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Who am I?

ÅEngineer with 20 years coding experience

ÅPh.D. 10 yrs exp in large-scale ML + NLP



What is MetaOptimize?



What is MetaOptimize?

optimizing the process of



What is MetaOptimize?

optimizing the process of optimizing the process 

of



What is MetaOptimize?

optimizing the process of optimizing the process 

of optimizing the process of optimizing the 

process of optimizing the process of optimizing 

the process of optimizing the process of 

optimizing the process of optimizing the process



What is MetaOptimize?

ÅConsultancy on:

ÅLarge scale ML + NLP

ÅWell-engineered solutions



http://metaoptimize.com/qa/

òBoth NLP and ML have a lot of folk wisdom about 

what works and what doesn't. [This site] is crucial for 

sharing  this collective knowledge.ó - @aria42



Outline

ÅDeep Learning

ðSemantic Hashing

ÅGraph parallelism

ÅUnsupervised semantic parsing



Outline

ÅDeep Learning

ðSemantic Hashing

ÅGraph parallelism

ÅUnsupervised semantic parsing



Opportunity with Deep Learning

ÅMachine learning thatõs

ðLarge-scale (>1B examples)

ðCan use all sorts of data

ðGeneral purpose

ðHighly accurate



Deep Learning
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ÅArtificial intelligence???
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Works!



Artificial Intelligence



Artificial Intelligence

ÅStill far from the 

goal!

ÅWhy?
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Intelligence comes from knowledge



How can a machine get knowledge?

Human input



NO!
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Statistical Learning

ÅNew multi-

disciplinary field

ÅNumerous 

applications



ÅEasy for machines 

ÅHarder for humans

ÅMathematically: 
fundamentally difficult

ÅEasier for humans

Generalize?Memorize? or



How do we build

a learning machine?



Deep learning architecture
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Output: is bob?

Highest-level features:

Faces

Abstract features:

Shapes

Primitive features:

Edges

Input: Raw pixels



Shallow learning architecture
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Why deep architectures?
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subroutine2 includes 

subsub2 code and 

subsub3 code and 

subsubsub3 code and é
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Insufficient Depth

Insufficient depth =

May require exponential-size 
architecture

Sufficient depth = 

Compact representation
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Whatõs wrong with a fat architecture?



bad generalization

Overfitting!



Occamõs Razor



Other motivations for deep architectures?



Learning Brains

Å1011 neurons, 

1014 synapses

ÅComplex neural network

ÅLearning: modify 

synapses



Visual System



Deep Architecture in the Brain

Retina

Area V1

Area V2

Area V4

pixels

Edge detectors

Primitive shape 

detectors

Higher level visual 

abstractions



Deep architectures are Awesome!!!

ÅBecause theyõre compact

buté



Why not deep architectures?

ÅHow do we train them?



Before 2006

Failure of deep architectures



Breakthrough!
Mid 2006



Signal-to-noise ratio

ÅMore signal!



Deep training tricks

ÅUnsupervised learning



Deep training tricks

ÅCreate one layer of features at a time
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(I did my 

postdoc here)



Deep learning a success!

Since 2006

Deep learning breaks records in:

ÅHandwritten character recognition

ÅComponent of winning NetFlix entry

ÅLanguage modeling

Interest in deep learning:

ÅNSF and DARPA



Opportunity with Deep Learning

ÅMachine learning thatõs

ðLarge-scale (>1B examples)

ðCan use all sorts of data

ðGeneral purpose

ðHighly accurate
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Opportunity with Semantic Hashing

ÅFast semanticsearch



Whatõs wrong with keyword search?
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Keyword search

ÅSearch for tweets on òHadoopó

ÅMisses the following tweets:

ðòJust started using HBaseó

ðòI really like Amazon Elastic Map-Reduceó



Whatõs wrong with keyword search?



Whatõs wrong with keyword search?

Misses relevant results!



Standard search: Inverted Index



Hashing

ÅAnother technique for search



Hashing

ÅFAST!


