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Deep neural networks

<

Magic/Art
(60-70%)

Ng A., Challenges of Deep Learning,
GTC, 2015 6
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epHyper

A scalable automated machine learning (AutoML) package
for developing deep neural networks



'Automated Machine Learning
’Hyperparameter Search
3Neural Architecture Search

DeepHyper

Hyperparameter
search

AMBS,
Hyperband,
DEAP, etc

Neural
architecture
search

RL, AE, random

Workflow

Balsam, Ray,
MPI




AutoML for deep learning

Lower-level problem:

solve  minimize errp ([X 4, Xp|;T;w)

w
Upper-level problem:

solve  minimize errv([X A, Xp] Viw™ [X g, Xp|)

XA, Xp

Architecture space Hyperparameter space



Challenges

Hyperparameter
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Example hyperparameters

learning_rate = param.continuous("learning_rate", 1le-06, 1, prior=prior.LOGUNIFORM)

clipnorm = param.continuous('clipnorm', 1le-04, 1)

clipvalue = param.continuous('clipvalue', 1le-04, 1)

epsilon = param.continuous("epsilon", 1e-20, 1, prior=prior.LOGUNIFORM)

decay = param.continuous("decay", 0, 1)

beta_1 = param.continuous("beta_1", 0, 1 - 1e-06)

beta_2 = param.continuous("beta_2", 0, 1 - 1e-08)
0

rho_momentum = param.continuous("rho_momentum", 0, 1)

space = [
param.discrete('batch_size', 8, 512, step.GEOMETRIC, 2),
param.discrete('epochs', 5, 60, step.ARITHMETIC, 1),
param.discrete('nunits', 256, 1024, step.ARITHMETIC, 1),
activation,
dropout,
optimizer,
set_clipnorm,
set_clipvalue




AMBS: Asynchronous model-based search

Unevaluated parameter
configurations

— Framework:

* Initialization phase

—Random or Latin
hypercube sampling

* |terative phase

— Fit model
—Sample using the model

Example Surrogate Model Fitted to Sampled Performance
(iterative refinement improves the learning model)
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Bayesian optimization

=== True (unknown) — LCB(x)

-—= u(x) . X Next sample point
e Observations
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N[Dense(5, 'relu )]
Ni[Dense(10,'sig )]
N:i[Dropout(0.7)]

% [Dense(20, relu ")
Nj[SkipConnection] ) (N3[Dropout(0.7)]
MN%[Dense(5, tanh )]

M [Dropout (0.4)] Rc,, . [Concatenate]
Rc,,..[Concatenate] Rc,, ,[Concatenate]

R, ,.[Concatenate] Rs,,.[Concatenate]
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Automated machine learning for deep
learning

Lower-level problem:

solve  minimize errp ([X 4, Xp|;T;w)

w
Upper-level problem:

solve  minimize errv([X A, Xp] Viw™ [X g, Xp|)

XA, Xp

Architecture space Hyperparameter space
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DeepHyper: Scalable AutoML package

DeepHyper

Neural
architecture
search

Hyperparameter
search

AMBS,
Hyperband,
DEAP, etc

RL with A2C,
A3C, random

Balsam, Ray,
MPI

https://github.com/deephyper/deephyper
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