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Overview Testing

What is ttgLib? . . % Step 0. Install ttgLib SDK and add it to the INCLUDE
9 Heat-Mass-Transfer NBody Video-Processing - dpLIBR ARY pa%hs
ttgLib is a C++ middleware library that provides a set of '
optimization primitives to solve the problem of software Sc_)lution for Laplace equation Simulat!on qf the s_ystem _of Each fram_e IS converted to . By
performance optimization on heterogeneous systems. with - Neumann b_oundary N bodies interacting with | HSV, edited and then Step 1 Replace performance-critical constants by
ttgLib enables to tailor an application to the hardware conditions on a 2D grid. each other converted back to RGB dynamic parameters
platform it is running on as well as to the processed data = dim3 threads (128) ; ttgLib::CudaGridlD grid (count) ;
i i e e dim3 blocks (count / 128);
durmg the runtime. C kernel<<<blocks, ‘ kernel<<<grid.GetBlocks (),
Problems addressed threads>>> () ; grid.GetThreads () >>> () ;
* Magic constant determination. Most of the so called ( * Step 2. Use hybrid primitives
magic constants depend on data size. Therefore, at the ttgLib: :HybridForlD hfor; ttgLib::HybridTask htask;
. . . . . . hfor.CUDA () += cudaKernell; htask.CUDA () += cudaKernel;
compilation time, their optimal values remain unknown. | | Wkl | hfor.CUDA() += cudaKernel?2; htask.OpenCL() += clKernel;
const int threshold = 1024; #tdefine GRAIN 32 e e ] hfor.OpenCL () += clKernel; htask.Serial () += cppKernel;
#d_efine BLOCK—S:_[ZE 256_ long tile_length = 384; hfor.Process (data, 1024); htask.Execute () ;
* Wise load balancing. A simultaneous usage of CPU and Heat-Mass-Transfer sample o _ L
GPL|J'S t'Can Tﬁitl:[\er ?lccelerate ) OrI SItOV\; dOW]rc] | ’[h(ej ntel Xeon E3.1230 + NVidia GeForce 580GTX Intel Xeon E3-1230 + NVidia GeForce 295GTX (1 GPU) # Step 3. Define iterations andtetnfbble gpttl-m-lzafl-ons |
application. at's why an optimal strategy of loa gLib::OptimizationSession os;
pp . y p . gy . 50 20 while (residual > 1le-10) while (residual > 1le-10)
distribution cannot be implemented statically in the . o { {
application COde_ 40 16 ‘ os.StartIteration();
W a 22 = CPU (SSE) :‘2‘ = CPU (SSE) // ... /...
L].CP : o o e +gzLd§§EE;=o1l\é|;)6) 0 . + CPU (SSE+OMP) } } os.FinishIteration();
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W CH e I +tgLid * Step 4 (Optional). Use external ttgLib utilities to change
+ Best kernel selection. Hardware-specific optimizations p -——a : the optimization strategy, the device priorities or even
Spawn numerous implementations of the same  eois0  300x320 404D 9B0XGE0 16001600 :0 LJ60XIB0 320,020 640640 960:960 16001600 the value of any dynamlc paraeter‘ Just IN RUNIME'
algorithm. _Usually, the best version can be chosen only w0 20 “8";“:3 200,600 1280280 - o =5 e
after a series of tests. g-=
N-BOdy Sample ??E}:’{; %:e:;na:-::nn range [0, 1024): 1:164225 seconds + . :’lM[K}E:S::ZGQPUWithREdEOn(tm}HDGI'EPhiES
> cudaKernel2 > | fo o sy e et g L e e
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The solution . N
+ Dynamic parameters. Any magic constant that affects =CPU (100%, SSE > =CPU (100%, SSE)
ST ) . 400 +CPU((10%)1’GPU(;O%) 200 +CPU(10%)+GPU(90%)
application performance can be replaced by dynamic . GPU (100%, blocksizo=128) @ 1o GPU (100%
t th best | f hich i defined 0 +GPU (100%, blocksize=256) O blocksize=128)
parameter e best value of which is define 5 o . +GPU (100%,
automatically. g
100 50 gLl
int grain size = 32; Parameter<int> grain size = 32; LY .
double threshold = 0.1; ‘ Parameter<double> threshold = 0.1; 0 ° 2048 6144 16384 32768 65536 * A” prlmltlves and parameterS are mapped |nt0
1024 2048 4096 6144 8192 16384 24576 32768 49152 65536 1024 4096 8192 24576 49152 N
E . . ) £ . . ) Count of bodies Count of bodi hyperCUbe [OO, 10]
1 n < graln size 1 n < graln size ount of bodies
[ [ | | * Thus, the global optimization problem is reduced to the
* Hybrid programming primitives. Hybrid implementations Video-Processing sample minimization of time function in a hypercube
of popular pa_rallel prlmltlves like HybridFor or Intel Xeon E3-1230 + NVidia GeForce 580 GTX Intel Xeon E3-1230 + NVidia GeForce GTX 295 (2 GPUs) * At each iteration, the execution time as a function of
Hyb_lrldb'll'ask eﬁ'(f['.enﬂé' Q|str|bute the load between all 0 a particular parameters' values is measured
available computing devices. to A 350\\._Hw
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elsE OnGED (dat ), ‘ htask.Serial () += ProcessOnCPU; = o *t?ng_Lin(mO/o) = ?gg *t(tang_lin(mO/o) Optlmlzathn Strategy a;\?‘algOrlthm
rocessoun ata) s 100
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® Multiple optimization strategies. Taking account of Frame Frame Arameters B p2€[0'0’ 1'()]
application specificity the user can choose the best h d f th los i ilable in Halib SDK 3 ¥ R
optimization strategy for a particular computing pattern. € source code orthese sampies Is avaidabple in gLl p2
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