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Autotuning OpenCL Workgroups Sizes
Collaboartive autotuning for Stencils outperforms human experts

// Type of input
 and output data

.

typedef float DAT
A_T;

// "Complex" ker
nel. Performs lo

ts of trigonomet
ric heavy liftin

g.

DATA_T func(inpu
t_matrix_t *img)

 {

        DATA_T s
um = 0;

        // Itera
te over all exce

pt outer neighbo
uring elements.

        for (int
 y = -SCL_NORTH 

+ 1; y < SCL_SOU
TH; y++) {

                
for (int x = -SC

L_WEST + 1; x < 
SCL_EAST; x++) {

                
        // Do *s

ome* computation
 on values.

                
        DATA_T a

 = sin((float)get
Data(img, -1, 0)

);

                
        DATA_T b

 = native_sin((fl
oat)getData(img,

 0, 1) * a);

                
        sum += g

etData(img, y, x
) * a * (b / b);

                
}

        }

        DATA_T o
ut = 0;

        // Loop 
over horizontal 

region.

        for (int
 i = SCL_EAST; i

 >= -SCL_WEST; i
--) {

                
// DO *some* com

putation on valu
es.

                
sum *= cos((DATA

_T)((int)getData
(img, 0, i) % i)

 0)));

                
out += sinpi((flo

at)sum);

       init
(nDevices(d

eviceCount)
.deviceType

(deviceType
));

        // 
Create inpu

t and popul
ate with ra

ndom values
.

        Mat
rix<DATA_T>

 data({heig
ht, width})

;

        for
 (size_t y 

= 0; y < da
ta.rowCount

(); y++)

           
     for (s

ize_t x = 0
; x < data.

columnCount
(); x++)

           
           

  data[y][x
] = static_

cast<DATA_T
>(rand());

        // 
Create sten

cil.

        Ste
ncil<DATA_T

(DATA_T)> s
tencil = co

mplex

           
  ? Stencil

<DATA_T(DAT
A_T)>(std::

ifstream{“.
/complex.cl

”}, “func”,

           
           

           
      stenc

ilShape(nor
th(_north),

 west(_west
),

           
           

           
           

        sou
th(_south),

 east(_east
)),

           
           

           
      Paddi

ng::NEUTRAL
, 0)

           
  : Stencil

<DATA_T(DAT
A_T)>(std::

ifstream{“.
/simple.cl”

}, “func”,

           
           

           
      stenc

ilShape(nor
th(_north),

 west(_west
),

           
           

           
           

        sou
th(_south),

 east(_east
)),

           
           

           
      Paddi

ng::NEUTRAL
, 0);

        Stencil<DATA_T(DATA_T)> stencil = complex

             ? Stencil<DATA_T(DATA_T)>(std::ifstream{“./complex.cl”}, “func”,

                                       stencilShape(north(_north), west(_west),

                                                    south(_south), east(_east)),

                                       Padding::NEUTRAL, 0)

             : Stencil<DATA_T(DATA_T)>(std::ifstream{“./simple.cl”}, “func”,

                                       stencilShape(north(_north), west(_west),

                                                    south(_south), east(_east)),

        Stencil<DATA_
T(DATA_T)> stencil = 

complex

             ? Stenci
l<DATA_T(DATA_T)>(std

::ifstream{“./complex
.cl”}, “func”,

                     
                  ste

ncilShape(north(_nort
h), west(_west),

                     
                     

          south(_sout
h), east(_east)),

                     
                  Pad

ding::NEUTRAL, 0)

             : Stenci
l<DATA_T(DATA_T)>(std

::ifstream{“./simple.
cl”}, “func”,

                     
                  ste

ncilShape(north(_nort
h), west(_west),

                     
                     

          south(_sout
h), east(_east)),

        // 
Create inpu

t and popul
ate with ra

ndom values
.

        Mat
rix<DATA_T>

 data({heig
ht, width})

;

        for
 (size_t y 

= 0; y < da
ta.rowCount

(); y++)

           
     for (s

ize_t x = 0
; x < data.

columnCount
(); x++)

OmniTune generates synthetic benchmark 
programs to use for empirical testing

OmniTune collaboratively gathers performance 
data by testing different parameter values

OmniTune uses machine learning to predict 
parameters for unseen programs at runtime

Introducing OmniTune ...

Hand tuning programs 
is expensive and time 
consuming

We automate this task 
using collaborative 

machine learning

Read more . . .
http://chriscummins.cc

Machine Learning features

Source code Device Dataset

Remote servers

Local servers

Client applications

DBUS

TCP/IP

OmniTune architecture
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Performance is not portable across devices

Performance is not portable across programs
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Params

OpenCL Stencil programs

- Instruction densities
- Num. basic blocks
- Stencil region size
- etc.

- Compute devices
- Memory sizes
- Cache types
- etc.

- Container width
- Container heigh
- Input data type
- etc.

OpenCL stenicl kernels, implemented using SkelCL skeleon library.

Speedups calculated against the best statically 
chosen workgroup size.
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5.0x
speedup!Predicting OpenCL workgroup sizesof 429 stencil programs, executiondevices, and datasets.


