
Chris Cummins    Pavlos Petoumenos     Michel Steuwer    Hugh Leather
c.cummins@ed.ac.uk
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Humans Need Not Apply
Self-tuning programs are here, and they outperform human experts

// Type of input 
and output data.

typedef float DATA
_T;

// "Complex" kern
el. Performs lots

 of trigonometric
 heavy lifting.

DATA_T func(input
_matrix_t *img) {

        DATA_T su
m = 0;

        // Iterat
e over all except

 outer neighbouri
ng elements.

        for (int 
y = -SCL_NORTH + 

1; y < SCL_SOUTH;
 y++) {

                f
or (int x = -SCL_

WEST + 1; x < SCL
_EAST; x++) {

                 
       // Do *som

e* computation on
 values.

                 
       DATA_T a =

 sin((float)getDat
a(img, -1, 0));

                 
       DATA_T b =

 native_sin((float
)getData(img, 0, 

1) * a);

                 
       sum += get

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

                }

        }

        DATA_T ou
t = 0;

        // Loop o
ver horizontal re

gion.

        for (int 
i = SCL_EAST; i >

= -SCL_WEST; i--)
 {

                /
/ DO *some* compu

tation on values.

                s
um *= cos((DATA_T

)((int)getData(im
g, 0, i) % i) 0))

);

                o
ut += sinpi((float

)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 = co

mplex

             ? Stencil
<DATA_T(DATA_T)>(std::

ifstream{“./complex.cl
”}, “func”,

                      
                 stenc

ilShape(north(_north),
 west(_west),

                      
                      

        south(_south),
 east(_east)),

                      
                 Paddi

ng::NEUTRAL, 0)

             : Stencil
<DATA_T(DATA_T)>(std::

ifstream{“./simple.cl”
}, “func”,

                      
                 stenc

ilShape(north(_north),
 west(_west),

                      
                      

        south(_south),
 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 . . .

Performance is not portable across devices

Performance is not portable across programs
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speedup!Predicting OpenCL workgroup sizesof 429 stencil programs, executiondevices, and datasets.


