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Introduction

The tween media handler acts as a modifier track, sending agorithmically generated values
to other tracks. The tween media handler compliments the capabilities of the base media
handler, which is aso used as amodifier track, but only for sending a discrete set of
values. The tween media handler never displaysits media data.

Data Types Overview

The tween media handler generates a value to send to another track from a pair of values
and a percentage. In the most simple example, the pair of values are integers and the
percentageis used to linearly interpolate between the two integers. The tween media
handler currently only supports linear interpolation. The following data types are currently
supported by the tween media handler: short integer, long integer, Fixed, QuickDraw point,
QuickDraw rectangle, QuickTime 3x3 Matrix, and QuickDraw RGB Color. Rather than
supporting all possible data types that might be tweened, the tween media handler provides
amechanism for tween components to work with the tween media handler to generate
other types of values as well as non-linear interpolations.

Creating a Tween Media Track
The tween media handler is based on the modifier track support introduced with
QuickTime 2.1. Refer to the 2.1 documentation for basic information.

To add the tween mediato an existing movie, use the follow code:

Track t;
Medi a nd;
Sanpl eDescri pti onHandl e desc
=( Sanpl eDescri pti onHandl e) NewHandl ed ear ( si zeof ( Sanpl eDescr i

ption));

t = NewMovi eTrack(m 0, 0, kNoVol une);
md = NewTlrackMedi a(t, TweenMedi aType, 600, nil, 0);

(**desc) . descSi ze = si zeof (Sanpl eDescri ption);

The sample data for the tween media handler is based on the QuickTime AtomData
structure introduced with QuickTime 2.1. By using this structure, asingle tween media
can be generating several valuesin parallel. The following example creates atween sample
which interpolates a short integer from 512 to O.

QTAt onCont ai ner container = nil;
short tweenDataShort[2];
QTAt oniType tweenType;

t weenDat aShort [ 0]
t weenDat aShort[ 1]

512;
0;
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QT'NewAt onCont ai ner ( &cont ai ner) ;

tweenType = tweenTypeShort;

Qrll nsert Chil d(cont ai ner, kParent At om sCont ai ner, kTweenEntry, 1,
0, 0, nil, & weenAton);

Qrll nsert Chil d(contai ner, tweenAtom kTweenType, 1, O,
si zeof (tweenType), &t weenType, nil);

Qrl nsert Chil d(cont ai ner, tweenAtom kTweenData, 1, O,
si zeof (short) * 2, tweenDataShort, nil);

Begi nMedi aEdi t s(nd) ;

AddMedi aSanpl e(nd, container, O,
CGet Handl eSi ze( cont ai ner), kSanpl eDur ati on,
sanpl eDescriptionH, 1, 0, nil);

EndMedi aEdi t s(nd) ;

Di sposeHandl| e( (Handl e) sanpl eDescri pti onH);
QIDi sposeAt onCont ai ner (cont ai ner) ;

I nsert Medi al ntoTrack(t, 0, 0, kSanpl eDuration, kFix1);

Set TrackEnabl ed(t, true);

A tween doesn’'t have to start at the beginning of a tween sample, not doesit have to end at
the end of the tween sample. Y ou can specify the starting offset into the sample for the
tween to begin by adding kTweenStartOffset atom to the tween entry. The start offset atom
contains atime value indicating the number of unitsinto the tween sample that the tween
should be delayed. The time value is expressed in the media s time coordinate system.
Similarly, you can specify the duration of the tween by adding a kTweenDuration atom to
the tween entry. The duration atom contains a time value indiciating the number of units of
the time the tween should last. Thetime valueis also expressed in the media stime
coordinate system. If the start offset atom is not specified, the tween is assumed to start at
the beginning of the sample. If the duration atom is not specified, the tween is assumed to
have aduration of (sample duration - start offset). The start offset can be negative number,
just as the duration can end after the end of the sample.

In the following example, a start off and duration are specified so that the tween will start
1/2 second into the sample, and last for one second. This example assumes the media’'s
time scaleis 1000.

Ti reVal ue tine;

time = 500;

Qi nsert Chil d(contai ner, tweenAtom kTweenStartOifset, 1, O,
sizeof (tine), &inme, nil);

time = 1000;

Qrll nsert Chil d(contai ner, tweenAtom kTweenDuration, 1, O,
sizeof (tine), &ine, nil);

Theroot level of the AtomData structure contains atoms of type kTweenEntry. Theid's of
these atoms are used to bind them to their target tracks, asis shown in the following
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example. In this code, the tween mediais attached to a sound track, to modify the sound
track’ s volume.
Track soundTr ack;

soundTrack = Get Movi el ndTrackType(theMvie , 1,
Audi oMedi aCharacteristic, novieTrackCharacteristic |
novi eTr ackEnabl edOnl y) ;
i f (soundTrack) ({
| ong referencel ndex;
i f (AddTrackRef erence(soundTrack, t,
kTrackModi fi er Ref erence, &referencel ndex) == noErr) {
QrAt omCont ai ner i nputMap = nil

i f (QTNewAt omCont ai ner ( & nput Map) == noErr) {
QTAt om i nput At om
CSType i nput Type;
| ong tweenl D = 1;

Qrl nsert Chi I d(i nput Map, kParent At oml sCont ai ner
kTrackModi fi erl nput, referencel ndex,
0, 0, nil, & nputAton;

i nput Type = kTrackModi fi er TypeVol une;
QTl nsert Chi | d(i nput Map, i nput Atom
kTrackModi fi er Type, 1, O,
si zeof (i nput Type), & nput Type, nil);
Qrl nsert Chi | d(i nput Map, i nput Atom
kl nput MapSubl nputI D, 1, O,
si zeof (tweenl D), & weenlD, nil);

Set Medi al nput Map( Get Tr ackMedi a( soundTr ack),
i nput Map) ;

QIDi sposeAt ontCont ai ner (i nput Map) ;

}

The only addition to the above code since QuickTime 2.1 is the addition of the “sub input
id” which contains along word indicating the id of the tween entry to use on the specified
input.

Data Types Details

Within each tween entry atom (type kTweenEntry ) in the tween media samples, thereis
information that is used by the specific tweener type to generate values. The type of data
varies depending on the particular type of tweening that isto take place. All currently
defined tween types put their basic (and often only) datainto an atom of type
“kTweenData’. Other data atoms may be present as necessary (such as for the region
tweener), depending on the type of tweening.

kTweenTypeShort
The data atom contains two short integers (16 hit).

kTweenTypelLong
The data atom contains two long integers (32 bit).
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kTweenTypeFixed
The data atom contains two Fixed point values (32 bit).

kTweenTypePoint
The data atom contains two QuickDraw points. Each value in the point is interpol ated

Separately.

kTweenTypeQDRect
The data atom contains two QuickDraw rectangles. Each value in the rectangleis
interpolated separately.

kTweenTypeQDRegion

The data atom contains two QuickDraw rectangles. A separate region atom
(kTweenRegionData) contains asingle QuickDraw region. The rectangles are interpolated
asin tweenTypeQDRect and then the region is mapped to the resulting rectangle.

kTweenTypeMatrix

The data atom contains two QuickTime 3x3 matrices. Each value in the matrix is
interpolated separately. Note: thisworks well for trandation and scaling. Varying other
parameters will produce unexpected results.

kTweenTypeRGBColor
The data atom contains two QuickDraw RGB Colors. Each value in the RGB Color is
interpolated separately.

kTweenType3dScale
This tween type is based on QuickDraw 3D’ s scale transform. The data atom contains a
QuickTime 3D TQ3Vector3D record.

kTweenType3dTrandate
Thistween typeis based on QuickDraw 3D’ s trand ation transform. The data atom
contains a QuickTime 3D TQ3Vector3D record.

kTweenType3dRotate
This tween typeis based on QuickDraw 3D’ srotate transform. The data atom contains a
QuickTime 3D TQ3RotateTransformData record. Only the angle field isinterpolated.

kTweenType3dRotateA boutPoint

This tween type is based on QuickDraw 3D’ s rotate about point transform. The data atom
contains a QuickTime 3D TQ3RotateA boutPointTransformData record. Only the angle
field isinterpolated.

kTweenType3dRotateA boutAxis

Thistween type is based on QuickDraw 3D’ srotate about axis transform. The data atom
contains a QuickTime 3D TQ3RotateAboutAxisTransformData record. Only the angle
field isinterpolated.

kTweenType3dQuaternion
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This tween type is based on QuickDraw 3D’ s quaternion transform. The data atom
contains a QuickTime 3D TQ3Quaternion record.

kTweenType3dMatrix
Thistween type is based on QuickDraw 3D’ s 4x4 matrix transform. The data atom
contains a QuickTime 3D TQ3Matrix4x4 record.

Tweener Components

Tweener components provide a mechanism for extending the kinds of values that can be
interpolated. While tweener components have been created for use by the tween media
handler, the component API itself is designed to allow tweener components to be used
independently of the tween media handler. The subtype of the tweener component is used
to match tween components to the “kTweenType’ provided in the tween entry field in the
media sample.

The tween component interface consists of three routines: Initialize, DoTween, and Reset.

pascal Component Result Tweenerlnitialize(Tweener Conponent tc,
QrAt onCont ai ner contai ner, QIAtom tweenAt om QTAt om dat aAt om

Oninitiaize, the tweener component is given the QTAtomContainer that the tween datais
stored in. The tweenAtom is the container atom for the particular tween entry to use. The
dataAtom is provided as a convenience, since most tweeners will need thisvalue. The
tweener component should use this call to extract any datafrom the QT AtomContainer it
will need during tweening. The QT AtomContainer is provided during the DoTween call,
but for performance reasonsit is better to extract the data once during initialize.

pascal Conponent Result Tweener DoTween( Tweener Conponent tc,
TweenRecord *tr)

The DoTween routine performs the actual tween operation. A TweenRecord is supplied
which contains al the information required for tweening.

t ypedef struct {

| ong version;
QTAt onCont ai ner cont ai ner;
QTAt om t weenAt om
QTAt om dat aAt om
Fi xed per cent;
Tweener Dat aPr oc dat aPr oc;
voi d *privatel;
voi d *privatez;

} TweenRecord;

The container, tweenAtom, and dataAtom fields have the same meaning as the parameters
to Initialize. The percent field contains a fixed point number from 0.0 to 1.0 indicating how
far into the tweening interpolation the generated value should be. The dataProc field
contains aroutine pointer to call to send interpolated vaue to.
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t ypedef pascal Conponent Result (*Tweener DataProc) (struct

The TweenerDataProc is nearly identical to the MediaSetNonPrimarySourceData routine.
The only differenceisthefirst parameter, which should ssimply be the “dataProc” passed in

TweenRecord *tr, void *tweenData, |ong tweenDataSi ze,

dat aDescri pti onSeed, Handl e dat aDescri pti on,

| CMConpl eti onProcRecordPtr asyncConpl eti onProc, ProcPtr

transferProc, void *refCon);

to TweenerDoTween.

pascal

Conmponent Resul t Tweener Reset ( Tweener Conponent tc)

On Reset, the tweener should dispose of any datait alocated during Initiaize.

An simple example tweener component for tweening apair of short integersis shown

below.

pascal

{
}

pascal

{

Conponent Result TweenShortlnitialize(Handl e storage,
QrAt onCont ai ner contai ner, QTAtom tweenAtom QTAtom

dat aAt on)

return nokErr;

Conponent Result TweenShort DoTween( Handl e st or age,
TweenRecord *tr)

#pragma unused( st or age)

}

pascal

{
}

Reference

short *dat a;
short tFrom tTo, tValue;

QrGet At onDat aPtr (tr->contai ner, tr->dataAtom nil,
(Ptr *)&data);

t From = dat a[ 0] ;
t To = data[1];
tValue = tFrom+ FixMul (tTo - tFrom tr->percent);

(tr->dataProc) ((struct TweenRecord *)tr, &t Val ue,
sizeof (tValue), 1, nil, nil, nil, nil);

return noErr;

Conponent Resul t TweenShort Reset (Handl e st orage)

return noErr;

Stuff that isin “Movies.h” somewhere...

enum {
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b

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i

t weenTypeShort = 1,

t weenTypelLong,

t weenTypeFi xed,

t weenTypePoi nt ,

t weenType(DRect ,

t weenTypeQDRegi on,

tweenTypeMatri X,

t weenTypeRGBCol or,

kTweenTypeG aphi csMbdeW t hRGBCol or,

kTweenType3dScal e = ' 3sca’,
kTweenType3dTransl ate = '3tra’,
kTweenType3dRotate = '3rot"',
kTweenType3dRot at eAbout Point = ' 3rap',
kTweenType3dRot at eAbout Axi s = ' 3rax’,
kTweenType3dQuat erni on = ' 3qua’,
kTweenType3dhMatrix = ' 3mat"’

ne
ne
ne
ne
ne
ne
ne
ne

ne

t ypedef

kTweenEntry 'twen'
kTweenDat a ' dat a'
kTweenType 'twnt'
kTweenStart O fset 'twst'
kTweenDur ati on 'twdu'

kl nput MapSubl nput I D ' subi '
kTweenRegi onData ' qdrg’
TweenMedi aType 'twen'
TweenComponent Type 'twen'

Component | nst ance Tweener Conponent ;
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