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About ThoughtWorks Intelligent Empowerment Service
Why DeeplLearning.scala

Neural Network Is Functional Programming

Monadic Deep Learning

Expression Problem in Deep Learning
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OUR HOLISTIC APPROACH TO INTELLIGENT EMPOWERMENT

DATA DATA PLATFORM DATA~ - ' MACHINE
STRATEGY ENGINEERING INSIGHIS INTELLIGENCE

Uncovering data Ability to design and Gain insights from data Leveraging machine
opportunities and build data platforms, to inform decision learning technigques to
guiding the vision for collecting, streaming making, including exhibit intelligent
transformation and managing descriptive and behavior, and take
organizations to enterprise-wide data, diagnostic analytics. autonomous actions
become data-led ready for analysis from data insights.

SOFTWARE EXCELLENCE AND PRODUCT THINKING
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EMPOWERED
BUSINESSES:

Pricing Strategies

Risk & Compliance
Fraud Detection

Supply Chain Optimisation
Demand Forecasting
Anomaly Detection
Predictive Maintenance
Staff Scheduling
Aircraft Scheduling
Operations/Logistics
Optimisation

©ThoughtWorks 2017 Commercial in Confidence

EMPOWERED
CUSTOMERS:

Conversational Commerce
Hyper-Personalisation
Recommendation Engines
mage Search

Customer Support
Language Translation
Voice Control

APPLICATION OF INTELLIGENT EMPOWERMENT TO MEET BUSINESS NEEDS

EMPOWERED
EMPLOYEES:

Document Classification
Trend Analysis

Process Automation
Forecasting

Image Classification
Predictive Analytics

Speech Recognition
Information Summarisation
Natural Language Analytics
Sentiment Analysis




WE MAKE IT REAL

DATASCIENCE AND MACHINEsL EARNING
AREBEEASY TO STAR TWIN_NHE [vAD . » ’

ACCESS TO ARGORITHMS Choosing the right one
ISTDEMOCRA TRZE DR, _ ' IS a sought-after skill

STORAGE AND COMPUTING Effective data & platform
ARE A COMMODITY... strategy Is anything but
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Why are Data Science and Machine Learning Projects special? (I/11)

Software Development Project

Business Developing

Problem




Why are Data Science and Machine Learning Projects special? (1/1)

Data Science and Machine Learning Project

Business Developing
Problem
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WHAT'S GOOQOD IN BIG DATA ECOSYSTEM?

hadmzap
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WHAT'S GOOD IN DEEP LEARNING FRAMEWORKS?

theano
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WHAT'S GOOD IN DEEP LEARNING FRAMEWORKS?
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WHAT'S GOOD IN DEEP LEARNING FRAMEWORKS?

e Static Type System e Internal DSL
e Functional Programming I e Automatic Differentiation

e Dynamic Neural Network
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WHY DEEPLEARNING.SCALA

Static Type Functional nternal DSL Automatic Dynamic Neural

System Programming Differentiation Network
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Static Type Functional Automatic Dynamic Neural

System Programming internal DSL Differentiation Network
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WHY DEEPLEARNING.SCALA

Functional
System Programming

Static Type

Automatic Dynamic Neural

internal DSL Differentiation Network

Theano NoO NoO Yes . symbqliq NO
differentiation

TensorFlow No NoO NoO No NoO

TensorFlow Fold No NoO NoO No Yes

TensorFIOV\_/ Eager NoO NoO Yes Yes Yes
Execution

Chainer NO NO Yes Yes Yes
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WHY DEEPLEARNING.SCALA

Functional
System Programming

Static Type

Automatic Dynamic Neural

Internal DSL Differentiation Network

Theano NoO NoO Yes . symbqliq NO
differentiation
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WHY DEEPLEARNING.SCALA

Static Type Functional nternal DSL Automatic Dynamic Neural
System Programming Differentiation Network
Theano NoO NoO Yes . symbqllq NoO
differentiation

TensorFlow No No No No No

TensorFlow Fold NoO No NoO No Yes

TensorFIOV\_/ ager NoO No Yes Yes Yes
Execution

Chainer NoO No Yes Yes Yes

Torch & PyTorch NoO No Yes Yes Yes

DeeplLearning4; Yes NoO NoO No NoO

BigDL Yes No NO No No

DeeplLearning.scala Yes Yes Yes Yes Yes




ARCHITECTURE OF DEEPLEARNING.SCALA 2.0

application application application

A madchi s g applications
RNN Mam plugin
plugin

: Adagrad
DeepLearning.scala2.0 plugin

library
developed by
CIES team

DYNAMIC NEURAL
NETWORK

library
developed by
community

future.scal

tryt.scala RAIl.scala .

feature.sc
ala

subsystem

ThoughWorks

nd4
= ach scalaz shapeless J

frontend plugin platform nd4j backend plugin

https://github.com/ThoughtWorksinc/Deeplearning.scala/tree/2.0.x 17
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