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Houdini= Advantage: Dead Branches
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7 Advantage: Multiple Sources
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Houdini Operator Splitting
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Houdini

Encapsulation:
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9,801 prims
10,000 points

@P.y += noise(@P / ch('element_size')) * ch('amplitude’);
@Cd = chramp('height_ramp', @P.y):
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~dit Render Assets Windows Help

Modify  Model  Poly... Defo... Text... Rigg.. Cons...

Animation Editor = RenderView = Composite¥Yiew =  Motion FXView = Performance Monitor = 4

- opencll_writeback
l[:Persp -} l[:I"ulu cam -)
kernel wveoid kernelName(int P_length,

global fleoat * P ,

int npts_length,

global int * npts_index,
global int * npts,

int __scratch_length,
global fleat * __scratch)

int ddx = get_global_id(9);
if (idx »>= P_length)
returnj

float3 avg = viead3(idx, P);

int startidx = npts_index[idx];

int len = npts_index[idx+1] - startidx;

for {int 1 = 83 4 < lenj i++)

{
int npt = npts[startidx + 1]
float3 npos = vlicad3(npt, P)
avg += npos;

¥

avg /= len + 1}
vstore3(avg, idx, __scratch);

f

kernel void writeBack(int P_length,
global fleoat * P ,
int npts_length,
global dint * npts_index,
global int * npts,
int __secratch_length,
global float * __scratch)

int d4dx = get_global_did(0);
if (didx >= P_length)
returnj

float3 avg = vliead3(idx, __scratch);
Eﬂ, vstore3(avg, idx, P);

1 .. ;248 Ty
1 ' YT It
| aaa
Successfully loaded squab_smooth.hip _
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- Keeping Data on GPU

C:/Users/jlait/Dropbox/SiggraphCourses/OpenCL Talk/examples/squab_smooth.hip - Houdini FX 16.5.319 — [

Char... Cons... id... . i . Cloth  Solid  ‘Wires

Box  Sphere  Tube  Torus  Grid Null Line  Circle  Curve DrawCurve Path  Spray Paint Camera PointLlight SpotLight Area Light " Volume Light Distant Light " Skylight GlLight CausticLlight Port
Animation Editor =  RenderView = CompositeView = Motion FXView = GeometrySpreads... = <4+ H ~ TreeView = Material Palette =  AssetBrowser = <+ H

ol T W@ Gh M 4 ool -

CEDICEID]

Geometry
apile_begin3

lock Begin
peat_begin5

sedback

pencll_writeback2

lock End
peat_end5

sedback

nile_end3

U

Successfully loaded squab_smooth.hip




Houdinis Keeping Data on GPU

=

{
The attribute data may be moved to the GPU, and hence backed

by a compute buffer (GA_CEAttribute). Flushing will delete
our bgf;grd&'copy it back from the GPU if it has been marked
as modified.

Caches a CE Attribute. If a cache already exists, the cached
data is returned and the write flag updated. If the cache
does not exist, an attempt isS made to build a buffer. IT
/ read is true, the buffer is initialized with the geometry data.
// This can return NULL if a failure to build an attribute occurs
/// (for example, unsupported tzpe or no GPU)
GA_CEAttribute *getCEAttribute(GA_StorageClass storage, int &tuplesize,
ool isarray, bool read, bool write);

M o O o i o, e R, e
e N T e e, S N

e e e e e T e e e R

/// Any CE cache which was marked as written to will be copied
/// back to the CcPu. It will be left on the GPU, however.

void TlushCewritecaches(bool clearwriteback=true):
bool hasPendingCewriteBack() const;

/// Remove all CE cCaches, copying back any marked as written to.
void flushCecCaches();

/// @



C:/Users/jlait/Dropbox/SiggraphCourses/OpenCL Talk/workset.hip - Houdini FX 16.5.319 — [ X

gauss_seidell

kernel veid kernelName(
int werksets_begin,
int worksets_length,
int P_length,
global float * P ,
int restlength_length,
global float * restlength ,
int points_length,
global int #* peoints_index,
global int * points

int idx = get_global_+id{(8):

if (didx >= worksets_length)
returnj

idx += worksets_beging

int pBidx
int plidx

points[points_index[idx]];
points[points_index[idx]+1];

float3 p0 = vlocad3(p0idx, P);

float3 pl vicad3 (plidx, P);

float actuallen = length(p@-pl);
actuallen = max(actuallen, 0.001f);
float rest = restlength[idx];

float change = rest - actualleng

float3 displace = (p8 - pl) * change
/ actuallen;

displace f= 2}

pe += displace;

pl -= displace;

vstore3(pl, p@idx, P);
vstore3(pl, plidx, P);

FE R R
i

Successfully saved workset.hip (Sun May 6 11:37:23 2018)




OpenCL Use in Houdini
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kernel veid smooth(int P_length,
global float * P ,
int npts_length,
global int * npts_index,
global int * npts,
int __scratch_length,
global fleat * __scratch)

if (idx »>= P_length)
returnj

floatd avg = 03

int startidx = npts_index[idx];

int len = npts_index[idx+1l] - startidx;

for (int 1 = 83 1 < len: i++4)

{ int npt = npts[startidx + i];
float3 npos = vliocad3(npt, P);
avg += npos;

}

avg /= leng

vstore3(avg, idx, __scratch):




Houdinis Performance Portability: My History




Houdini=

Performance Portablility: My History

9000
3000
7000
6000
5000
410010
3000
2000
1000

Poly Per Second

486DX 100

PPro200: p5 ASM

PPro200: Watcom C PPro200: PPro ASM



Houdiniss Performance Portability: My History

Poly Per Second
30000

pAs10100

20000

15510/0]0

10[0]0]0

0

486DX 100 PPro200: p5 ASM PPro200: Watcom C PPro200: PPro ASM



Houdiniss Performance Portability: My History

Poly Per Second
40000

35000
30000

pAs100[0

20000
155100]0

10[0]0]0

s000 R

0

486DX 100 PPro200: p5 ASM PPro200: Watcom C PPro200: PPro ASM



Houdinis performance Portability: My History

Poly Per Second
60000

50000

410(0/0]0

30000

20000

10[0]0]0 o

486DX 100 PPro200: p5 ASM PPro200: Watcom C PPro200: PPro ASM
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kernel veid smooth(int P_length,
global float * P ,
int npts_length,
global int * npts_index,
global int * npts,
int __scratch_length,
global fleat * __scratch)

if (idx »>= P_length)
returnj

floatd avg = 03

int startidx = npts_index[idx];

int len = npts_index[idx+1l] - startidx;

for (int 1 = 83 1 < len: i++4)

{ int npt = npts[startidx + i];
float3 npos = vliocad3(npt, P);
avg += npos;

}

avg /= leng

vstore3(avg, idx, __scratch):
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kernel veid smooth(int P_length,
global float * P ,
int npts_length,
global int * npts_index,
global int * npts,
int __scratch_length,
global fleat * __scratch)

int ddx = get_global_id(0);
if (idx »>= P_length)
returnj

float3

int st 1 pts_index[idx];

int len = npts_index[idx+1l] - startidx;

for (int 1 = 83 1 < len: i++4)

{ int npt = npts[startidx + i];
float3 npos = vliocad3(npt, P);
avg += npos;

}

avg /= leng

vstore3(avg, idx, __scratch):
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kernel veid smooth(int P_length,
global float * P ,
int npts_length,
global int * npts_index,
global int * npts,
int __scratch_length,
global fleat * __scratch)

int ddx = get_global_id(0);
if (idx »>= P_length)
returnj

floatd avg = 03
int startidx = npts_index[idx];
int len = npts_index[idx+1l] - startidx;
for (int 1 = 83 1 < len: i++4)
{ int npt = npts[startidx + i];
float3 npos = vliocad3(npt, P);
avg += npos;

idx, __scratch):




kernel void tumbleMaterial(
float flow_rate,
float repose_angle,
float height_factor,
int stride_x,
int stride_y,
int stride_z,
int stride_offset,
float voxelsize_x,
float voxelsize_y,
float voxelsize_z,
global float * height,

#ifdef CALC_FLOW
global float * flow_x,
global float * flow_y,
gendif
#ifdef HAS_entrained
, global float * entrained
#endi f|
, global float * write_back_entrained
, float entrainmentrate
, int openborder

get_global_id(0);
get_global_id(1);
get_global_id(2);

stride_offset + stride_x * gidx
+ stride_y * gidy
+ stride_z * gidz;

bound_x = get_global_size(0);
bound_y = get_global_size(1);
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kernel void tumbleMaterial(

float flow_rate,

float repose_angle,

float height_factor,

int stride_x,

int stride_y,

int stride_z,

int stride_offset,

float voxelsize_x,

float voxelsize_y,

float voxelsize_z,

global float * height,

global float * material,
#ifdef CALC_FLOW

global float * flow_x,

global float * flow_y,
gendif

global float * write_back
#ifdef HAS_entrained

, global float * entrained
#endi f|

vlok nat * write back entrained

, float entrainmentrate

get_global_id(0);
get_global_id(1);
get_global_id(2);

stride_offset + stride_x * gidx
+ stride_y * gidy
+ stride_z * gidz;

bound_x = get_global_size(0);
bound_y = get_global_size(1);
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float flow_rate,

float repose_angle,

float height_factor,

int stride_x,

int stride_y,

int stride_z,

int stride_offset,

float voxelsize_x,

float voxelsize_y,

float voxelsize_z,

global float * height,

global float * material,
#ifdef CALC_FLOW

global float * flow_x,

global float * flow_y,
#endif

global float * write_back
#ifdef HAS_entrained

, global float * entrained
#endi f|

, global float * write_back_e

, float entrainmentrate

, int openborder

get_global_id(0);
get_global_id(1);
get_global_id(2);

stride_offset + stride_x * gidx
+ stride_y * gidy
+ stride_z * gidz;

bound_x = get_global_size(0);
bound_y = get_global_size(1);
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