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∂u
∂t

= −(u ⋅ ∇)u − 1
ρ

∇p − ν∇2u + f

Advection Pressure
Gradient

Diffusion 
(viscosity)

External Force

  ∇ ⋅ u = 0 Velocity is divergence-free
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   w1
= u(x, t) + f (x, t)∆t

   ∇
2 p = ∇ ⋅ w

3

   u(x,t + ∆t) = w
3

− ∇p

   
I − ν∆t∇2( )w3

= w
2

   w2
= w

1
(x − w

1
∆t)
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template 
<
class RenderTargetPolicy,
class GLStatePolicy,
class Ver texPipePolicy,
class FragmentPipePolicy,
class ComputePolicy,
class UpdatePolicy

>
class SlabOp : public RenderTargetPolicy,

public GLStatePolicy,
public Ver texPipePolicy,
public FragmentPipePolicy,
public ComputePolicy,
public UpdatePolicy

{
public:

SlabOp()  {}
~SlabOp() {}

void Compute();
};



14

��	��
��&��	�����'����(���	��
��&��	�����'����(�"" #�#�
void  SlabOp::Compute()
{

// Activate the output slab, if necessary
ActivateRenderTarget(); // RenderTargetPolicy

// Set the necessary state for  the slab operation
GLStatePolicy::SetState();
Ver texPipePolicy::SetState();
FragmentPipePolicy::SetState();

SetViewpor t(); // UpdatePolicy

// Perform the slab operation
ComputePolicy::Compute();

// Put the results of the operation into the output slab.
UpdateOutputSlab(); // UpdatePolicy

// Reset state
FragmentPipePolicy::ResetState();
Ver texPipePolicy::ResetState();
GLStatePolicy::ResetState();

// Deactivate the output slab, if necessary
DeactivateRenderTarget(); // RenderTargetPolicy

}
};
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// Advect velocity.
_advect.SetFragmentParameter1f( "dissipation", 1 );
_advect.SetOutputTexture( _iTextures[TEXTURE_VELOCITY], _iWidth, _iHeight );
_advect.SetTextureParameter( "x", _iTextures[TEXTURE_VELOCITY] );
_advect.Compute();

// Advect "ink", a passive scalar carried by the flow.
_advect.SetFragmentParameter1f( "dissipation", _rInkLongevity );
_advect.SetOutputTexture( _iTextures[TEXTURE_DENSITY], _iWidth, _iHeight);
_advect.SetTextureParameter("x", _iTextures[TEXTURE_DENSITY]);
_advect.Compute();
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  �������
�
  """""""""""""""

�&�	������
����'#(�&�	������
����'#(

float centerFactor = _dx * _dx / (_rViscosity * _rTimestep);
float stencilFactor = 1.0f / (4.0f + centerFactor);

_poissonSolver.SetTextureParameter("x", _iTextures[TEXTURE_VELOCITY]);
_poissonSolver.SetTextureParameter("b", _iTextures[TEXTURE_VELOCITY]);
_poissonSolver.SetFragmentParameter1f("alpha", centerFactor);
_poissonSolver.SetFragmentParameter1f("rBeta", stencilFactor);
_poissonSolver.SetTexCoordRect(0, 0, 0, _iWidth, _iHeight);
_poissonSolver.SetOutputTexture(_iTextures[TEXTURE_VELOCITY], _iWidth, _iHeight);

for (i = 0; i < _iNumPoissonSteps; ++i)
_poissonSolver.Compute();
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