
}

mpkChannel ApplyFrustum() will use the last specified wall or projection description to compute its OpenGL frustum and
modeling transformation.

mpkChannelGetWall enables the application to retrieve the data specified by mpkChannel Setwall().

mpkChannel SetOrthoWall specifies an aternate wall description, to be used by mpkChannel ApplyOrtho() to compute its
OpenGL ortho and modeling transformation.

mpkChannelGetOrthoWall enables the application to retrieve the data specified by mpkChannel SetOrthoWall().
Attributes

See the MPKA obal man page for a description of all MPK Channel attributes and their default or possible values.

mpkChannel SetAttribute sets the value of the MPK Channel attribute specified by at t r toval ue.

mpkChannelUnsetAttribute unsets the attribute specified by at t r or, if att r isMPK_CATTR_ALL, unsetsall attributes
for the passed MPK Channel.

mpkChannelResetAttribute resets the attribute specified by at t r toits corresponding default value or, if at t r is
MPK_CATTR_ALL, it resets al attributes for the passed MPK Channel to their default value.



mpkChannel TestAttribute returns 1 if the attribute specified by at t r is set for the passed MPK Channel, 0 otherwise.

mpkChannelGetAttribute reads the current value of the attribute specified by at t r and returns 1 if the attribute is set for
the passed MPK Channel, O otherwise.
Callbacks

mpkChannel SetDrawCB sets the MPK Channel draw callback specified by whi ch to the passed function, of type:
void (*M PK ChannelDrawCB)(MPK Channel*, void*);
Accepted valuesfor whi ch are

MPK_CHANNEL_DRAWCB_INIT, MPK_CHANNEL_DRAWCB_CLEAR or
MPK_CHANNEL_DRAWCB_UPDATE

mpkChannelGetDrawCB returns the MPKWindow draw callback function specified by whi ch.

mpkChannel SetCullCB sets the MPK Channel cull callback specified by whi ch to the passed function, of type:
void (*M PK Channel CullCB)(MPK Channel*, void*);

Accepted values for whi ch are

MPK_CHANNEL_CULLCB_INIT, MPK_CHANNEL_ CULLCB_UPDATE

mpkChannelGet CullCB returns the MPKWindow cull callback function specified by whi ch.
Operations

mpkChannel ApplyBuffer appliesthe current G._ DRAW BUFFER and GL._ READ BUFFER for the passed MPK Channel
with respect to the current stereo mode and eye pass.

mpkChannel ApplyViewport applies the current OpenGL viewport and scissor area for the passed MPK Channel. The
channel's pixel viewport is computed from the parent window's pixel viewport (ie. width and height) and channel's fractional
viewport using the formula:

#define IRND(a) ((int)((a)+.5))

[l conpute first pixel position of the channel
channel . pvp[ 0] = I RND(channel . vp[ 0] * w ndow. pvp[2]);
channel . pvp[ 1] | RND( channel . vp[ 1] * wi ndow. pvp[3]);

/1 conpute | ast pixel position of the channel
channel . pvp[ 2] = I RND((channel . vp[ 0] +channel .vp[2]) * wi ndow. pvp[2]);
channel . pvp[ 3] = I RND((channel . vp[ 1] +channel . vp[3]) * wi ndow. pvp[3]);
/1 conpute channel's dinmension

channel . pvp[ 2] -= channel . pvp[O0];

channel . pvp[ 3] -= channel . pvp[1];

This method honors positions over dimensions in order to ensure adjacency whenever possible, e.g. in a1280x1024 window



vp(1): [O. 0. 0.3333 1. ] pvp(1): [0 0 427 1024]
vp(2): [0.3333 0. 0.3333 1. ] pvp(2): [427 0 426 1024]

Note that in full-screen stereo mode (type "rect") during the left eye pass the value of the MPKA obal variable
MPK_DATTR_FULLSTEREO_OFFSET will be added to channel.pvp[1]

mpkChannelApplyNear Far appliesthen and f distances used for the following frustum or ortho operations. This function
can be used to dynamically adjust the near and far distance from the channel update callbacks.

mpkChannel ApplyFrustum applies an OpenGL frustum matrix for the passed MPK Channel with respect to the current eye
pass, eye position and latest layout from mpkChannel SetWall() or mpkChannel SetProjection().

mpkChannel ApplyHeadT ransfor m applies the modeling transformation needed to position and orient the viewing
pyramid specified by the latest call to mpkChannel ApplyFrustum() or mpkChannel A pplyOrtho().

mpkChannel ApplyHeadTransform replaces the deprecated function mpkChannel ApplyTransformation().

mpkChannelApplyViewTransform applies the view transformation needed to position and orient the viewer in the current
scene.

mpkChannel ApplyOrtho provides an alternative to mpkChannel ApplyFrustum() as it applies an OpenGL orthographic
matrix for the passed MPK Channel.

mpkChannel ApplyOrtho uses the layout given by mpkChannel SetOrthowWall() if one has been, otherwise it will use the latest
layout specified via mpkChannel SetWall() or mpkChannel SetProjection().

If ort honode isMPK_ORTHO_STILL, then mpkChannel ApplyOrtho simply uses the half-width and half-height
dimensions of the channel layout to produce the distances used in glOrtho(3G).

Otherwise, if or t honode isMPK_ORTHO_TRACKED, then mpkChannel ApplyOrtho uses the current view direction
(e.g. from mpkConfigSetHeadOrientation) in order to produce consistent viewing across al the config's channels.

The argument zoom if not NULL, specifies two-dimensional scaling on the X and Y Screen coordinates.

mpkChannel GetOrtho retrieves the MPK Channel's complete orthographic transformation, ie. so that the following code
sequence :

npkChannel Get Ot ho(c, orthonode, zoom ortho, xform;
gl Otho( ortho[0], ortho[1l], ortho[2], ortho[3], ortho[4], ortho[5] );
gl Mul tMatrixf( xform);

iscompletely equivalent to :



npkChannel Appl yOrt ho(c, orthonode, zoon);
npkChannel Appl yHeadTr ansf orm{( c¢) ;

mpkChannel GetFrustum retrieves the MPK Channel's complete frustum transformation, ie. so that the following code
sequence :

npkChannel Get Frustun(c, npkChannel Get Eye(), frust, xforn);
gl Frustum(frust[O], frust[1], frust[2], frust[3], frust[4], frust[5]);
gl Mul t Matrixf( xform);

iscompletely equivalent to :

npkChannel Appl yFrust un(c) ;
npkChannel Appl yHeadTr ansf orm{( c¢) ;

mpkChannel GetEye returns the current eye pass of the channel update, ie. returns MPK_EYE_CYCLOP in mono mode,
MPK_EYE_LEFT or MPK_EYE_RI GHT if the channel isrendered in stereo mode.

mpkChannelGetPixel Viewport reads the latest updated pixel viewport for the passed MPK Channel in pvp.

mpkChannelUpdatePixelViewport forces update of the MPK Channel's pixel viewport from its parent window's pixel
viewport (ie. width and height) and channel's fractional viewport. See above mpkChannel ApplyViewport() for how these

computations are done.

Note that in full-screen stereo mode (type "rect") during the left eye pass the value of the MPKAE obal variable
MPK_DATTR_FULLSTEREO OFFSET will be added to the vertical pixel viewport coordinate.

mpkChannelGetRange reads the r ange values of the passed MPK Channel if thisis relevant, returning O otherwise. The
range of a MPK Channel isinherited at rendering time from the currently overriding MPKConpound. Thisinformation

should then be used to render only a portion of the database, e.g. :

npkChannel Get Range(c, range) )
Dr awDat abase( range[ 0], range[l] );




Note that the range of an MPKConpound is specified relatively to its hierarchy, whereas the MPK Channel inherits absolute

values.
Custom Assembly

mpkChannel PushGL State pushes the current OpenGL matrices and attributes to the stack and set's up the state to perform
one of the following operations:

MPK_PI XEL_OPERATI ON sets up the projection matrix to
perform drawi ng of input franes

mpk ChannelPopGL State pops the last OpenGL matrices and attributes from the stack.

mpk Channel AssembleFrame assembl es a frame into the specified MPK Channel, as described in the pseudo code below.

if frane format has depth bit set
enabl e depth test
draw all depth i mages usi ng npkChannel Dr am mage()
di sabl e depth test

if frame format has color bit set
draw all col or i mages usi ng npkChannel Dr aw mage()

if frame format has stencil bit set
draw all stencil images using npkChannel Draw mage()

mpkChannelDrawl mage draw thei mage into ther egi on of channel .
Adaptive Readback

mpkChannelDeclar eROI declares the region which was updated during the current channel update draw callback. Among
other optimisations, the default compound read output callback mpkCompoundReadOutputFrame() will only read the
specified region. Ther egi on isinterpreted as ( X, y, width, height ), and the area it describes has to be clipped to [0, 0] - [1,
1].

mpkChannel DeclareROI should only be called from the channel update draw callback.
mpk ChannelReadFrame read the channel's framebuffer content into f r ane.

f r ame can be obtained by using the function mpkCompoundGetOutputFrame(). r egi on specifies the 2D fractional
viewport to beread into f r anme with respect to the channel ¢ viewport.

The function reallocates new images buffersin the passed f r ane if they are not big enough for reading the region.
Performer Integration



Culling

mpkChannelGetPfChannel returns the Performer channel used internally by the MPK Channel whenever the execution
mode MPK_EXECUTION_PERFORMER is used.

mpk ChannelNextData returns the next item from the input queue. The items received from mpkChannelNextData are
either produced by mpkConfigFrameData(), mpkChannel PassData() or mpkChannel PutData(), depending on how channel

isinvolved in the configuration. Please see the MPKConpound documentation for further explanations on culling.

This function should only be called from the update cull or update draw callback.

mpkChannelCheck Data returns a positive value if items are available on the input queue, O otherwise.
This function should only be called from the update cull or update draw callback.

mpk ChannelPassData adds an item to the output queue.

L atency-correct memory management for dat a can be done via frame data referenciation and dereferenciation callbacks, to
be specified prior to mpkConfiglnit() via MPK ConfigSetFrameDataRef CB() and M PK ConfigSetFrameDataUnref CB().

This function should only be called from the update cull callback.

mpkChannelFlushData forces a flush of the input buffer to the output queue, filled using the function
mpkChannel PassData(). The size of the buffer can be set using mpkGlobal SetAttributei () for attribute

MPK_CHANNEL_PASS CACHE_SIZE prior mpkChannel New().

This function should only be called from the update cull callback.

mpkChannelPutData adds an item to the input queue. This function can be used to put back items to the input queue, in
order to enable parallelization between multiple cull processes. The following pseudo-code illustrates one usage:

whi | e( data = npkChannel Next Dat a( channel ))

{
switch( visiblity( frustum data ))

{
case FULL_VI SI BLE: /] draw whole tree

nmpkChannel PassDat a( channel, data );
br eak;

case PARTIAL VISIBLE: // re-test each subtree
foreach child of data
npkChannel Put Dat a( channel, child );
br eak;

case NOT_VI SI BLE: /1 discard
br eak;

L atency-correct memory management for dat a can be done via frame data referenciation and dereferenciation callbacks, to
be specified prior to mpkConfiglnit() via M PK ConfigSetFrameDataRefCB() and M PK ConfigSetFrameDataUnref CB().




This function should only be called from the update cull callback.

File Format/Defaults

1. MPK Channel File Format specification :

channel {

# channel FIEL DS description
name " channel-name"
viewport [ xf, yf, wf, hf ]

# channel WALL or PROJECTION description
wall { channel-wall description }
projection { channel-projection description }

# channel ORTHO-WALL description
ortho-wall { channel-ortho-wall description }

}
2. MPK Channel-wall File Format specification :
wall {
bottom_left [x,y, z]
bottom_right [ X,y, 2]
top_left [X,y,2]
}
3. MPK Channel-projection File Format specification :
projection {
origin  [X,Y,2]
distance value
fov [ horizontal, vertical ]
hpr [ head, pitch, roll ]
}

4. MPK Channel-ortho-wall File Format specification :

ortho-wall {
bottom_left [X,y,z]
bottom_right [ X,y, 2]



top_left [XY,2]

Notes

Vi ewport parameters are relative to the parent window size, and therefore their values should be in the range 0.0 to 1.0

See also

MPKConpound, MPKd obal , MPKW ndow
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Name

MPKConpound - MPK Compound functional interface.

Header File

#include <mpk/compound.h>
Synopsis
Creating and Destroying

MPK Compound* mpkCompoundNew(void );
void mpkCompoundDelete(MPK Compound* compound);

Traversal

void mpkCompoundTraver seAll(MPKCompound* compound, MPK CompoundCB preCB, M PK CompoundCB leafCB,
MPK CompoundCB postCB, void* userdata);
void mpkCompoundTraver seActive(M PK Compound* compound, MPK CompoundCB preCB,

MPK CompoundCB |leafCB, MPK CompoundCB postCB, void* data);
void mpkCompoundTraver seCurrent(MPKCompound* compound, MPK CompoundCB preCB,

MPK CompoundCB leafCB, MPK CompoundCB postCB, void* data);

Fields Access

void mpkCompoundSetM ode(MPK Compound* compound, int mode, int flags);
void mpkCompoundGetM ode(M PK Compound* compound, int* mode, int* flags);
void mpk CompoundSetOper ation(MPK Compound* compound, int operation);
int mpkCompoundGetOper ation(M PK Compound* compound);

void mpk CompoundSetName(M PK Compound* compound, char* name);

const char* mpk CompoundGetName(M PK Compound* compound);

void mpkCompoundSet Split(MPK Compound* compound, char* split);

const char* mpkCompoundGet Split(MPK Compound* compound);

void mpk CompoundSetDisplayName(M PK Compound* compound, char* name);
const char* mpk CompoundGetDisplayName(M PK Compound* compound);

void mpk CompoundSetChannel (MPK Compound* compound, MPK Channel* c);
MPKChannel*  mpkCompoundGetChannel (MPK Compound* compound);

void mpkCompoundSetViewpor t(MPKCompound* compound, float* vp);

void mpkCompoundGetViewpor t(MPK Compound* compound, float* vp);

void mpkCompoundSetEye(MPK Compound* compound, int eye);

int mpkCompoundGetEye(M PK Compound* compound);

void mpk CompoundSetFor mat(MPK Compound* compound, int format);




int mpk CompoundGetFor mat(MPK Compound* compound);

void mpk CompoundSetRange(M PK Compound* compound, float rangef 2]);

void mpk CompoundGetRange(M PK Compound* compound, float range[ 2] );

int mpk CompoundNChildren(MPK Compound* c);

M PK Compound* mpk CompoundGetChild(MPKCompound* c, int i);

void mpkCompoundAddChild(MPKCompound* compound, MPK Compound* child);
int mpk CompoundRemoveChild(MPK Compound* ¢, MPKCompound* child);

M PK Compound* mpk CompoundGetNext(MPKCompound* c);

MPK Compound* mpkCompoundGetPar ent(MPK Compound* c);

MPK Config* mpk CompoundGet Config(MPK Compound* c);

M PK Compound* mpk CompoundFindChild(MPKCompound* c, const char* name);

void mpk CompoundSetUser Data(M PK Compound* compound, void* userData);
void* mpk CompoundGetUser Data(M PK Compound* c);

Custom Compound Interface

MPKFrame* mpk CompoundGetAssemblyFrame(MPK Compound* compound, int i);
void mpk CompoundPr eAssemble(MPK Compound* compound, void* data);
void mpk CompoundPostAssemble(MPK Compound* compound, void* data);

Adaptive Readback Interface

MPKFrame* mpk CompoundGetOutputFrame(MPK Compound* compound);
void mpk CompoundReadOutputFrame(MPKCompound* compound);

Custom Compound Clear Interface

void mpk CompoundClear (MPK Compound* compound, void* data);

Description

The MPK Compound data structure is essentially a container for children of MPK Compound, each associated with an
existing M PK Channel. The rendering of the top-most MPK Channel in the hierarchy will be parallelized among the child
channels, by either:

portions of the destination viewport (mode 2D)
multipass rendering (mode FSAA)

portions of the frame data (mode 3D or DB)

stereo eye pass (mode EYE or HM D)

pipelined rendering cycles (mode DPL EX)
separating the cull and draw operation (mode CULL)

O O O O O O

Recomposition of the destination channel'simage is done automatically, and can be customised using the Custom Assembly
interface.

Drawing and Culling

The operation field of the MPK Compound data structure defines what tasks are executed. Given the following compound



specification:

compound {
node [ CULL ]
channel "dest™
region { cull channel "cull" }

region { draw channel "dest" }

MPK would invoke the associated update cull callback on the channel "cull”, and the update draw callback on channel
"dest". These two operations are executed in parallél, if the two channels are associated to two different rendering threads.

The default operation is cull-draw, ie. MPK invokes first the update cull callback, and then the update draw callback on each
leaf node.

The operation mode can be set using mpkCompoundSetOperation() The functions mpkConfigFrameData(),
mpkChannel NextData(), mpkChannel CheckData(), mpkChannel PassData() and mpkChannel PutData() provide a generic
mechanism to pass data through the application.

In the specification above, data passed from the update cull callback of the channel "cull” will be available in the update
draw callback of channel "draw". Likewise, the data available to the update cull callback of channel "cull” originates from
the application.

Custom Assembly

The purpose of the MPK custom compound interface isto allow customization of the MPK compound pre- and post-
assembly pass.

Given the following compound specification:

conmpound {

node [ 2D)

channel "destination"

region {
viewport [ 0. 0. .5 1. ]
channel "source:: 0"

}

region {
viewport [ .5 0. .5 1. ]
channel "source:: 1"

}




This compound specification corresponds to the following tree:

"desti nation"

o]
|
Fomm e i +
| |
| |
0 0
"source: : 0" "source:: 1"

Upon mpkConfigFrameBeqgin() each MPK window thread traverses the config's compound treg[s] and updates each
compound whose channel belongs to the window: if the compound is aleaf node then MPK invokes the user-specified clear
and update callbacks on the associated [source] channel. Otherwise, ie. if the compound is not aleaf node, then MPK
assembles the frames output from the compound children into its associated [destination] channel.

Thistraversal actually occursin severa passes:

=

clear all source channels

2. invoke pre-assemble callback on all destination channels using top-bottom, left-right traversal order. Example of pre-
assemble callback is the above 2D-decomposition in mode ASY NC: then the images output from the source channels during
last frame are assembled in the destination channel prior to any rendering.

update source channels (user-specified clear and update CB)

4. invoke post-assemble callbacks on all destination channels using bottom-up, left-right traversal order. Example of post-
assemble callback is the above 2D-decomposition in mode not ASY NC: then the images from the source channels are
assembled in the destination channel during the same frame, as soon as they have been produced.

w

Neither the pre- nor post- assemble callback are invoked if any of the following conditions are true:

o compound channel isNULL.
o compound channel's window is frozen.
o compound latency is greater than current frame number (countdown).

The default pre- and post-assemble callbacks do not perform any assembly if the following conditions are true:

o compound mode is NOCOPY .
o compound number of assembly frameis 0.

If the compound channel isidentical to its parent channel then no output frame is generated for this compound.

The functions mpkConfigSetCompoundPreAssembleCB() and mpkConfigSetCompoundPostAssembleCB() are used to
specify the pre- or post- assemble compound callbacks.

Adaptive readback

This interface enables the programmer to customize the frame buffer readback of a compound input channel. The default
callback, mpkCompoundReadOutputFrame(), uses the information provided by mpkChannel DeclareROI () to optimize the




datato be read back, transported and assembled during compound operations, using mpkChannel ReadFrame() on the handle
returned by mpkCompoundGetOutputFrame().

Custom Compound Clear

The compound clear callback isinvoked on all destination compounds. The default callback, mpkCompoundClear(), only
clears the framebuffer in special cases for example, when the adaptive readback callback is used. This callback should only
be customized if really necessary since mpkCompoundClear() optimizes the clear as extensively as possible. The compound
clear callback can be specified using the function mpkConfigSetCompoundClearCB().

Function descriptions

Creating and Destroying
mpkCompoundNew creates and returns a handle to an MPK Compound.

mpk CompoundDelete deletes the pass MPK Compound.
Traversal

The following functions provide a general mechanism for traversing a compound hierarchy in a top-to-bottom, |eft-to-right
order.

typedef int (*MPKConpoundCB)( MPconpound *, void *userdata );

voi d npkConpoundTr aver seAl | ( MPKCompound *, MPKConpoundCB pr eCB,
MPKConmpoundCB | eaf CB, MPKConpoundCB post CB, void *userdata );

voi d npkConpoundTr aver seAct i ve( MPKConpound *, MPKConpoundCB pr eCB,
MPKConmpoundCB | eaf CB, MPKConpoundCB post CB, void *userdata );

voi d npkConpoundTr aver seCur r ent ( MPKConpound *, MPKConpoundCB pr eCB,
MPKConmpoundCB | eaf CB, MPKConpoundCB post CB, void *userdata );

Thel eaf CB function will be applied only on the leaf nodes of the compound tree, ie. on compounds without any children.
The pr eCB and post CB functions will be applied when traversing parent compounds.

The return values must be either MPK_TRAV_CONT, MPK_TRAV_PRUNE or MPK_TRAV_TERMto indicate that the
traversal should continue, skip this node or terminate, respectively. MPK_TRAV_PRUNE is equivalent to MPK_TRAV_CONT
for the post CB function.

mpkCompoundTraver seAll will traverse all children of the specified MPK Compound, regardless of any state information.

mpkCompoundTraverseActive will only traverse the active children of the passed MPK Compound with respect to the
current stereo mode.

mpkCompoundTraverseCurrent will only traverse the active and current children of the passed MPK Compound with
respect to the current stereo mode and current DPLEX cycle.
Fields Access

mpkCompoundSetM ode sets the passed M PK Compound's mode attributes.



i d characterizes the decomposition mode, and accepts the following values: MPK_COMPOUND_2D, MPK_COVPOUND_3D,
MPK_COVPOUND_DB, MPK_COMPOUND_FSAA, MPK_COVPOUND_EYE, MPK_COVPOUND_HND,
MPK_COVPOUND_DPLEX and MPK_COVPOUND_CULL.

f I ags specifies additional flags for the compound mode. Currently, the following flags can be specified:

MPK_COVPOUND_MONO compound is active in nono node.
MPK_COVPOUND_STEREO compound is active in stereo node.
MPK_COVPOUND_ASYNC compound execution is asynchronous (1).
MPK_COVPOUND_ADAPTI VE  conpound is automatically | oad bal anced (2).
MPK_COVPOUND_NOCOPY compound and subtree pixel transfer is disabl ed.
MPK_COVPOUND_HW use hardware for conposition (3).

1

The MPK_COMPOUND_ASY NC flag specifies that the passed MPK Compound execution mode must be asynchronous, ie.
that recomposition and all destination channel's rendering should be postponed by one frame, eg.:

node=2D Dest. Channel Sour ce Channel [ s]

Frame N Dr awPi xel s[ N- 1] Render [ N|
Render [ N- 1]

ReadPi xel s[ N|

Frane N+1 Dr awPi xel s[ N| Render [ N+1]
Render [ N| .

ReadPi xel s[ N+1]

Asynchronous execution provides in general better performances by providing better load balancing and by serializing the
transfers on the bus.

)

For the compound modes 2D, DB and 3D, all children of this compound will be automatically load balanced by MPK. The
load balancing algorithm is using the times needed by all children to render the destination channel's last frame to compute
the distribution for the next frame. Note that this approach improves rendering performance for most cases, in some cases
static decomposition may provide better results. It is recommended the all source channels have at least the size of the
destination channel. The function mpkCompoundSetSplit() can be used to define the tiling scheme or z-axis split of an

adaptive compound.




©)

The current support modes for hardware composition are MPK_COMPOUND_DPLEX, MPK_COMPOUND_FSAA,
MPK_COMPOUND_EYE and MPK_COMPOUND_2D. For DPlex hardware compositing support you need the Onyx2
DPLEX Option Hardware properly installed. For 2D, EY E and FSAA hardware compositing support you need the Scalable
Graphics Compositor.

mpkCompoundGetM ode reads the passed M PK Compound's mode attributes in the passed arguments which are not set to
NULL.

mpkCompoundSetOper ation setsthe conpound operation to MPK_COVPOUND_OP_ DRAW
MPK_COVPOUND_OP_CULL, MPK_COVPOUND_OP_CULLDRAWor MPK_UNDEFI NED.

The operation specifies which callbacks are invoked when this compound is updated. If the oper at i on is
MPK_UNDEFI NED, the operation is inherited from the parent compound, or set to MPK_COVPOUND_OP_ CUL L DRAW/f
compound has no parent.

mpkCompoundGetOper ation returns the operation of conpound.
mpkCompoundSetName sets the name of the passed MPK Compound to narne. Thisis done by copy and not by reference.
mpk CompoundGetName returns the name of the passed MPK Compound.

mpkCompoundSetSplit sets the split string of the passed MPKCompound to spl i t . Thisisdone by copy and not by
reference. The split string defines the tiling scheme or z-axis split for adaptive compounds. See the File Format section for
the split string syntax.

mpkCompoundGetSplit returns the split string of the passed M PK Compound.

mpk CompoundSetDisplayName sets the display name of the passed MPK Compound to nane. Thisis done by copy and
not by reference. The display nameis used for setting up hardware compounds to be used with Xineramain full overlap
mode. For more information about scalable graphics hardware read the MPK User's Guide.

mpk CompoundGetDisplayName returns the display name of the passed M PK Compound.

mpkCompoundSetChannel specifiesthe MPKChannel to be used by the passed MPK Compound for rendering. The first

channel specified in the hierarchy constitutes the destination channel of the subtree below, ie. the channel conditioning the
final frame.

mpkCompoundGetChannel returns the MPK Compound's channel.

mpkCompoundSetViewport sets a 2D-compound's fractional viewport with respect to its destination MPKChannel and
relatively to its parent MPK Compound, if any.

mpkCompoundGetViewport reads the compound's fractional viewport in vp.

mpk CompoundSetEye specifies the ey e selection of an EY E or HMD compound, one of MPK_EYE_LEFT,
MPK_EYE_RI GHT or MPK_EYE_CYCLOP.

mpkCompoundGetEye returns the ey e selection of the passed M PK Compound.

mpkCompoundSetFor mat specifiesthef or nat of the pixelsto be transferred within the MPK Compound's hierarchy.
f or mat should be a bitwise combination of MPK_CCOLCR BI T, MPK_DEPTH BI T, MPK_STENCI L_BI T.

mpk CompoundGetFor mat returns the passed MPK Compound's format, as a bitwise combination of MPK_COLCR BI T,
MPK_DEPTH_BI T, MPK_STENCI L_BI T.



mpk CompoundSetRange sets the two-dimensional r ange of the passed MPK Compound, as a fraction of its parent's
range.

mpkCompoundGetRange reads the MPK Compound's two-dimensional r ange, relatively to its parent's range. The
absolute "range" information can be retrieved by the application at rendering time via mpkChannel GetRange(), for the

relevant portion of the database to be rendered accordingly.

mpkCompoundNChildren returns the number of MPK Compound children of the passed MPK Compound.
mpkCompoundGetChild returnsthei th child of the passed M PK Compound.
mpkCompoundAddChild appendschi | d to thelist of children for the passed MPK Compound.

mpkCompoundRemoveChild searchesfor chi | d inthelist of children for the passed MPK Compound and removes it
fromthelist if it isfound.

mpkCompoundGetNext returns the sibling compound of an MPK Compound.

mpkCompoundGetPar ent returns the parent compound of an MPK Compound, or NULL if it isatop-level
MPK Compound.

mpk CompoundGetConfig returns the parent config of an MPK Compound.

mpk CompoundFindChild searches for MPK Compound with specified nane in the passed MPK Compound and returns the
match if found or NULL otherwise.

mpkCompoundSetUser Data enables the application to specify passthrough data to be transported within the conpound
structure. Transport is done by reference and not by copy.

mpkCompoundGetUser Data enables the application to retrieve the passthrough data specified by
mpkCompoundSetUserUserData().

Custom Compound Interface

mpkCompoundGetAssemblyFrame returnsthei th frame from the conpound assembly list for the current stereo eye
pass. This function should only be called from the config's compound pre- or post- assemble callback. If conpound modeis
2D, DB or CULL theni matchesthe child index responsible for the frame (e.g. the returned frame may then be NULL if
both child and parent channels are identical). For other modesi should be 0.

mpk CompoundPr eAssembl e takes the images output from the source channels during last frame and assembles them in the
destination channel prior to any rendering. MPK sets the compound pre-assembl e callback by default to this function. It does
something only if the ASYNC compound mode flag is set.

mpk CompoundPostAssembl e takes the images from the source channels as soon as they have been produced and
assembles them in the destination channel during the same frame. MPK sets the compound post-assembl e callback by default
to this function. It does something only if the ASY NC compound mode flag is not set.

Adaptive Readback Interface

mpkCompoundGetOutputFrame returns the conpound's current output frame. This function should only be called from
the config's compound adaptive readback callback.

mpk CompoundReadOutputFrame executes the default adaptive readback callback.
Custom Compound Clear Interface

mpkCompoundClear executes the default clear callback. This callback isinvoked on all destination compounds. This
function only clears the framebuffer in special cases, for example when the adaptive readback callback is used.

File Format/Defaults



1. MPK Compound File For mat specification:

compound {

# compound FIELDS description

name " compound-name"
channd " compound-channel's name"

mode [ compound-mode description ]
format [ compound-format description ]
split " compound-split description "

# compound REGIONS description

region { region-1 description }
region { region-2 description }

}

2. MPK Compound-region File Format specification:

region {
#region FIELDS description

viewport [ xf, yf, wf, hf ]
range [ minf, maxf ]
eye which

#region CHANNEL or COMPOUND description

channél " region-channel's name"
compound { region-compound description }

}

Vi ewport parameters are relative to the parent compound vi ewpor t , and therefore their values should be in the range
0.0t0 1.0

r ange parameters are relative to the parent compound r ange, and therefore their values should bein the range 0.0to 1.0
eye field specification accepts only the following File Format identifiers: cyclop [default], left and right.

node field specification accepts the following File Format identifiers for the mode-id: 2D, DB, 3D, FSAA, EYE, HMD,
DPLEX and CULL. If noneis specified, then MPK will simply synchronize the graphics update of all compound children,
taking into account their respective latency. The mode's flags can be specified using the File Format identifiers ASYNC,
ADAPTIVE, NOCOPY, HW, STEREO or MONO.



spl it field specifies the tiling scheme or z-axis split used when the compound isin ADAPTIVE mode. The split valueisa
string, as shown in the following example:

split "[[1] 2] - [3] 4]]"

The numbers 1, 2, 3, and 4 represent the regions in the compound (source channels). These numbers map the regions
declared in the compound data structure in the order of declaration. All the regions declared in the compound data structure
must be included into the split string. The axis that is split is represented by the following operators:

| axis x
- axis y
/ axis z

The split operators | and '-' can be used only with 2D compounds and the operator /', only with 3D or DB compounds.

The formal syntax of the split field is following:

split "splitString"
splitString : [ group axis group]
group . region | splitString
axi s S N A A
region . [ integer ]

Notes

See also

MPKChannel



Multipipe SDK 3.2 Reference

Name

MPKConf i g - MPKConfig functional interface.

Header File

#include <mpk/config.h>

Synopsis

Creating and Destroying

MPK Config* mpkConfigNew(void );

void mpkConfigDelete(MPK Config* config);
MPK Config* mpkConfigL oad(const char* fileName);
void mpk ConfigOutput(MPKConfig* config, int tab);

Fields Access

void

const char*
void

int

void

int

void

const char*
void

void*

int

MPK Pipe*
void

int

int

MPK Compound*
void

int

MPK Compound*
M PK Pipe*

M PKWindow*
MPK Channel*
M PKWindow*

mpk ConfigSetName(MPK Config* config, const char* name);

mpk ConfigGetName(MPK Config* config);

mpkConfigSetRunon(MPK Config* config, int cpu);

mpkConfigGetRunon(MPK Config* config);

mpk ConfigSetM ode(MPK Config* config, int mode);

mpkConfigGetM ode(MPK Config* config);

mpk ConfigSetM onitor (MPK Config* config, int mode, const char* cmd);

mpk ConfigGetM onitor (MPKConfig* config, int mode);

mpk ConfigSetUser Data(MPK Config* config, void* data);

mpkConfigGetUser Data(MPK Config* config);

mpk ConfigNPipes(MPK Config* config);

mpkConfigGetPipe(MPK Config* config, int i);

mpk ConfigAddPipe(MPKConfig* config, MPKPipe* p);

mpk ConfigRemovePipe(MPKConfig* config, MPKPipe* p);

mpkConfigNCompounds(MPK Config* config);

mpk ConfigGetCompound(MPK Config* config, int i);

mpk ConfigAddCompound(MPK Config* config, MPK Compound* c);

mpk ConfigRemoveCompound(MPK Config* config, MPK Compound* c);

mpk ConfigFindCompound(MPK Config* config, const char* name);

mpk ConfigFindPipe(MPKConfig* config, const char* name);

mpkConfigFindWindow(MPK Config* config, const char* name);

mpk ConfigrFindChannel (MPK Config* config, const char* name);

mpk ConfigM atchWindow(MPKConfig* config, XID drawable);




Callbacks

void mpkConfigSetPipel nitCB(MPKConfig* config, MPK ConfigPipeCB cb);

void mpk ConfigSetPipeExitCB(MPKConfig* config, MPK ConfigPipeCB cb);

void mpk ConfigSetWindowl nitCB(MPK Config* config, MPK ConfigWindowCB cb);

void mpk ConfigSetWindowExitCB(MPK Config* config, MPK ConfigWindowCB cb);

void mpkConfigSetChannel I nitCB(MPKConfig* config, MPK ConfigChannel CB cb);

void mpkConfigSetChannel ExitCB(MPK Config* config, MPK ConfigChannel CB cb);

void mpkConfigSetDataFr eeCB(MPK Config* config, MPK ConfigDataCB cb);

void mpkConfigSetFrameDataRef CB(MPK Config* config, MPK ConfigFrameDataCB cb);

void mpk ConfigSetFrameDataUnref CB(MPK Config* config, MPK ConfigFrameDataCB cb);

void mpkConfigSetl dleCB(MPKConfig* config, MPKConfigldleCB cb);

void mpkConfigSetEventCB(MPKConfig* config, MPK ConfigEventCB cb);

void mpk ConfigSetCompoundPreAssembleCB(MPK Config* config, MPK CompoundAssembleCB cb);
void mpk ConfigSetCompoundPostAssembleCB(MPK Config* config, MPK CompoundAssembleCB cb);
void mpk ConfigSetCompoundReadOutputCB(MPK Config* config, MPK CompoundReadOutputCB cb);
void mpk ConfigSetCompoundClear CB(MPK Config* config, MPKCompoundClearCB cb);

MPK ConfigPipeCB mpkConfigGetPipel nitCB(MPK Config* config);
MPK ConfigPipeCB mpk ConfigGetPipeExitCB(MPK Config* config);
MPK ConfigWindowCB mpk ConfigGetWindow! nitCB(MPK Config* config);
MPK ConfigWindowCB mpk ConfigGetWindowExitCB(MPKConfig* config);
MPK ConfigChannel CB mpkConfigGetChannel I nitCB(MPK Config* config);
MPK ConfigChannel CB mpk ConfigGetChannel ExitCB(MPK Config* config);
MPK ConfigDataCB mpkConfigGetDataFreeCB(MPKConfig* config);

MPK ConfigFrameDataCB mpkConfigGetFrameDataRefCB(MPK Config* config);

MPK ConfigFrameDataCB mpk ConfigGetFrameDataUnr ef CB(MPK Config* config);
MPKConfigldleCB mpkConfigGetl dleCB(MPKConfig* config);

MPK ConfigeventCB mpkConfigGetEventCB(MPKConfig* config);
MPKCompoundAssembleCB  mpkConfigGetCompoundPreAssembleCB(MPK Config* config);
MPKCompoundAssembleCB  mpkConfigGetCompoundPostAssembleCB(MPK Config* config);
M PK CompoundReadOutputCB mpk ConfigGetCompoundReadOutputCB(MPK Config* config);
MPK CompoundClearCB mpk ConfigGetCompoundClear CB(MPK Config* config);

Operations

int  mpkConfiglnit(MPKConfig* config, int setmon);

void mpkConfigexit(MPKConfig* config);

void mpkConfigFreeze(MPK Config* config, int freeze);

void mpkConfigFrame(MPK Config* config, void* framedata);

void mpk ConfigFrameBegin(MPK Config* config, void* framedata);
void mpkConfigFrameEnd(MPK Config* config);

int mpkConfigChangeM ode(MPK Config* config, int mode);

int mpkConfigGetL atency(MPKConfig* config);

int mpkConfiglsldle(MPKConfig* config);

View Matrix Control



void mpk ConfigSetViewPosition(MPKConfig* config, const float* pos);
void mpkConfigSetViewOrientation(MPK Config* config, const float* hpr);
void mpkConfigSetViewM atrix(MPK Config* config, const float* matrix);

Stereo & Head-Tracking

void mpkConfigSetHeadPosition(MPK Config* config, const float* pos);
void mpkConfigSetHeadOrientation(MPK Config* config, const float* hpr);
void mpkConfigSetHeadM atrix(MPKConfig* config, const float* matrix);
void mpkConfigSetEyeOffset(MPKConfig* config, float offset);

float mpk ConfigGetEyeOffset(MPK Config* config);

void mpkConfigEyeUpdate(MPK Config* config);

Timing

void mpkConfigTimer Enable(MPK Config* config, int mode);

void mpkConfigTimer Disable(MPKConfig* config, int mode);

void mpkConfigTimer SetTime(MPKConfig* config, int mode, double t);
double mpkConfigTimer GetTime(MPK Config* config, int mode);

Events
void mpk ConfigSelectl nput(MPKConfig* config, long event_mask);
MPKEvent* mpkConfigNextEvent(MPK Config* config, double time);
int mpk ConfigCheck Event(MPKConfig* config);
void mpk ConfigHandleEvents(MPK Config* config);
Culling

void mpkConfigFrameData(MPK Config* config, void* data);
void mpk ConfigFrameFlush(MPKConfig* config);

Description

The MPK Config data structure primarily describes the rendering resources of an OpenGL Multipipe SDK application, as a
hierarchy of:

o hardware rendering pipelines (MPKPi pe)
o GLX software rendering threads (MPKW ndow)
o OpenGL framebuffer rendering areas (MPKChannel )

It may also describe various parallelization schemes (MPKConpound) of the rendering across channels, in order to scale
performances.

The MPK Config can be read from an ASCI|I file viampkConfigL oad and launched via mpk Configlnit. Rendering threads
are then spawned and the MPK Config initialization callbacks invoked. These should in turn specify the rendering callbacks



that will be triggered by mpkConfigFrame.

Therole of the application is then simply to update the database and package the data pertaining to each frame, asillustrated
below :

mai n( int argc, char *argv[] )
{
mpklinit();
MPKConfi g *config = npkConfigLoad( "1-w ndow' );

npkConfi gSet Pi pel nitCB( config, ... );
npkConfi gSet W ndowi ni t CB( config, ... );
npkConfi gSet Channel I nitCB( config, ... );
npkConf i gSet Dat aFreeCB( config, ... );

npkConfiglnit( config );
while ( 'exit ) {

/! updat e dat abase

framedata = newFraneData( db );
nmpkConfi gFrame( config, framedata );
}

npkConfi gSet Pi peExi t CB( config, ... );
npkConfi gSet W ndowexi t CB( config, ... );
npkConf i gSet Channel Exi tCB( config, ... );

npkConfi gExit( config );
}

static FrameData *franeDat aBuf fer = NULL;
FranmeDat a *newkr aneDat a( Dat abase *db )
{
FraneDat a *franmedat a;
if ( franeDataBuffer == NULL ) {
framedata = (FrameData *) npkMalloc( sizeof (FraneData) );
}

el se {
framedata = franeDat aBuffer;
frameDat aBuf fer = franedat a- >next ;

}

f ramedat a- >next = NULL;
/1l copy relevant information from database into franedata

return franedat a;

}

voi d freeFraneData( MPKConfig *config, void *data )
{
FranmeData *franedata = (FraneData *)dat a;
framedat a- >next = franmeDat aBuffer;
f rameDat aBuf f er franmedat a;




Function descriptions

Creating and Destroying
mpk ConfigNew creates and returns a handle to an MPK Config.
mpkConfigDelete deletes the passed MPK Config.

mpkConfigL oad reads in and returns a handle to the MPK Config described inf i | e, or NULL upon any parsing error. The
environment variable MPK_PARSER_CMD can be used in order to specify a pre-processing command to be applied to the
file, typicaly /usr/lib/cpp. The environment variable M PK_CONFIG_PATH can be used to describe a search path for
file.

mpk ConfigOutput outputs the passed MPK Config on stdout, with aleft margin of t ab tabulations.
Fields Access

mpk ConfigSetName sets the name of the passed MPK Config to nane. Thisis done by copy and not by reference.
mpk ConfigGetName returns the name of the passed MPK Config.

mpkConfigSetRunon assigns all threads of the passed MPK Config to be executed on the specified cpu, unless specified
otherwise by mpkWindowSetRunon(). In addition, the following symbolic values can be used:

MPK_RUNON_AUTO The window threads will be automatically placed on a CPU close to their respective graphics pipe,
if possible.

MPK_RUNON_FREE All threads are free to execute on whatever processor the system deems suitable.

MPK_UNDEFINED  Thethread placement is defined by the MPK_DEFAULT_RUNON_POLICY, set using
mpkGlobal SetAttributei ()

mpk ConfigGetRunon returns the cpu assignment specified with mpkConfigSetRunon() or -1 if no assignment was
specified.

mpk ConfigSetM ode sets the stereo mode of the passed MPK Config to node. Valid values for node are MPK_STEREO
and MPK_MONO.

mpk ConfigGetM ode returns the current stereo mode of the passed MPK Config as either MPK_STEREO or MPK_ MONO.

mpkConfigSetM onitor specifiesthe shell cnd to be executed when switching to the specified stereo node. Valid values
for node are MPK_STEREO and MPK_MONO.

mpk ConfigGetM onitor returns the monitor command for mode cnd specified with mpkConfigGetMonitor() or NULL.
Accepted modes are MPK_STEREO and MPK_MONO.

mpk ConfigSetUser Data enables the application to specify passthrough dat a to be transported within theconfi g
structure. Transport is done by reference and not by copy.

mpkConfigGetUser Data enables the application to retrieve the passthrough data specified by mpkConfigSetUserData().




mpk ConfigNPipes returns the number of MPKPi pe inpassed confi g.

mpk ConfigGetPipe returnsthei th MPKPi pe in passed confi g.

mpkConfigAddPipe appends MPKPi pe p to list of pipesfor passed confi g.

mpkConfigRemovePipe searchesfor p in list of MPKPi pe for passed conf i g and removesit from thelistif it isfound.

mpk ConfigNCompounds returns the number of top-level MPKConpound inconfi g.

mpkConfigGetCompound returnsthei th top-level MPKConpound inconfi g.

mpk ConfigAddCompound appends the top-level MPKConpound c toconfi g.

mpk ConfigRemoveCompound searches for ¢ in thelist of top-level MPKConpound for the passed conf i g and removes
it fromthelist if found.

mpk ConfigFindCompound searches for MPKConpound with specified namne in the passed MPK Config and returns the
match if found or NULL otherwise.

mpk ConfigFindPipe searches for MPKPi pe with specified nanme in the passed MPK Config and returns the match if found
or NULL otherwise.

mpk ConfigFindWindow searches for MPKW ndow with specified namne in the passed MPK Config and returns the match if
found or NULL otherwise.

mpkConfigFindChannel searchesfor MPKChannel with specified name in the passed MPK Config and returns the match
if found or NULL otherwise.

mpkConfigM atchWindow searches for MPKW ndow with the same dr awabl e in the passed MPK Config and returns the

match if found or NULL otherwise.
Callbacks

mpkConfigSetPipel nitCB sets the MPK Config pipesinitialization callback to the passed function, of type:

void (* M PK ConfigPipeCB)(MPKPipe*);

mpk ConfigSetPipeExitCB sets the MPK Config pipes exit callback to the passed function, of type:

void (* M PK ConfigPipeCB)(MPKPipe*);

mpkConfigSetWindowl! nitCB sets the MPK Config windows initialization callback to the passed function, of type:

void (*M PK ConfigWindowCB)(MPKWindow*);
Default setting is to invoke mpkWindowCresate().

mpk ConfigSetWindowExitCB sets the MPK Config windows exit callback to the passed function, of type:

void (*M PK ConfigWindowCB)(MPKWindow*);
Default setting is to invoke mpkWindowDestroy().

mpkConfigSetChannelInitCB sets the MPK Config channelsinitialization callback to the passed function, of type:
void (*M PK ConfigChannelCB)(MPK Channel*);

mpkConfigSetChannel ExitCB sets the MPK Config channels exit callback to the passed function, of type:



void (*M PK ConfigChannel CB)(MPK Channel*);
mpk ConfigSetDataFreeCB sets the MPK Config de-all ocation callback to the passed function, of type:

void (*MPK ConfigDataCB)(MPK Config*, void*);
This function gets invoked when the frame data which was passed to mpkConfigFrameBegin() is not used any more.

mpk ConfigSetFrameDataRefCB sets the MPK Config frame data referenciation callback to the passed function, of type:
void (*M PK ConfigFrameDataCB)(MPK Config*, void*);

This function can be used in conjunction with the frame data dereferenciation callback to implement memory handling for
data passed to mpkConfigFrameData(), mpkChannel PassData() or mpkChannel PutData().

mpkConfigSetFrameDataUnrefCB sets the MPK Config frame data dereferenciation callback to the passed function, of
type:

void (*MPK ConfigFrameDataCB)(MPK Config*, void*);

This function can be used in conjunction with the frame data referenciation callback to implement memory handling for data
passed to mpkConfigFrameData(), mpkChannel PassData() or mpkChannel PutData().

mpkConfigSet| dleCB sets the MPK Config idle callback to the passed function, of type:

void (*MPK Configl dleCB)(MPKConfig*);
This function gets invoked by the application during the idle time after all non-threaded windows have been updated, as
shown by the time diagram below:

Application MPKW ndow 1

MPKW ndow 2

npkConf i gFr ameBegi n .
Updat e

. channel s Updat e channel s
npkConf i gFr anmeEnd Updat e channel s Updat e channel s
updat e non-t hreaded w ndows Updat e channel s Updat e channel s
idle call back Updat e channel s Updat e channel s
idle call back Updat e channel s
idle call back . .

npkW ndowSwapBuf f er s npkW ndowSwapBuf f er s

The function mpkConfiglsldie() can be used to determine if windows are still beeing updated.

mpkConfigSetEventCB sets the MPK Config event callback to the passed function, of type:

void (*M PK ConfigEventCB)(MPKConfig*);

This function getsinvoked by the application after all windows have drawn and swapbuffered. The default event callback is

mpkConfigHandleEvents().

mpk ConfigSetCompoundPreAssembleCB setsthe conf i g's compounds pre assemble callback to the passed function, of

type:




void (*M PK CompoundAssembleCB)(MPK Compound*, void*);

The default callback is mpkCompoundPreAssemble().

mpk ConfigSetCompoundPostAssembleCB setsthe conf i g's compounds post assemble callback to the passed function,
of type:

void (* M PK CompoundAssembleCB)(MPK Compound*, void*);

The default callback is mpkCompoundPostAssembl ().

mpkConfigSetCompoundReadOutputCB setsthe conf i g's compounds read output callback to the passed function, of
type:

void (*M PK CompoundReadOutputCB)(MPK Compound*);

The default callback is mpkCompoundReadOutputFrame().

mpkConfigSetCompoundClear CB setsthe conf i g's compounds clear callback to the passed function, of type :
void (*M PK CompoundClear CB)(MPK Compound*, void*);

The default callback is mpkCompoundClear().

mpkConfigGetPipel nitCB returnsthe conf i g's pipes init callback.
mpkConfigGetPipeExitCB returnsthe conf i g's pipes exit callback.

mpkConfigGetWindowl nitCB returnsthe conf i g'swindows init callback. Default setting isto invoke
mpkWindowCresate().

mpkConfigGetWindowExitCB returnsthe conf i g'swindows exit callback. Default setting isto invoke
mpkWindowDestroy().

mpkConfigGetChannell nitCB returnsthe conf i g's channelsinit callback.
mpkConfigGetChannelExitCB returnsthe conf i g's channels exit callback.
mpkConfigGetDataFreeCB returnsthe conf i g's de-allocation callback.
mpkConfigGetFrameDataRefCB returnsthe conf i g's frame data referenciation callback.
mpkConfigGetFrameDataUnr efCB returnsthe conf i g's frame data dereferenciation callback.
mpkConfigGetldleCB returnsthe conf i g'sidle callback.

mpk ConfigGetEventCB returnsthe conf i g's event callback.

mpk ConfigGetCompoundPreAssembleCB returns the conf i g's compounds pre-assembl e callback. Default setting isto
invoke mpkCompoundPreA ssembl g().

mpk ConfigGetCompoundPostAssembleCB returnsthe conf i g's compounds post-assembl e callback. Default setting isto
invoke mpkCompoundPostA ssembl g().

mpkConfigGetCompoundReadOutputCB returnsthe conf i g's compounds read output callback. Default setting is to
invoke mpkCompoundReadOutputFrame().




mpkConfigGetCompoundClear CB returnsthe conf i g's compounds clear callback. Default setting isto invoke
mpkCompoundClear().

Operations

mpkConfigl nit launches the passed MPK Config and spawns the MPKW ndow loop threads. The config'sinitialization
callbacks are invoked in the order described by the pseudo-code below :

for each MPKPipe in the config
i nvoke config's pipes initialization callback
for each MPKW ndow in the pipe
| aunch the wi ndow t hread, which :

i nvoke config's windows initialization callback
for each MPKChannel in the w ndow
i nvoke config's channels initialization callback
end for
enter lifelong | oop

end for
end for

mpkConfiglnit() will block until all MPKW ndow threads have entered their lifelong loop. It then returns the number of
threads launched.

If the argument flag set non is set, then the shell commands will be invoked that have been specified via
mpkConfigSetMonitor(), if any. Note that the config's windows initialization callback is set by default to

mpkWindowCreate().

mpk ConfigExit exit'sthe given conf i g, according to the pseudo-code below:

for each MPKPipe in the config
for each MPKW ndow in the pipe
exit the w ndow thread, which :

for each MPKChannel in the w ndow
i nvoke config's channels exit call back
end for
i nvoke config's wi ndows exit call back
exit w ndow t hread

end for
i nvoke config's pipes exit callback
end for

Note that the config's windows exit callback is set by default to mpkWindowDestroy().




mpkConfigFreeze with anon-zero f r eeze argument causes subsequent mpkConfigFrame() to perform without invoking
any rendering callback, ie. the windows will be "frozen". Otherwise, frames will be rendered as usual.

mpk ConfigFrame drives the passed MPK Config to execute one frame of rendering, which causes all window threads to
invoke their rendering callbacks. It is provided as a convenience function and executes the following code:

npkConfi gFrameBegi n( config, framedata );
npkConfi gFranmeEnd( config );

Thef r amedat a de-alocation should be done via a de-allocation callback function, to be specified prior to
mpkConfiglnit() via mpkConfigSetDataFreeCB().

mpk ConfigFrameBegin triggers the rendering of a new frame. The passed f r anedat a will be propagated to the config's
channels rendering callbacks appropriately to the config's compounds latency.

The function mpkConfigFrameData() can be used after mpkConfigFrameBegin() to send data describing the frame to be
rendered.

The function mpkConfigFrameEnd() is used to synchronize the end of the frame triggered by mpkConfigFrameBegin().

Thef r amedat a de-allocation should be done via a de-allocation callback function, to be specified prior to
mpkConfiglnit() viaMPK ConfigFreeDataCB().

mpkConfigFrameEnd synchronizes the frame started with mpkConfigFrameBegin(). Among other things, this function will
synchronize the swapbuffer of all windowsinvolvedintheconfi g.

mpk ConfigChangeM ode changes the MPK Config's stereo mode to mode, which may involve exiting and restarting the
configuration. If the new mode is the same as the old, then the changeisignored and 0 is returned. Otherwise the return
value of mpkConfiglnit() is returned.

mpk ConfigGetL atency returns the maximum latency of the passed conf i g. This value represents the maximum frame-
delay between the config's compound source- and destination- channels updates. It also characterizes the maximum frame-
delay between a user-input and the corresponding final composited frame. This function should be called on arunning
configuration, that is, after mpkConfiglnit() has been called.

mpkConfiglsldleis supposed to be called from the idle callback. It returns 1 if the application thread is still idle, ie. at least
one window thread is till rendering. Otherwise it returns 0. When not called from the idle callback, the behaviour of this
function is undefined. This function can be used to optimize the usage of the idle callback, asillustrated below:



voi d configldle( MPKConfig *config )

{
whi | e( npkConfiglslidle( config ))
{
/1 do some processing
}
}

Note that no data currently used in the rendering callbacks should be modified in the idle callback.
View Matrix Control

mpkConfigSetViewPosition specifies the position of the viewer.

mpk ConfigSetViewOrientation specifies the orientation of the viewer as specified by the hpr angles, hence "hpr" specify
the Euler angles of the head.

mpkConfigSetViewM atrix specifies the position and orientation of the viewer.
Stereo & Head-Tracking

mpk ConfigSetHeadPosition specifies the position of the viewer in the arbitrary World Coordinates System used to describe
theconfi g.

mpk ConfigSetHeadOrientation specifiesthe hpr angles of the line-of-sight, in degrees. "hpr" stands for head-pitch-roll,
and describes the Euler angles of the head in the World Coordinates System used to describe the conf i g with respect to the
OpenGL convention, ie. the counter-clockwise rotation around the Y axis [head], X axis[pitch] and Z axis[roll] viewed
from the positive side of the axis.

mpkConfigSetHeadM atrix specifies the 4x4 head transformation mat r i x in the arbitrary World Coordinates System used
to describetheconfi g:

head. matri x = TRANSLATE( head. position ) X
ROTATE( head. hpr[0], 'y' ) x
ROTATE( head. hpr[1], 'x' ) x
ROTATE( head. hpr[2], 'z' )

where "hpr" stands for head, pitch, roll.

mpk ConfigSetEyeOffset setsthe of f set from each eyeto the "head" position, ie. half the interoccular distance, to be used
by confi g.

mpk ConfigGetEyeOffset returns the offset from each eye to the head position, ie. half the interoccul ar distance, used by
confi g.

mpk ConfigeyeUpdate forces the current head transformation and eye positions to be recomputed from changes made to the
head position, head orientation, head matrix or eye-offset via the functions above. mpkConfigFrame() invokes




Timing

Events

Culling

mpkConfigeyeUpdate().

mpkConfigTimer Enable with node set to MPK_TI MER_AUTO activates automatic load-balancing. This mode is enabled
by default for DPLEX MPKCompound. If mode isset to MPK_TI MER_FRAME then MPK will measure the duration of
subsequent frames, which can be retrieved via mpkConfigTimerGetTime(). This modeis disabled by default.

mpkConfigTimer Disable disables the timer node for conf i g. Valid valuesfor node are MPK_TI MER_AUTOand
MPK_TI MER_FRAME.

mpkConfigTimer SetTime with argument node set to MPK_TI MER_FRANVE specifies the desired minimal durationin
milliseconds for the subsequent config frames. Default value is 0., ie. no time constraint.

mpkConfigTimer GetTime returns either the actual duration in milliseconds of the last config frame, ie. if node is
MPK_TI MER_FRAME and thismodeis enabled, or, if nrode is MPK_TI MER_AUTQ, it returns MPK recommended minimal
duration for next frame, which will be applied if conf i g involves DPLEX MPKCompound.

mpk ConfigSelectl nput loops over al windows of conf i g, and sets the window's event mask if this window has an input
display and an X window drawable. Note that the window's input display is set via mpkWindowOpenDisplay() or

mpkWindowSetInputDisplay().

mpk ConfigNextEvent returns the next MPKEvent on the event queue. If thereisno MPKEvent queued, this function
blocks until a MPKEvent isreceived.

If t i me isnon-zero, it specifies amaximum interval in millisecondsto wait. If t i me is zero, mpkConfigNextEvent blocks
indefinitely.

The returned MPKEvent isvalid until the next call to mpkConfigNextEvent.
mpk ConfigCheck Event returns O if there are no events pending, 1 otherwise.
mpk ConfigHandleEvents processes pending events on all windows. Note that MPK Config's event callback is set by default

to mpkConfigHandleEvents.

mpk ConfigFrameData is used to describe the current frame between mpkConfigFrameBegin() and mpkConfigFrameEnd().
MPK passesdat a to the cull and draw callbacks, as defined in the givenconfi g.

Latency-correct memory management for dat a can be done via frame data referenciation and dereferenciation callbacks, to
be specified prior to mpkConfiglnit() via MPK ConfigSetFrameDataRef CB() and M PK ConfigSetFrameDataUnrefCB().

An application using the culling infrastructure of MPK would typically be programmed as described in the pseudo-code
below:



int main(...)
{
while ( lexit ) {
/1 updat e database
framedata = newFraneData( db );
npkConf i gFrameBegi n( config, framedata );
npkConfi gFraneDat a( config, datal );
npkConf i gFraneDat a( config, dataN );
npkConf i gFranmeEnd( config );
}
}
voi d cul | Channel ( MPKChannel *c, void *data )
{
whil e( (data = npkChannel NextData( c¢ )) != NULL )
{
if( isVisible( data ))
{
npkChannel PassData( ¢, data )
}
}
}
voi d updat eChannel ( MPKChannel *c, void *data )
{
whil e( (data = npkChannel NextData( ¢ )) != NULL )
{
render( data );
}
}

mpkConfigFrameFlush forces a flush of the input buffer to the config's frame data queue, filled using the function
mpkConfigFrameData(). The size of the buffer can be set using mpkGlobal SetAttributei() for attribute

MPK_CONFIG_FRAME_CACHE_SIZE prior mpkConfigNew().

File Format/Defaults

config{
# config FIEL DS description



name " config-name"
runon processor-id

mode stereo-mode
mono " shell-command"
stereo " shell-command"”

# config PIPES description

pipe { pipe-1 description }
pipe{ pipe-2 description }

# config COMPOUNDS description

compound { compound-1 description }
compound { compound-2 description }

Notes

st er eo- node description accepts only the following File Format identifiers : mono [default] and stereo.

On machines with small hardware counters the timer counter wraps. MPK detects this overflow, but assumes that only one
overflow happened. If the time needed for one frame is very long (around one minute), the timer interface may behave
incorrect on this machines. See the clock_gettime(2) man page for further details.

See also

MPKChannel , MPKConmpound, MPKEvent , MPKPi pe, MPKW ndow




Multipipe SDK 3.2 Reference

Name

MPKEvent - MPKEvent functiona interface.

Header File

#include <mpk/event.h>
Synopsis
Fields Access

void* mpkEventGetData(MPKEvent* event);

Description

The MPKEvent data structure encapsulates an X11 event. It provides convenience functions decoding the datain the
corresponding XEvent. Note that the MPK Event is freed automatically by MPK, so the pointer to one MPK Event should not
be stored within the application.

Function descriptions

Fields Access

mpk EventGetData returns the event specific data. Currently, this function returns a pointer to an MPKEventXData
structure, containing:

t ypedef struct

{
struct { int key, ctrl, shft, state; } keyboard;
struct { int left, mddle, right; } button;
struct { int x, y, dx, dy, xref, yref; } nouse;
XEvent *Xx;

}

MPKEvent XDat a;

keyboard.key contains the KeySym value of the last modified key, as returned by XLookupString(3X11). keyboard.ctrl and
keyboard.shft are either TRUE or FAL SE depending on the state information of the last modified key. keyboard.state
contains either MPK_RELEASE or MPK_PRESS, depending on the key state.



button.left, button.middle and middle.right fields contain either MPK_RELEASE or MPK_PRESS, depending on the mouse-
button state.

mouse.x and mouse.y fields contain the current mouse position, while mouse.xref and mouse.yref contain the last registered
mouse position, and mouse.dx and mouse.dy contain the incremental variation of the mouse position.



Multipipe SDK 3.2 Reference

Name

MPKFr ame - MPKFrame functional interface.

Header File

#include <mpk/frame.h>
Synopsis
Creating and Destroying

MPKFrame* mpkFrameNew(void );
void mpkFrameDelete(MPKFrame* frame);

Fields Access

int mpkFrameNImages(MPKFrame* frame, int type);
MPKImage* mpkFrameGetl mage(MPKFrame* frame, int type, inti);
void mpkFrameAddl mage(MPKFrame* frame, int type, MPKImage* image);
int mpkFrameRemovel mage(M PKFrame* frame, int type, MPKImage* image);
void mpk FrameSetFor mat(MPKFrame* frame, int format);
int mpk FrameGetFor mat(MPKFrame* frame);
void mpkFrameSetRegion(MPKFrame* frame, float region[4]);
void mpkFrameGetRegion(MPKFrame* frame, float region[4]);
Operations

void mpkFrameSetUser Data(MPKFrame* frame, void* data);
void* mpkFrameGetUser Data(MPKFrame* frame);

Description

The MPKFrame data structure primarily describes aframein an MPK application. It is a container for MPKImage images.
See mpkChannel Drawlmage() for a detailed explanation on how to use MPKFrame and M PKImage structures.

Function descriptions

Creating and Destroying
mpkFrameNew creates and returns a handle to an MPKFrame.

mpkFrameDelete deletes the passed M PKFrame.



Fields Access

mpk FrameNI mages returns the number of MPKImages for the specified t ype. Accepted valuesfor t ype are
MPK_COLOR_BIT, MPK_DEPTH_BIT and MPK_STENCIL_BIT.

mpkFrameGetl mage returnsthei th MPKImage of t ype. Accepted valuesfor t ype are MPK_COLOR_BIT,
MPK_DEPTH_BIT and MPK_STENCIL_BIT.

mpkFrameAddimage add i nage of t ype to this MPKFrame. Accepted valuesfort ype are MPK_COLOR _BIT,
MPK_DEPTH_BIT and MPK_STENCIL_BIT.

mpkFrameRemovel mage removesi nmage of the specified t ype from this MPKFrame. Accepted valuesfor t ype are
MPK_COLOR_BIT, MPK_DEPTH_BIT and MPK_STENCIL_BIT.

mpkFrameSetFor mat set the frame format. f or mat is abitwise combination of MPK_COLOR_BIT, MPK_DEPTH_BIT
and MPK_STENCIL_BIT.

mpkFrameGetFor mat returns the frame format. The returned value is a bitwise combination of MPK_COLOR_BIT,
MPK_DEPTH_BIT and MPK_STENCIL_BIT.

mpkFrameSetRegion set ther egi on of theframe. Ther egi on describes the 2D fractional viewport with respect to the
channel viewport.

mpkFrameGetRegion returnsther egi on of the frame. Ther egi on describes the 2D fractional viewport with respect to
the channel viewport.
Operations

mpk FrameSetUser Data enabl es the application to specify passthrough data to be transported within the f r ane structure.
Transport is done by reference and not by copy.

mpkFrameGetUser Data enables the application to retrieve the passthrough data specified by mpkFrameSetUserData().




Multipipe SDK 3.2 Reference

Name

MPKA obal - MPKGIlobal functional interface.

Header File
#include <mpk/global .h>
Synopsis

void mpkInit(void);

void mpkEXxit(void );

void mpkGlobal Output(int tab);
const char* mpkGetString(int name);

Execution Mode

void mpkGlobal SetExecutionM ode(int mode);
int mpkGlobal GetExecutionM ode(void );

Arena Attributes

void mpkGlobal SetArenaAttributei(int aattr, int val);
int mpkGlobalGetArenaAttributei(int aattr);
void mpkGlobal SetArenaPath(const char* path);

const char* mpkGlobalGetArenaPath(void );

Global Attributes

void mpkGlobal SetAttributei(int attr, int val);
int mpkGlobalGetAttributei(int attr);

void mpkGlobal SetAttributef(int attr, float val);
float mpkGlobal GetAttributef(int attr);

Pipe Attributes

void mpkGlobal SetPipeAttributei(int pattr, int val);
int mpkGlobalGetPipeAttributei(int pattr);

Window Attributes

void mpkGlobal SetWindowAttributei (int wattr, int val);




int mpkGlobal GetWindowAttributei(int wattr);

Channel Attributes

void mpkGlobal SetChannelAttributei(int cattr, int val);
int mpkGlobalGetChannelAttributei(int cattr);

void mpkGlobal SetChannel Attributef(int cattr, float val);
float mpkGlobalGetChannel Attributef(int cattr);

Description

The MPK Global data structure specifies OpenGL Multipipe SDK default attribute values. Execution Mode and MPKArena
attributes are not accessible via the File Format interface.

Function descriptions

mpk]I nit initializes internal OpenGL Multipipe SDK data structures and must be the first OpenGL Multipipe SDK call inan
application except for the following:

mpkGetString

mpkGlobal SetExecutionM ode
mpkGlobal SetArenaAttributei
mpkGlobal SetArenaPath

o o o o

mpKEXit exits OpenGL Multipipe SDK.

mpk GlobalOutput outputs the MPKGlobal attributes which have been set, either by default or by the application. t ab
specifies the number of tabulations to be applied for the left margin.

mpkGetString returns a pointer to a static string describing some aspect of the current OpenGL Multipipe SDK library.
name can be one of the following:

o MPK_VERSION
o MPK_VENDOR
Execution Mode

mpkGlobal SetExecutionM ode sets the execution mode of an OpenGL Multipipe SDK application to either
MPK_EXECUTION_PTHREAD, MPK_EXECUTION_SPROC, MPK_EXECUTION_FORK or
MPK_EXECUTION_PERFORMER.

mpkGlobal GetExecutionM ode returns the application's execution mode.
Arena Attributes

The following functions will not have any effect unless the execution modeis set to MPK_EXECUTION_SPROC,
MPK_EXECUTION_FORK or MPK_EXECUTION_PERFORMER in which case mpkInit() creates an internal shared
arena matching the specified attributes.

mpk Global SetArenaAttributei setsthe value of the passed MPKArena attribute. Default values are set for
MPK_AATTR_SIZE (2728) and MPK_AATTR_USERS (100).

mpkGlobalGetArenaAttributel returns the value of the specified MPK Arena attribute, or MPK_UNDEFINED if thisvalue
has not been set.



mpk Global SetArenaPath specifies the path to a directory where the application has read-write permission for mpklinit() to
create the MPK Arena. Default path is"/usr/tmp".

mpkGlobalGetArenaPath returns the path to the arena.
Global Attributes

mpkGlobal SetAttributel sets the specified attribute. The following symbols are accepted for attr:

MPK_TIMER_SIGNAL [int] Specifiesthe signal which is used as the notification mechanism by atimer
when firing. The default value is SIGALRM. Alter thisvalue if you aready
make use of the particular signal in your application.

MPK_XINERAMA [bool] Setting this variable to 0 enables MPK to perform faster window creation,
in case no "Xinerama-aware" windows are used. Note that setting this variable
to O while using "Xinerama_aware" windows might cause unpredictible results.
The default valueis 1.

MPK_CHANNEL_AUTO_ACTIVATE [bool] Enables or disables the channel auto activation feature. If enabled, MPK
automatically creates a compound for each channel not referenced by an existing
compound during mpkConfiglnit(). Therefore, unused channels are

automatically actived. The default valueis 1 (enabled).

MPK_DEFAULT_RUNON_POLICY [bool] Setsthe default thread runon policy which applies to windows which
have an unspecified runon value. Accepted values are MPK_RUNON_FREE
and MPK_RUNON_AUTO. The default valueis MPK_RUNON_FREE.

MPK_CONFIG_FRAME_CACHE_SIZE [int] Specifiesthe cache size for the config frame data queue used for culling.
This attribute influences the granularity and performance of the data processing
for data passed using mpkConfigFrameData(). The default valueis 100.

MPK_CHANNEL_PASS CACHE_SIZE [int] Specifiesthe cache size for the frame data queues used for culling. This
attribute influences the granularity and performance of the data processing for
data passed using mpkChannel PassData(). The default valueis 50.

MPK_CHANNEL PUT_CACHE_SIZE [int] Specifiesthe cache size for the culling data queues. This attribute
influences the granularity and performance of the data processing for data
passed using mpkChannel PutData(). The default valueis 10.

mpkGlobal GetAttributei returns the value of the specified attribute, or MPK_UNDEFINED if this value has not been set.

mpk Global SetAttributef setsthe specified attribute. The following symbols are accepted for attr:

MPK_DEFAULT_EYE_OFFSET Specifies the default value of the eye offset used by MPK Channel frustum
computations. The default value is 0.035

mpkGlobal GetAttributef returns the value of the specified attribute.
Pipe Attributes

mpkGlobal SetPipeAttributei setsthe default values for the specified MPKPipe attribute. The following symbols are
accepted for pattr:



MPK_PATTR_MONO_WIDTH [int] Specifies the MPKPipe width in mono display mode.

MPK_PATTR_MONO_HEIGHT [int] Specifiesthe MPKPipe height in mono display mode.

MPK_PATTR_STEREO _TYPE [int] Specifiesthe MPKPipe stereo type. Accepted values are
MPK_STEREO_USER, MPK_STEREO_QUAD, MPK_STEREO_RECT,
MPK_STEREO_TOP, MPK_STEREO_BOT.

MPK_PATTR_STEREO_WIDTH [int] Specifiesthe MPKPipe width in stereo display mode.

MPK_PATTR_STEREO HEIGHT [int] Specifiesthe MPKPipe height in stereo display mode.

MPK_PATTR_STEREO_OFFSET [int] Specifies the MPKPipe stereo offset for MPK_STEREO_TOP and
MPK_STEREO_BOT stereo modes.

mpkGlobal GetPipeAttribute returns the value of the specified Pipe attribute, or MPK_UNDEFINED if this value has not

been set.
Window Attributes

mpkGlobal SetWindowAttributel setsthe default values for the specified MPKWindow attribute. The following symbols

are accepted for wattr:

MPK_WATTR_HINTS VISUAL

MPK_WATTR_HINTS DRAWABLE

MPK_WATTR_HINTS CAVEAT

MPK_WATTR_HINTS X_RENDERABLE

MPK_WATTR_HINTS DIRECT

MPK_WATTR_HINTS DECORATION

MPK_WATTR_HINTS MOVE

[enum] Specifies the MPKWindow visual type. Accepted values are
MPK_GLX_TRUE_COLOR, MPK_GLX_PSEUDO_COLOR,
MPK_GLX_DIRECT_COLOR, MPK_GLX_STATIC_COLOR,
MPK_GLX_GRAYSCALE, MPK_GLX_STATIC_GRAY

[enum] Specifies the MPKWindow drawable type. Accepted values are
MPK_GLX_WINDOW, MPK_GLX_PBUFFER,
MPK_GLX_PIXMAP

[enum] Specifies the caveats associated with the MPKWindow
framebuffer configuration. Accepted valuesare MPK_GLX_SLOW,
MPK_GLX_NOCAVEAT, MPK_GLX_NON_CONFORMANT

[bool] Specifies whether only frame-buffer configuration that have
associated X visuals (and can be used to render to Windows and/or GLX
pixmaps) should be considered.

[bool] Specifies whether the MPKWindow GL X Context should be
direct.

[bool] Specifies whether the Window should have MOTIF decorations.

[bool] Specifies whether the window can be moved via mwm/4Dwm, or
not.



MPK_WATTR_HINTS_RESIZE

MPK_WATTR_HINTS ASPECT

MPK_WATTR_HINTS MINMAX

[bool] Specifies whether the window can be resized or not.

[bool] Specifies whether a fixed window aspect ratio is enforced.

[bool] Specifies whether the window can be minimized/maximized via
mwm/4Dwm.

MPK_WATTR_HINTS OVERRIDEREDIRECT [bool] Specifies whether the window has the override_redirect attribute

MPK_WATTR_HINTS RGBA

MPK_WATTR_HINTS_DOUBLEBUFFER

MPK_WATTR_HINTS STEREO

MPK_WATTR_HINTS TRANSPARENT

MPK_WATTR_HINTS LARGEST

MPK_WATTR_HINTS_PRESERVED

MPK_WATTR_HINTS THREAD

MPK_WATTR_HINTS_XINERAMA

MPK_WATTR_PLANES LEVEL

MPK_WATTR_PLANES AUX

Set at creation time,

[bool] Specifies whether MPKWindow visuals should support RGBA
rendering mode. The default valueis 1. (true).

[bool] Specifies whether the MPKWindow frame buffer configuration
should be double-buffered. Note that setting this attribute on a created
MPKWindow will affect the behaviour of mpkWindowSwapBuffers.
The default valueis 1 (true).

[bool] Specifies whether the MPKWindow frame buffer configuration
should support quad-buffer stereo.

[bool] Specifies whether the MPKWindow frame buffer configuration
should be transparent.

[bool] Specifies whether the largest available pbuffer should be
obtained, if the all ocation requested by the window size would have
failed. The width and height of the allocated pixel buffer will never
exceed the specified window width or height, respectively. This attribute
will be ignored by MPKWindows for which the DRAWABLE hint is
not set to MPK_GLX_PBUFFER.

[bool] Specifies whether the contents of the pixel buffer should be
preserved when a resource conflict occurs. This attribute will be ignored
by MPKWindows for which the DRAWABLE hint is not set to
MPK_GLX_PBUFFER.

[bool] Specifies whether the MPKWindow should be made a separate
thread from the application.

[bool] Specifies whether the MPKWindow should use Xinerama(1) or
be " Xinerama-aware"(0).

[int] Specifiesthe MPKWindow buffer level. The default valueis 0.

[int] Specifies the number of auxiliary buffers.



MPK_WATTR_PLANES DEPTH

MPK_WATTR_PLANES STENCIL

MPK_WATTR_PLANES SAMPLES

MPK_WATTR_PLANES_COLOR

MPK_WATTR_PLANES RED

MPK_WATTR_PLANES GREEN

MPK_WATTR_PLANES BLUE

MPK_WATTR_PLANES ALPHA

MPK_WATTR_PLANES ACCUM_RED

MPK_WATTR_PLANES ACCUM_GREEN

MPK_WATTR_PLANES ACCUM_BLUE

MPK_WATTR_PLANES ACCUM_ALPHA

MPK_WATTR_TRANSPARENT_RED

[int] Specifies the minimum size of the depth buffer. The default value
isl

[int] Specifies the minimum size of the stencil buffer.

[int] Specifies the minimum number of samples required in the
multisample buffer.

[int] Specifies the minimum color index buffer size. This attribute is
ignored if the RGBA hint of the MPKWindow is set to 1.

[int] Specifies the minimum number of red bitplanes. This attribute is
ignored if the RGBA hint of the MPKWindow is not set. The default
vaueis 1.

[int] Specifiesthe minimum number of green bitplanes. This attributeis
ignored if the RGBA hint of the MPKWindow is not set. The default
valueis1.

[int] Specifies the minimum number of blue bitplanes. This attribute is
ignored if the RGBA hint of the MPKWindow is not set. The default
valueis1.

[int] Specifies the minimum number of alpha bitplanes. This attributeis
ignored if the RGBA hint of the MPKWindow is not set. The default
valueisO.

[int] Specifiesthe minimum number of accumulation red bitplanes. This
atribute isignored if the RGBA hint of the MPKWindow is not set.

[int] Specifies the minimum number of accumulation green bitplanes.
This attribute isignored if the RGBA hint of the MPKWindow is not
Set.

[int] Specifies the minimum number of accumulation blue bitplanes.
This attribute isignored if the RGBA hint of the MPKWindow is not
Set.

[int] Specifies the minimum number of accumulation a pha bitplanes.
This attribute isignored if the RGBA hint of the MPKWindow is not
Set.

[int] Specifies the red component of the MPKWindow transparent color.
This attribute isignored if the RGBA hint of the MPKWindow is not
set, or if the TRANSPARENT hint of the MPKWindow is not set.



MPK_WATTR_TRANSPARENT_GREEN

MPK_WATTR_TRANSPARENT_BLUE

MPK_WATTR_TRANSPARENT_ALPHA

MPK_WATTR_TRANSPARENT_INDEX

[int] Specifies the green component of the MPKWindow transparent
color. Thisattribute isignored if the RGBA hint of the MPKWindow is
not set, or if the TRANSPARENT hint of the MPKWindow is not set.

[int] Specifies the blue component of the MPKWindow transparent
color. This attribute isignored if the RGBA hint of the MPKWindow is
not set, or if the TRANSPARENT hint of the MPKWindow is not set.

[int] Specifies the alpha component of the MPKWindow transparent
color. This attribute isignored if the RGBA hint of the MPKWindow is
not set, or if the TRANSPARENT hint of the M PKWindow is not set.

[int] Specifies the MPKWindow transparent index. This attributeis
ignored if the RGBA hint of the MPKWindow is set, or if the
TRANSPARENT hint of the MPKWindow is not set.

More information about GL X visual attributes specifications can be found in the giX ChooseFBConfig(3G) and

gIXChooseVisual (3G) man pages.

mpkGlobalGetWindowAttributel returns the value of the specified MPKWindow attribute, or MPK_UNDEFINED if this

value has not been set.
Channel Attributes

mpk Global SetChannel Attributel sets the default values for the specified MPK Channel attribute. Note that not all format,
type combinations are valid. Please refer to the glReadPixels man page for detailed information about accepted
combinations. The following symbols are accepted for cattr:

MPK_CATTR_READ_COLOR_FORMAT

MPK_CATTR_READ_COLOR_TYPE

MPK_CATTR_READ DEPTH_FORMAT

[enum] Specifies the default MPK Frame format used by the MPK Channel
to read color pixel data. Accepted values are GL_RGBA, GL_RGB,
GL_BGRA, GL_BGR, GL_ABGR_EXT, GL_COLOR_INDEX,
GL_RED, GL_GREEN, GL_BLUE, GL_ALPHA, GL_LUMINANCE,
GL_LUMINANCE_ALPHA

[enum] Specifies the default MPK Frame type used by the MPK Channel to
read color pixel data. Accepted valuesare GL_UNSIGNED_BYTE,
GL_BYTE, GL_UNSIGNED_SHORT, GL_SHORT,
GL_UNSIGNED INT,GL_INT,GL_FLOAT,GL _BITMAP,
GL_UNSIGNED BYTE_3 3 2,GL_UNSIGNED BYTE_2 3 3 REV,
GL_UNSIGNED_SHORT_5 6 5,

GL_UNSIGNED_SHORT_5 6 5 REV,
GL_UNSIGNED_SHORT 4 4 4 4,

GL_UNSIGNED_INT_10 10 10 2,
GL_UNSIGNED_INT_2 10 10 10 REV

[enum] Specifies the default MPK Frame format used by the MPK Channel
to read depth pixel data. Accepted values are
GL_DEPTH_COMPONENT, GL_DEPTH_COMPONENT?24_SGI X



MPK_CATTR_READ_DEPTH_TYPE

[enum] Specifies the default MPK Frame type used by the MPK Channel to

read depth pixel data. Accepted valuesare GL_UNSIGNED BYTE,
GL_BYTE, GL_UNSIGNED_SHORT, GL_SHORT,
GL_UNSIGNED_INT, GL_INT, GL_FLOAT

MPK_CATTR_READ_STENCIL_FORMAT [enum] Specifies the default MPKFrame format used by the MPK Channel
to read stencil pixel data. Accepted valuesare GL_STENCIL_INDEX

MPK_CATTR_READ_STENCIL_TYPE

[enum] Specifies the default MPK Frame type used by the MPK Channel to

read stencil pixel data. Accepted valuesare GL_UNSIGNED BYTE,
GL_BYTE, GL_UNSIGNED_SHORT, GL_SHORT,
GL_UNSIGNED_INT, GL_INT, GL_FLOAT, GL_BITMAP

mpkGlobalGetChannel Attributei returns the value of the specified MPK Channel attribute, or MPK_UNDEFINED if this

value has not been set.

mpkGlobal SetChannel Attributef currently only sets the default near and far distances of the MPK Channel. These values
are preempted by mpkChannel SetNearFar().

mpkGlobalGetChannelAttributef returns the value of the specified MPK Channel attribute.

File Format/Defaults

global {

MPK_DEFAULT_EYE_OFFSET
MPK_XINERAMA
MPK_CATTR_NEAR
MPK_CATTR_FAR

MPK_PATTR_STEREO_HEIGHT
MPK_PATTR_STEREO_OFFSET

MPK_WATTR_HINTS THREAD

MPK_WATTR_HINTS RGBA

MPK_WATTR_HINTS DOUBLEBUFFER

MPK_WATTR_PLANES LEVEL
MPK_WATTR_PLANES DEPTH
MPK_WATTR_PLANES_RED
MPK_WATTR_PLANES GREEN
MPK_WATTR_PLANES BLUE
MPK_WATTR_PLANES ALPHA

0.035

0.01
100.

492
532

O R P P P O PR R



Notes
MPK_WATTR_HI NTS_ DRAWABL E description accepts only the following File Format identifiers : none, window [default],
pbuffer and pixmap.

MPK_WATTR _HI NTS_CAVEAT description accepts only the following File Format identifiers : none [default], slow and
non-conformant.

MPK_WATTR _HI NTS_VI SUAL description accepts only the following File Format identifiers : true-color [default],
pseudo-color, direct-color, static-color, static-gray or grayscale.
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Name

MPKI mage - MPKImage functional interface.

Header File

#include <mpk/image.h>
Synopsis
Creating and Destroying

MPKImage* mpklmageNew(void);
void mpk| mageDelete(MPKImage* image);

Fields Access

int  mpklmageSetPixel(MPKImage* image, int format, int type);
void mpklmageGetPixel(MPKImage* image, int* format, int* type);
int  mpklmageGetPixel Size(MPKImage* image);

void mpklmageSetSize(MPKImage* image, int size[2]);

void mpklmageGetSize(MPKImage* image, int size[ 2]);

void mpklmageSetOffset(MPKImage* image, int offset[ 2]);

void mpklmageGetOffset(MPKImage* image, int offset[2]);

void mpklmageSetBuffer (MPKImage* image, void* buffer, size t size);
void* mpkl mageGetBuffer (MPKImage* image, size_t* size);

void mpklmageSetUser Data(MPKImage* image, void* data);
void* mpklmageGetUser Data(MPKImage* image);

Description

The MPKImage data structure primarily describes raw pixel data. See mpkChannel Drawlmage() for a detailed explanation
on how to use MPK Frame and MPKImage structures.

Function descriptions

Creating and Destroying
mpkImageNew creates and returns a handle to an MPKImage.

mpklmageDelete deletes the passed MPKImage.
Fields Access

mpklmageSetPixel set thef or mat andt ype of thei mage.



f or mat specifiesthe format of the pixel data. The following symbolic values are accepted: GL_RGBA, GL_ABGR_EXT,
GL_RGB, GL_LUMINANCE_ALPHA, GL_RED, GL_GREEN, GL_BLUE, GL_ALPHA, GL_LUMINANCE,
GL_COLOR_INDEX, GL_STENCIL_INDEX, GL_DEPTH_COMPONENT, GL_DEPTH_COMPONENT24_SGIX.

t ype specifiesthe data type of the pixel data. Must be one of GL_UNSIGNED BYTE 3 3 2 EXT,

GL_UNSIGNED_SHORT, GL_SHORT, GL_UNSIGNED_INT, GL_INT, GL_FLOAT.
All other symbolic format or type value not listed above are not alowed by MPK.

mpk|mageGetPixd returnsthef or mat andt ype of thei mage. See mpklmageSetPixel() for alist of symbolic values
returned by this function.

mpkl mageGetPixel Size returns the size of one pixel datain byte. If the current format and/or type of thisimageis not
supported by MPK, this function returns O.

mpklmageSetSize set the si ze of thei mage. If thenew si ze isbigger than the initial one, anew array is not reallocated
for the pixels.

mpklmageGetSize returnsthe si ze of the image.

mpklmageSetOffset set the of f set in pixels of thei mage, with respect to the position defined by the frame region,
specified using mpkFrameSetRegion().

mpk| mageGetOffset returnsthe of f set in pixels of thei nage with respect to the position defined by the frame region,
specified using mpkFrameSetRegion().

mpklmageSetBuffer set thebuf f er of thei nage. The buf f er must be allocated before and has asize of si ze bytes.

mpklmageGetBuffer returns a pointer to the pixel data of thei nage. The pixelsformat and type can be retrieve with
mpklmageGetPixel(). The function also returns the current allocated si ze of the buffer.

mpk| mageSetUser Data enables the application to specify passthrough data to be transported within thei mage structure.
Transport is done by reference and not by copy.

mpk| mageGetUser Data enables the application to retrieve the passthrough data specified by mpklmageSetUserData().
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Name

MPKI nt r o - Overview of OpenGL Multipipe SDK

Header File

#include <mpk/mpk.h>

Description

Welcome to the OpenGL Multipipe Software Development Kit !

More and more creative, technical and business professionals are using multipipe environments like the SGI Reality Center
to gain insight into their data. These environments typically use multiple graphics pipes drawing into multiple displays,
creating a challenge for the application developer aswell asfor the usersto efficiently manage their available graphics
resources.

To help application devel opers and center operators solve these issues, SGI has developped OpenGL Multipipe SDK
(MPK), aprogramming interface that |eaves view-specific information to be specified outside of the application, at run-time
(viaasimple ASCII configuration file). MPK thus enables the application to take advantage of the scalability provided by
additional pipes and other scalable graphics hardware, as well as to support immersive environments.

MPK provides your application with the following specific features :

o Run-time Configurability

o Run-time Scalability

o Integrated support for Scalable Graphics Hardware

o Integrated support for Stereo and Immersive environments

The ease of configuring your application to accomodate multiple hadware pipes, head-tracking devices and different display
areas makes MPK ideal for use with immersive environments, where portability is a premium issue. MPK product
components are :

Application Programming Interface

MPK programming model enables programmers to adapt their OpenGL graphics application to support multipipe
environments.

MPK essentially provides a C functional interface to the MPKConf i g data structure, which describes the rendering
resources of the application as a hierarchy of hardware graphics pipes (MPKPi pe), GLX software rendering threads

(MPKW ndow) and OpenGL framebuffer rendering areas (MPKChannel ), together with the parallel decomposition schemes
to be applied on these resources (MPKConpound).

Examples are installed under the/ usr / shar e/ Mul ti pi pe/ sr c directory.

Configuration File Interface

MPK smple ASCII File Format interface is designed for Reality Center operators to configure MPK applicationsto run in



their environment, by specifying how the framebuffer resources are mapped onto the physical projection areas, together with
the parallel decomposition schemes to be applied by the application.

See also

MPKChannel , MPKConmpound, MPKConf i g, MPKPi pe, MPKW ndow
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Name

MPKPi pe - MPKPipe functional interface.

Header File

#include <mpk/pipe.h>
Synopsis
Creating and Destroying

MPKPipe* mpkPipeNew(void);
void mpk PipeDelete(MPKPipe* pipe);

Fields Access

void mpkPipeSetName(MPKPipe* pipe, const char* name);

const char* mpkPipeGetName(MPKPipe* pipe);

void mpkPipeSetDisplayName(MPKPipe* pipe, const char* name);
const char* mpkPipeGetDisplayName(MPKPipe* pipe);

void mpkPipeSetUser Data(MPKPipe* pipe, void* userData);
void* mpkPipeGetUser Data(MPKPipe* pipe);

int mpkPipeNWindows(MPKPipe* pipe);

MPKWindow* mpkPipeGetWindow(MPKPipe* pipe, inti);

void mpkPipeAddWindow(MPKPipe* pipe, MPKWindow* w);

int mpkPipeRemoveWindow(MPKPipe* pipe, MPKWindow* w);

MPKConfig®* mpkPipeGetConfig(MPKPipe* pipe);

MPKWindow* mpkPipeFindWindow(MPKPipe* pipe, const char* name);
MPKChannel* mpkPipeFindChannel(MPKPipe* pipe, const char* name);
MPK Pipe* mpkPipeGetProxy(MPKPipe* p);

Operations

int  mpkPipel nit(MPKPipe* pipe, int setmon);

void mpkPipeExit(MPKPipe* pipe);

void mpkPipeFreeze(MPKPipe* pipe, int freeze);

void mpkPipeApplyM onitor (MPKPipe* pipe);

void mpkPipeSelectl nput(MPKPipe* pipe, long event_mask);

Attributes



void mpkPipeSetAttribute(MPKPipe* pipe, int attr, int value);
void mpkPipeUnsetAttribute(MPKPipe* pipe, int attr);

void mpkPipeResetAttribute(MPKPipe* pipe, int attr);

int mpkPipeTestAttribute(MPKPipe* pipe, int attr);

int mpkPipeGetAttribute(MPKPipe* pipe, int attr, int* value);

Description

The MPKPipe data structure primarily describes the rendering resources within an MPKConf i g that are assigned to a given

hardware rendering pipe. The pipeitself is characterized by the name of its corresponding X 11 display, as well asthe
expected mono and ster eo characteristics (full-screen vs quad-buffer, etc.) to be applied by its rendering threads
(MPKW ndow).

Note that the display sizes corresponding to the various stereo modes can be specified viathe MPKG obal attributes,
otherwise the values returned by DisplayWidth(3X11) and DisplayHeight(3X11) will be used.

Function descriptions

Creating and Destroying
mpkPipeNew creates and returns a handle to an MPKPipe.

mpkPipeDelete deletes the passed MPKPipe.
Fields Access

mpkPipeSetName sets the name of the passed MPKPipe to nane. Thisis done by copy and not by reference.
mpk PipeGetName returns the name of the passed MPKPipe.

mpkPipeSetDisplayName sets the display name of the passed MPKPipe to nane. Thisis done by copy and not by
reference.

mpk PipeGetDisplayName returns the display hame of the passed MPKPipe.

mpk PipeSetUser Data enables the application to specify passthrough data to be transported within the pi pe structure.
Transport is done by reference and not by copy.

mpk PipeGetUser Data enables the application to retrieve the passthrough data specified by mpkPipeSetUserData().

mpkPipeNWindows returns the number of MPKW ndow in passed pi pe.

mpkPipeGetWindow returnsthei th MPKW ndowin passed pi pe.

mpkPipeAddWindow appends MPKW ndowwto list of windows for passed pi pe.

mpk PipeRemoveWindow searches for win list of MPKW ndow for passed pi pe and removesit from the list if it isfound.
mpk PipeGetConfig returns the parent MPKConf i g of passed pi pe.

mpkPipeFindWindow searches for MPKW ndow with specified nare in the passed MPKPipe and returns the match if
found or NULL otherwise.

mpkPipeFindChannel searches for MPKChannel with specified name in the passed M PKPipe and returns the match if



found or NULL otherwise.

mpk PipeGetProxy returns the MPK Pipe's Xinerama meta pipe, or NULL if this pipe in not a Xinerama base pipe.
Operations

mpkPipel nit launches the passed MPK Pipe and spawns the MPKW ndow threads. The MPK Config initialization callbacks
are invoked in the order described by the pseudo-code below :

i nvoke the config's pipes initialization callback

for each MPKW ndow i n the pipe
| aunch the wi ndow thread, which :

| invoke the config's windows initialization callbacks

| for each MPKChannel in the w ndow

| i nvoke the config's channels initialization call back
| end for

| enter lifelong | oop

end for

mpkPipelnit does wait for all MPKW ndow threads having entered their lifelong loop. It returns the number of threads
launched.

If the argument flag set non is set, then the shell commands will be invoked that have been specified via
mpkConfigSetMonitor(), if any. Note that the config's MPKWindow initialization callback is set by default to
mpkWindowCresate().

mpk PipeExit exits the passed MPK Pipe and all the MPKW ndow threads. The MPK Config exit callbacks are invoked in the
order described by the pseudo-code below :

for each MPKW ndow i n the pipe
exit the window t hread, which :

| for each MPKChannel in the w ndow

| i nvoke the config's channels exit call back
| end for

| invoke the config's windows exit call back

| exit thread

end for

i nvoke the config's pipes exit callback

Note that the config's windows exit callback is set by default to mpkWindowDestroy().




mpk PipeFreeze with anon-zero f r eeze argument causes subsequent mpkConfigFrame() to perform without invoking any
rendering callback for the window threads pertaining to the pipe, ie. the windows will be "frozen". Otherwise, frames will be
rendered as usual.

mpkPipeApplyMonitor executes the pi pe's config monitor shell command, after having set the current X Display to
pi pe'sdisplay name. The previous display is restored before the function returns.

mpkPipeSelectl nput loops over all windows of pi pe, and sets the window's event mask if this window has an input
display and an X window drawable. Note that the window's input display is set via mpkWindowOpenDisplay() or

mpkWindowSetInputDisplay().
Attributes

See the MPKA obal man page for adescription of all MPKPipe attributes and their default or possible values.

mpkPipeSetAttribute sets the value of the MPKPipe attribute specified by at t r toval ue.

mpkPipeUnsetAttribute unsets the attribute specified by at t r or, if at t r isMPK_PATTR_ALL, unsets all attributes for
the passed MPKPipe.

mpkPipeResetAttribute resets the attribute specified by at t r toits corresponding default value or, if at t r is
MPK_PATTR_ALL, it resets all attributes for the passed MPKPipe to their default value.

mpkPipeTestAttribute returns 1 if the attribute specified by at t r is set for the passed MPKPipe, 0 otherwise.

mpkPipeGetAttribute reads the current value of the attribute specified by at t r and returns 1 if the attribute is set for the
passed MPKPipe, 0 otherwise.

File Format/Defaults

pipe{
# pipe FIEL DS description

name " pipe-name’
display " display-name"

attributes { attributes description }
# pipe WINDOWS description

window { window-1 description }
window { window-2 description }

}

1. MPKPipe-attributes File Format specification :

attributes {
mono { pipe-attribute mono description }



stereo { pipe-attribute stereo description }

}
2. MPKPipe-attribute-mono File Format specification :
mono {
width w
height h
}
3. MPKPipe-attribute-stereo File Format specification :
stereo{
type stereo-type
width w
height h
offset o
}
Notes

w, h and 0 must be integer.

st er eo- t ype description accepts only the following File Format identifiers : none [default] quad, rect, top, bottom and
user. If no stereo-typeis specified, quad is used.

See also

MPKChannel , MPKConf i g, MPKA obal , MPKW ndow
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Name

MPKW ndow - MPKWindow functional interface.

Header File

#include <mpk/window.h>

Synopsis

Creating and Destroying

MPKWindow* mpkWindowNew(void );

void

Fields Access

void

const char*
void

int

void

void

int

MPK Channel*
void

int

MPK Pipe*
MPK Config*
MPK Channel*

mpkWindowDel ete(M PKWindow* window);

mpkWindowSetName(MPKWindow* window, const char* name);
mpkWindowGetName(M PKWindow* window);
mpkWindowSetRunon(MPKWindow* window, int cpu);
mpkWindowGetRunon(MPKWindow* window);
mpkWindowSetViewpor t(MPKWindow* window, float vp[4]);
mpkWindowGetViewport(MPKWindow* window, float vp[4]);
mpkWindowNChannel s(MPKWindow* window);
mpkWindowGetChannel (MPKWindow* window, int i);

mpkWindowAddChannel (MPKWindow* window, MPK Channel* c);

mpkWindowRemoveChannel (MPKWindow* window, MPK Channel* c);

mpkWindowGetPipe(MPKWindow* window);

mpkWindowGetConfig(MPKWindow* window);

mpkWindowFindChannel (MPKWindow* window, const char* name);

MPKWindow* mpkWindowGetProxy(MPKWindow* wj;

Attributes

void mpkWindowSetAttribute(MPKWindow* window, int attr, int value);

void mpkWindowUnsetAttribute(MPKWindow* window, int attr);

void mpkWindowResetAttribute(M PKWindow* window, int attr);

int mpkWindowTestAttribute(MPKWindow* window, int attr);

int mpkWindowGetAttribute(M PKWindow* window, int attr, int* value);

Callbacks



void mpkWindowSetEventCB(MPKWindow* window, int which, MPKWindowEventCB cb);
void mpkWindowSetDrawCB(MPKWindow* window, int which, MPKWindowDrawCB cb);
void mpkWindowSetCull CB(MPKWindow* window, int which, MPKWindowCulICB cb);

MPKWindowEventCB mpkWindowGetEventCB(const MPKWindow* window, int which);
MPKWindowDrawCB mpkWindowGetDrawCB(const MPKWindow* window, int which);
MPKWindowCullCB mpkWindowGetCullCB(const MPKWindow* window, int which);

Operations

int  mpkWindowl nit(MPKWindow* window);

void mpkWindowExit(MPKWindow* window);

void mpkWindowFreeze(MPKWindow* window, int freeze);

void mpkWindowResize(MPKWindow* window);

void mpkWindowApplyViewport(MPKWindow* window);

void mpkWindowUpdatePixelViewpor t(MPKWindow* window);

void mpkWindowSetPixelViewport(MPKWindow* window, int pvp[4]);
void mpkWindowGetPixel Viewport(MPKWindow* window, int pvp[4]);
int  mpkWindowGetM ode(MPKWindow* window);

void mpkWindowSetUser Data(MPKWindow* window, void* userData);
void* mpkWindowGetUser Data(MPKWindow* window);

Events

void mpkWindowSel ectl nput(MPKWindow* window, long event_mask);
void mpkWindowPr ocessEvent(MPKWindow* window, MPKEvent* event);

X11/GLX Interface

void mpkWindowCr eate(M PK Window* window);

void mpkWindowDestr oy(MPKWindow* window);

void mpkWindowOpenDisplay(MPKWindow* window);

void mpkWindowCloseDisplay(MPKWindow* window);

void mpkWindowCr eateDr awable(MPKWindow* window);

void mpkWindowDestr oyDr awable(M PKWindow* window);

void mpkWindowM apDr awable(M PKWindow* window);

void mpkWindowCr eateContext(MPKWindow* window);

void mpkWindowDestr oyContext(MPKWindow* window);

int mpkWindowM akeCurrent(MPKWindow* window);

int mpkWindowM akeCur rentNone(MPKWindow* window);

void mpkWindowSwapBuffer Ss(MPKWindow* window);

void mpkWindowSetDisplay(MPKWindow* window, Display* display);
Display* mpkWindowGetDisplay(MPKWindow* window);

void mpkWindowSet| nputDisplay(MPKWindow* window, Display* display);
Display* mpkWindowGet| nputDisplay(MPKWindow* window);

void mpkWindowSetPar ent(MPKWindow* window, XID parent);




XID mpkWindowGetPar ent(MPKWindow* window);

void mpkWindowSet Scr een(MPKWindow* window, int screen);

int mpkWindowGet Scr een(M PKWindow* window);

GLXFBConfig* mpkWindowChooseFBConfig(MPKWindow* window, int* nitems);

void mpkW indowSetFBConfig(M PKWindow* window, GL XFBConfig fbConfig);

GLXFBConfig mpkWindowGetFBConfig(MPKWindow* window);
XVisudlnfo*  mpkWindowChooseVisual(MPKWindow* window);

void mpkWindowSetVisual (MPKWindow* window, XVisuallnfo* visinfo);
XVisudlnfo*  mpkWindowGetVisual (MPKWindow* window);

void mpkWindowSetPixmap(MPKWindow* window, Pixmap pixmap);
Pixmap mpkWindowGetPixmap(MPKWindow* window);

void mpkWindowSetDr awable(M PKWindow* window, XID drawable);
XID mpkWindowGetDr awable(MPKWindow* window);

void mpkW indowSetContext(MPKWindow* window, GL X Context context);

GLXContext ~ mpkWindowGetContext(MPKWindow* window);

Description

The MPKWindow data structure primarily describes a thread within an MPKPi pe, potentially associated with an X11
Drawable for rendering. After its creation by mpkWindowl nit the thread |oops through the following sequence:

wait for next npkConfi gFrameBegi n()

if (first tinme)
for each MPKChannel [of the wi ndowj

i nvoke the channel's cull-init call back function
i nvoke the channel's drawinit call back function
end for

end if
i nvoke the wi ndow s draw update cal |l back function

for each MPKChannel [of the w ndowj
if ( in nono )
for eye MPK_EYE CYCLOP
i nvoke the channel's cull-update call back function
i nvoke the channel's draw-cl ear call back function
i nvoke the channel's draw update call back function
end for
else ( in stereo )
for eye MPK_EYE LEFT and eye MPK _EYE RI GHT
i nvoke the channel's cull-update call back function
i nvoke the channel's draw-cl ear call back function
i nvoke the channel's draw update call back function
end for
end if
end for

synchroni ze npkW ndowSwapBuffers (through npkConfi gFraneEnd())




Function descriptions

Creating and Destroying
mpkWindowNew creates and returns a handle to an MPKWindow.

mpkWindowDelete del etes the passed MPKWindow.
Fields Access

mpkWindowSetName sets the name of the passed MPKWindow to nane. Thisis done by copy and not by reference.
mpkWindowGetName returns the name of the passed MPKWindow.

mpkWindowSetRunon specifies the cpu on which to assign the passed MPKWindow thread. In addition, the following
symbolic values can be used:

MPK_RUNON_AUTO The window threads will be automatically placed on a CPU close to their respective graphics pipe,
if possible.

MPK_RUNON_FREE All threads are free to execute on whatever processor the system deems suitable.

MPK_UNDEFINED  Thethread placement is defined by the config's runon value.

mpkWindowGetRunon return value indicates on which cpu the passed MPKWindow thread is assigned. A negative value
means that the thread is free to execute on whatever processor the system deems suitable.

mpkWindowSetViewport sets the fractional viewport of the passed MPKWindow to the values pointed to by vp.
mpkWindowGetViewport reads the fractional viewport of the passed MPKWindow invp.

mpkWindowNChannels returns the number of MPKChannel in passed wi ndow.
mpkWindowGetChannel returnsthei th VPKChannel in passed wi ndow.

mpkWindowAddChannel appends c to list of channels for passed wi ndow.

mpkWindowRemoveChannel searchesfor ¢ in list of MPKChannel for passed wi ndow and removesit from the list if it
isfound.

mpkWindowGetPipe returns the parent MPKPi pe of the passed MPKWindow.
mpkWindowGetConfig returns the parent MPKConf i g of the passed MPKWindow.

mpkWindowFindChannel searches for MPKChannel with specified nane in the passed MPKWindow and returns the
match if found or NULL otherwise.

mpkWindowGetProxy returns the MPKWindow's Xinerama meta window, or NULL if thiswindow is not a Xinerama base
window.
Attributes

See the MPKA obal man page for adescription of all MPKWindow attributes and their default or possible values.



mpkWindowSetAttribute sets the value of the MPKWindow attribute specified by at t r toval ue.

mpkWindowUnsetAttribute unsets the attribute specified by at t r or,ifattr isMPK_WATTR_ALL, unsets al attributes
for the passed MPKWindow.

mpkWindowResetAttribute resets the attribute specified by at t r to its corresponding default valueor, if at t r is
MPK_WATTR_ALL, it resets all attributes for the passed MPKWindow to their default value.

mpkWindowTestAttribute returns 1 if the attribute specified by at t r is set for the passed MPKWindow, O otherwise.

mpkWindowGetAttribute reads the current value of the attribute specified by at t r and returns 1 if the attribute is set for
the passed MPKWindow, O otherwise.
Calbacks

mpkWindowSetEventCB sets the MPKWindow event callback specified by whi ch to the passed function, of type:

void (*MPKWindowEventCB)( MPKWindow*, MPKEvent* );
Accepted vauesfor whi ch are

MPK_WINDOW_EVENTCB_ANY, MPK_WINDOW_EVENTCB_CONFIGURE,
MPK_WINDOW_EVENTCB_EXPOSE, MPK_WINDOW_EVENTCB_KEYBOARD,
MPK_WINDOW_EVENTCB_MOUSE, MPK_WINDOW_EVENTCB_BUTTON,
MPK_WINDOW_EVENTCB_EXIT

The default config event callback, mpkConfigHandleEvents() is called at the end of each frame and will invoke the
MPK_W NDOW EVENTCB_ANY callback for each event received on that window.

By default the MPK_W NDOW EVENTCB_ANY callback is set to mpkWindowProcessEvent().

mpkWindowSetDrawCB sets the MPKWindow draw callback specified by whi ch to the passed function, of type:

void (* M PKWindowDrawCB)(MPKWindow*);
Accepted values for whi ch are

MPK_WINDOW_DRAWCB_INIT_X, MPK_WINDOW_DRAWCB_INIT_GL,
MPK_WINDOW_DRAWCB_EXIT_X, MPK_WINDOW_DRAWCB_EXIT GL,
MPK_WINDOW_DRAWCB_UPDATE, MPK_WINDOW_DRAWCB_RESIZE

Theinit and exit callbacks are specifying the functions which are invoked to initialise and exit X11 and GLX/OpenGL.
The update callback specifies afunction to be invoked once a frame by the window thread, prior to any rendering.

Theresize callback is invoked everytime awindow resize should be performed. Currently, this can happen only in
mpkConfigChangeMode(). It is called when the lightweight stereo switch is performed and the pipe resolution is different in

mono and stereo mode. The default function to be invoked is mpkWindowResize().

mpkWindowSetCullCB sets the MPKWindow cull callback specified by whi ch to the passed function, of type:

void (*M PKWindowCullCB)(MPKWindow*);
Accepted values for whi ch are

MPK_WINDOW_CULLCB_INIT, MPK_WINDOW_CULLCB_EXIT, MPK_WINDOW_CULLCB_UPDATE
The init and exit callbacks are specifying the functions which are invoked to initialise and exit windows used for culling.

The update callback specifies afunction to be invoked once a frame by the window thread, prior to any culling.



mpkWindowGetEventCB returns the MPKWindow event callback function specified by whi ch. Accepted values for
whi ch are

MPK_WINDOW_EVENTCB_ANY, MPK_WINDOW_EVENTCB_CONFIGURE,
MPK_WINDOW_EVENTCB_EXPOSE, MPK_WINDOW_EVENTCB_KEYBOARD,
MPK_WINDOW_EVENTCB_MOUSE, MPK_WINDOW_EVENTCB_BUTTON,
MPK_WINDOW_EVENTCB_EXIT

mpkWindowGetDrawCB returns the MPKWindow draw callback function specified by whi ch. Accepted values for
whi ch are

MPK_WINDOW_DRAWCB_INIT_X, MPK_WINDOW _DRAWCB_INIT_GL,
MPK_WINDOW_DRAWCB_EXIT_X, MPK_WINDOW_DRAWCB_EXIT GL,
MPK_WINDOW_DRAWCB_UPDATE, MPK_WINDOW_DRAWCB_RESIZE

mpkWindowGetCullCB returns the MPKWindow cull callback function specified by whi ch. Accepted values for whi ch
are

MPK_WINDOW_CULLCB_INIT, MPK_WINDOW_CULLCB_EXIT, MPK_WINDOW_CULLCB_UPDATE
Operations

mpkW indowl nit launches the passed MPKWindow and spawns the MPKWindow |oop thread, which executes according to
the pseudo-code bel ow:

i nvoke the config's windows initialization call back
for each MPKChannel in the w ndow
i nvoke the config's channels initialization callback
end for
enter lifelong | oop

mpkWindowlInit() does block until the window entered it's lifelong loop. It returns the number of threads created (see
MPK_WATTR_HI NTS_THREAD attribute).

mpkWindowEXxit exitswi ndow, which causes the window thread to execute the pseudo-code below prior to exiting:

for each MPKChannel in the w ndow

i nvoke the config's channels exit call back
end for
i nvoke the config's wi ndows exit call back

Note that the config's windows exit callback is set by default to mpkWindowDestroy().

mpkWindowFreeze with anon-zero f r eeze argument causes subsequent mpkConfigFrame() to perform without invoking
any rendering callback for the passed MPKWindow ie. the window will be "frozen". Otherwise, frames will be rendered as
usual.




mpkWindowResize resizes the given wi ndow according to the current display size and fractional viewport.

mpkWindowApplyViewport appliesthe latest pixel viewport specified for the passed MPKWindow as an OpenGL
viewport and scissor area.

mpkWindowUpdatePixel Viewport forces recomputation of the window pixel viewport. If a parent window has been
specified for the window, then the computation will use the parent window's dimensions, otherwise it will use the [stereo-
dependent] parent pipe's display dimensions to compute the window's pixel viewport from its fractional viewport:

#define IRND(a) ((int)((a)+.5))

/1 conpute first pixel position of the w ndow
wi ndow. pvp] 0] | RND(wi ndow. vp[ O] * pi pe.wi dth);
wi ndow. pvpl[ 1] | RND(wi ndow. vp[ 1] * pi pe. hei ght);

/1l conpute |last pixel position of the w ndow
w ndow. pvp[ 2] | RND( (Wi ndow. vp[ O] +wi ndow. vp[ 2]) * pi pe.w dth);
wi ndow. pvp[ 3] | RND( (Wi ndow. vp[ 1] +wi ndow. vp[ 3] ) * pi pe. hei ght);

/! conpute wi ndow s di nension
wi ndow. pvp[2] -= wi ndow. pvp[0];
wi ndow. pvp[ 3] -= wi ndow. pvp[ 1];

This method honors positions over dimensions in order to ensure adjacency whenever possible, e.g. on a 1280x1024 display:

vp(1): [O. 0. 0.3333 1. ] pvp(1): [0 0 427 1024]
vp(2): [0.3333 0. 0.3333 1. ] pvp(2): [427 0 426 1024]

Note that in stereo mode type MPK_STEREO_RECT the value of the MPKGlobal variable
MPK_DATTR_FULLSTEREO_OFFSET isadded to the window's height, whereas in mode MPK_STEREO BOTH this
offset is added to its vertical position.

The update is propagated immediately to each of the window's MPK Channels.

mpkWindowSetPixel Viewport sets values for the passed MPKWindow pixel viewport. Change isimmediately propagated
to each of the window's MPK Channel.

mpkWindowGetPixelViewport reads the latest updated pixel viewport for the passed MPKWindow in pvp.

mpkWindowGetM ode returns the current current stereo mode of the passed MPKWindow as either MPK_STEREO_NONE,
MPK_STEREO RECT, MPK_STEREO QUAD, MPK_STEREO TOP, MPK_STEREO BOT or MPK_STEREO USER.

mpkWindowSetUser Data enables the application to specify passthrough data to be transported within the wi ndow
structure. Transport is done by reference and not by copy.



mpkWindowGetUser Data enables the application to retrieve the passthrough data specified by mpkWindowSetUserData().
Events

mpkWindowSelectl nput setswi ndow's event mask if this window has an input display and an X window drawable. Note
that the window's input display is set via mpkWindowOpenDisplay() or mpkWindowSetlnputDisplay().

mpkWindowProcessEvent returnsif the passed event 's X window does not match the passed MPKWindow drawable.
Otherwise mpkWindowProcessEvent invokes the user-specified related MPKEvent cal | back, if any.

Combined with the MPK_WINDOW_EVENTCB_ANY event callback function, mpkWindowProcessEvent() enables
customization of the event-handling for an MPK-application, as shown by the example below:

voi d initWndow MPKW ndow *w )
{
npkW ndowSet Event CB( w, MPK_W NDOW EVENTCB_ANY, w ndowEvent );
npkW ndowSet Event CB( w, MPK_W NDOW EVENTCB_KEYBOARD, wi ndowKB ) ;
}
voi d wi ndowkEvent ( MPKW ndow *w, MPKEvent *event )
{
MPKEvent XDat a *data = (MPKEvent XDat a *) npkEvent Get Dat a( event);
switch ( data->x->type )
{
/1 Use ny own event processing for these events
case O ient Message:
nmyProcessEvent ( event );
br eak;
/1 Use MPK event processing for other events, eg.
/1l keyboard events.
defaul t:
nmpkW ndowPr ocessEvent ( w, event );
}
}
voi d wi ndowkKB( MPKW ndow *w, MPKEvent *event )
{
/1 WIIl be invoked by MPK upon keyboard events
MPKEvent XDat a *data = ( MPKEvent XDat a *) npkEvent Get Dat a( event);
if ( data->keyboard.state == MPK_PRESS )
printf( "key %l pressed\n", data->keyboard. key );
}

X1VGLX Interface

mpkWindowCr eate performs the following operations:



npkW ndowQpenDi spl ay( wi ndow );

GLXFBConfi g *fbconfig = npkW ndowChooseFBConfi g( wi ndow, &n );
npkW ndowSet FBConf i g( w ndow, fbconfig[O0] );

npkW ndowCr eat eDr awabl e( wi ndow ) ;
nmpkW ndowivapDr awabl e( wi ndow ) ;

If the GLXFBConfig interface is not supported, then the corresponding X VisualInfo interface will be used. Note that
MPK Config's windows init callback is set by default to mpkWindowCreate.

mpkWindowDestroy performs the following operations:

nmpkW ndowDest r oyDr awabl e( wi ndow ) ;
nmpkW ndowCl oseDi spl ay( wi ndow );

npkW ndowSet Par ent ( wi ndow, NULL );
npkW ndowSet Screen( w ndow, 0 );
npkW ndowSet FBConf i g( w ndow, NULL );

If the GLXFBConfig interface is not supported, then the corresponding X VisualInfo interface will be used. Note that
MPK Config's windows exit callback are set by default to mpkWindowDestroy.

mpkWindowOpenDisplay performs the following operations:

MPKPi pe *p = npkW ndowCet Pi pe(w ndow) ;
Di splay *di splay = XOpenDi spl ay( npkPi peGet Di spl ayNarme(p) );

npkW ndowSet Di spl ay( wi ndow, display );
npkW ndowSet Screen( Def aul t Screen(di spl ay) );

npkW ndowUpdat ePi xel Vi ewport ( w ndow ) ;

Note that mpkWindowOpenDisplay does not invoke mpkWindowSetParent(). mpkWindowOpenDisplay may use alock to
open the display connection for Xinerama-aware and Xinerama-unaware windows (see mpkGlobal SetXinerama()).

mpkWindowCloseDisplay disconnects an MPKWindow from the X server.

mpkWindowCreateDrawable creates an X Drawable that matches the passed MPKWindow attributes and parent XID, if
one has been specified via mpkWindowSetParent().




If the MPK_WATTR_HI NTS_DRAWABLE attribute is set to MPK_GLX_PI XMAP and a Pixmap has been specified via
mpkWindowSetPixmap() then mpkWindowCreateDrawable will use gl X CreateGL X Pixmap(3G) on the specified Pixmap.

Note that mpkWindowCreateDrawable does not map the resulting drawabl e (see mpkWindowM apDrawabl &()).

mpkWindowDestroyDr awable destroys thewi ndow's Drawable and Pixmap.

mpkWindowM apDrawable maps the wi ndows drawable, if the MPK_WATTR_HI NTS_DRAWABLE attribute is set to
MPK_GLX_W NDOW Otherwise it simply returns.

mpkWindowCreateContext creates an GL X Context that matches the passed MPKWindow attributes, in particular the
MPK_WATTR_HI NTS_DI RECT attribute.

mpkWindowDestr oyContext destroysthewi ndows GLX Context.
mpkWindowM akeCurrent attachesthewi ndows GLXContext to its Drawable.
mpkWindowM akeCurrentNone releases thewi ndow's current GL X Context.

mpkWindowSwapBuffer s exchanges the front and back buffers of a double-buffered MPKWindow provided its
MPK_WATTR_HI NTS_DOUBL EBUFFER attribute is not set to O.

mpkWindowSetDisplay sets the X11 Display of the passed MPKWindow to di spl ay.
mpkWindowGetDisplay returns the current X11 Display of the passed MPKWindow.

mpkWindowSetl nputDisplay sets the X11 Display used for receiving events of the passed MPKWindow to di spl ay.
Note that this display is used by MPK from the application thread. This means that in fork execution mode the Display has to
be opened from the application process, not from the window rendering process.

mpkWindowGetl nputDisplay returns the current X11 Input Display of the passed MPKWindow.

mpkWindowSetPar ent sets the parent X11 Window of the passed MPKWindow to par ent . Thisinformation is used by
mpkWindowCreate() when creating the X11 Window and mpkWindowU pdatePixel Viewport() when computing the pixel

viewport of the MPKWindow from its fractional viewport.

mpkWindowGetPar ent returns the parent X11 Window of the passed MPKWindow, NULL if the parent is the root
window of the Display.

mpkWindowSet Scr een sets the X11 Screen of passed MPKWindow to scr een.
mpkWindowGet Screen returns the passed MPKWindow's X11 Screen.

mpkWindowChooseFBConfig returns alist of GLX frame buffer configurations that match the passed MPKWindow
attributes. ni t ens returns the number of elementsin the list. Use XFree to free the memory returned by this function.

mpkWindowSetFBConfig sets the frame buffer configuration of the passed MPKWindow to the passed GLXFBConfig,
and its visual to the corresponding XVisuallnfo if a match can be found. Thisinformation is used by
mpkWindowCreateContext().

mpkWindowGetFBConfig returns the current frame buffer configuration of the passed MPKWindow.

mpkWindowChooseVisual returns avisual that matches the passed MPKWindow attributes. Use XFree to free the memory
returned by this function.

mpkWindowSetVisual setsthe visual of the passed MPKWindow to the passed XVisualInfo, to be used in
mpkWindowCreateContext(). Note that this information gets preempted by any Frame Buffer configuration specified via

mpkWindowSetFBConfig().




mpkWindowGetVisual returnsthe current visual of the passed MPKWindow.

mpkWindowSetPixmap specifies an optional X11 Pixmap to be used by mpkWindowCreateDrawable() when the
MPK_WATTR_HI NTS_DRAWABLE attribute is set to MPK_GLX_PI XMAP.

mpkWindowGetPixmap returns the current X11 Pixmap used by the passed MPKWindow.

mpkWindowSetDrawable sets the current Drawable of the passed MPKWindow, to be used by
mpkWindowM apDrawable(), mpkWindowProcessEvent(), mpkWindowM akeCurrent() and mpkWindowSwapBuffers().

mpkWindowGetDrawable returns the current X 11 Drawable of the passed MPKWindow.

mpkWindowSetContext sets the current GL X Context of the passed MPKWindow, to be used by
mpkWindowM akeCurrent() and mpkWindowSwapBuffers().

mpkWindowGetContext returns the current GL X Context of the passed MPKWindow.

File Format/Defaults

1. MPKWindow File Format specification:

window {
#window FIELDS description
name " window-name"
runon  processor-id
viewport [ xf, yf, wf, hf ]
#window ATTRIBUTES description
attributes { attributes description }
#window CHANNEL S description
channel { channel-1 description }
channé { channel-2 description }
}
2. MPKWindow-attributes File Format specification:
attributes{
hints { window-attribute hints description }
planes { window-attribute planes description }

transparent { window-attribute transparent description }



}

3. MPKWindow-attribute-hints File For mat specification:

hints {
visual visual-type
drawable drawable-type
caveat visual-cavesat
direct y/n

thread y/n
Xinerama y/n
event none/input/inputOutput
decoration  y/n
transparent y/n
X-renderable y/n
rgba y/n
doublebuffer y/n
stereo y/n # quad-buffer only

largest y/n # pbuffer only
preserved y/n # pbuffer only

}

4. MPKWindow-attribute-planes File For mat specification:

planes{
level 0
depth 1
stencil O
samples 0
auxiliary O
color 0
rgba [1,1,1,0]
accum [0,0,0,0]

}

5. MPKWindow-attribute-transparent File Format specification:

transparent {
index O
rgba [0,0,0,0]



Notes

Vi ewport parameters are relative to the parent pipe display size, and therefore their values should be in the range 0.0 to 1.0

vi sual attribute hint specification accepts only the following File Format identifiers: true-color [default], pseudo-color,
direct-color, static-color, static-gray or grayscale.

dr awabl e attribute hint specification accepts only the following File Format identifiers. none, window [default], pbuffer
and pixmap.

caveat attribute hint specification accepts only the following File Format identifiers: none [default], slow and non-
conformant.

See also

MPKChannel , MPKConf i g, MPKd obal , MPKPi pe
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