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Why Machine Learning Models 2

o Big data applications, e.g., base on Apache Spark framework, are rapidly
growing

o Hundreds/thousands of stages

o Growing interest also on Deep Learning, e.g., Convolutional Neural
Networks

o Training on GPGPUs, thousands of cores in a single computational node
o Scalability issues of traditional analytical models

o Current focus:

o Develop a benchmarking suite to automate the generation of performance
profiles for ML training

o Develop a library to automate the training of ML models and their hyper-
parameter tuning
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Sparkbench Library Extension 3
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Machine Learning Model Library ¢
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Experiment Settings 5
L I
* Workloads:
e TPC-DS - the industry benchmark for data warehouse systems
* Sparkbench library
* CNNs training on TensorFlow and Pvtorch
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ML results - Spark 6
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Conf 3 Tree Regression Network Forest 251
Case 0 0.70 2.64 1.18 8.33 g
Case 1 8.62 5.69 3.36 11.26 T s
Case 2 11.95 6.82 6.77 17.12 = o
Case 3 15.41 5.64 6.48 16.48
Case 4  17.36 8.33 44.58 15.06 ]
Case 5 24.70 33.58 11.92 33.17 * e 0 o o
Case 6 10.79 41.84 5.43 22.88 o



ML results - GPGPUs 7
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Number of features
GPUs number Extr. Extr. Inner Modules number
GPU Type GPU Type
Network Framework K80 M60 | GTX 1080Ti M60
AlexNet PyTorch 721 | 1218 4.98 Network | Framework | Max N. IMs 1 2 4
TensorFlow | 24.75 | 17.27 8.77 ResNet PyTorch 4 2351 | 2795 | 17.40
ResNet-50 |_PyTorch 511 | 9.04 11.76 ResNet PyTorch 5 2485 | 2511 | 16.75
TensorFlow | 24.58 | 18.29 6.54 ResNet PyTorch 6 26.76 | 2040 | 16.63
VGG-19 PyTorch 12.20 | 1598 2413 ResNet PyTorch 8 17.06 | 7.93 | 15.99
TensorFlow 8.84 | 13.52 13.65
Batch Size Extr.
GPU Type
P600 K80 M60 GTX 1080Ti
Network Framework 1 2 1 2 3 4 1 2 3 1 2 4 8
AleNet PyTorch 1112 | 7.85 174 | 333 | 181 | 066 619 | 349 | 658 | 0.75 043 | 162 | 115 | 416
exiNe TensorFlow 9.83 | 10.04 230 | 261 | 428 | 282 719 | 636 | 691 | 696 406 | 536 | 114 | 112
ResNet.50 | EyTorch 10.64 | 11.97 076 | 7.83 | 3.09 | 453 360 | 20.04 | 958 | 464 || 1262 | 1193 | 2063 | 429
esiNet TensorFlow || 237 | 1435 || 1025 | 1.27 | 1.84 | 683 || 208 | 279 | 3.07 | 2149 || 068 | 644 | 143 | 12.06
VGG-19 PyTorch - 1388 | 21.71 | 2763 | 9.65 || 10.74 | 1854 | 13.81 | 768 || 2498 | 17.40 | 293 | 14.06 7
- TensorFlow - - [1820 | 092 | 1.16 | 1058 734 | 5.06 | 274 | 692 || 2288 | 6.37 | 2412 | 2356
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