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Attainable FLOP/s

* Demonstrate methodology using conv2d from
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output result = conv2d(input image, ’'NHWC’, kernel size, stride size, dtype)

Scaling Trajectories * Forward Pass (2D conv)

“ = Backward Pass (2D conv + derivative 5 o . |
. P e rfo rm a n Ce aS a Opt - tf.train. GradientDes(centOptimizer( 0.5 ) ) Physical Cares: 4 App Threads: 1 Self Elapsed Time: 7.524 ¢ Total Time: 7.524 ¢

i TR G - 1 M carmML1+NTS) M L2 [ L3 M DRaM
L2080 <o, 802 -
1 5, A= ~ 0GRl Memory Operation Type

" Loads { Stores (¢ Loads+Stores

01 I Default | Apply | Cancel

0.01

funCtiOn Of thread ,§_- exec _op = opt.compute gradients(output result)
concurrency provides, # 0 Each kernel includes mult :
< : . ple sub-kernels
little InSIth 5 S / — o Padding, permutations, conversions, compute, etc... —uu m u n It E n a e me nt
o Should include all of them when analyzing performance : :
- | _ = Strong collaboration with NERSC, Intel, and NVIDIA
* Need better approach : = TensorFlow also includes an autotuning step | J | | | | |
to understand turn s o Ignore autotuning when profiling/modeling = We've run Roofline tutorials at sc17, sc18, sC1o,
: o 4 8 16 32 64 o nvprof --profile-from-start off ECP’18, ECP’19, ISC’18, ISC’19, NERSC, etc...

overs In pel’fOrmanCe #Threads o run 5 warmup iterations (autotuning / not profiled)

o start profiler (pyc.driver.start_profiler), run 20 iter, stop profiler
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» Use Roofline to analyze thread scalability
= “Roofline Scaling Trajectories” conv2d Forward Pass

o 2D scatter plot of performance as a function of intensity and
concurrency
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