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Walking through an example with the stencil kernel SEJITS specializer

Stencil example: input { I. Python AST — Domain AST } [ 2. Optimize Domain AST }
from stencil_kernel import * Python Domain-Specific SO )
out_grid, X
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class ExampleKernel(StencilKernel): =0r X outgrid, LoopUnroller().unrol1(node, factor) Unrolled
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def kernel(self, in_grid, out_grid): Neighbor Loop

Call

for x in out_grid.interior _points(): REEAEAIE e s
for y in in_grid.neighbors(x, 1): \
out_grid[x] = out_grid[x] + in_grid[y] S f :
out_grid[x]
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In_grid = StencilGrid([5,5]) -
. . _ out_grid[x] in_grid[y]
In_grid.data = numpy.ones([5,5]) out gridix] | | in_ gridyi
out_grid = StencilGrid([5,5]) out_grid[x] in_grid[y] [out_grid[x] - out_grid[x] + in_grid[y]

ExampleKernel().kernel(in_grid, out_grid)  Rejects ASTs that don’t match domain format

« If specializer fails, fall back on running as pure Python

Optimizations are platform-independent

1 . . * Optimizations can exploit domain knowledge
, . . * Gives clear error messages in both cases
_)
1 Opportunities for improvement: Opportunities for improvement:
* New specializers for new domains +  New domain-specific optimizations

{ 3. Bind platform } Summary { }
Domain-Specific Platform-Specific App author Specializer author ~ SEJITS 3" party
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PyObject *out_grid)
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for (int _EwzZcfet = 1; (_EwzZcfet <= 256);
_EwzZcfet = (_EwzZcfet + 1))

Unrolled block scope { ... }

ciI!(_I-LI)rrn (ér;}l;c&nfﬂy\/k =1; (_HmEYlyVk <=
Neighbor Loop eme Utilties S o
call 0o :
mitialize Irput data Domain q ASP § Compiled _
variables AST Module d module forl(|nt 1=0; .
| < ${num_items}, .
~ - B ~ — - i++) { Machine
N F N N N Kemd o code
ca
. e o . Cache hit
» Autotuning and other platform-specific optimizations ST Templates
« Optimizations can be reused across "similar"
platforms (e.g., emit a generic SIMD representation, Opportunities for improvement:
let compiler map to final instruction set)  New code generation and compiler tools

« Easy way to deploy a new code generation tool

Opportunities for improvement: . to a wide audience without application
« Target new platforms (multicore, GPU, cloud) Try SEJ ITS you rSElf at' programmers having to learn a new language
* New platform-specific optimizations http//aspSEJltS pbWOrkS com




