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Machine	learning	enables	nearly	every	
value	proposition	of	web	search.
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Preprocess

Experiment

MeasurePublish

Business	
problem

https://aka.ms/tdsp

https://www.techemergence.com/h
ow-to-apply-machine-learning-to-
business-problems/



Classification Regression Anomaly	
Detection

Clustering





50°F 30°F 68°F 95°F1990

48°F 29°F 70°F 98°F2000

49°F 27°F 67°F 96°F2010

? ? ? ?2020

… … … ……

Known	data
Model
Unknown	data

Weather forecast sample

Using	known	data,	develop	a	model to	predict unknown	data.



90°F

-26°F

50°F 30°F 68°F 95°F1990

48°F 29°F 70°F 98°F2000

49°F 27°F 67°F 96°F2010

Using	known	data,	develop	a	model to	predict unknown	data.

Predict 2020	Summer





Age<30

Income	>	
$50K

Xbox-One	
Customer

Not	Xbox-One	
Customer

Days	Played	>	
728

Income	>	
$50K

Xbox-One	
Customer

Not	Xbox-One	
Customer

Xbox-One	
Customer





Classify	a	news	article	as	(politics,	sports,	technology,	health,	…)

Politics Sports Tech Health

Using	known	data,	develop	a	model to	predict unknown	data.



Using	known	data,	develop	a	model to	predict unknown	data.

Documents Labels

Tech

Health

Politics

Politics

Sports

Documents	consist	of	
unstructured	text.	Machine	
learning	typically	assumes	a	
more	structured	format	of	

examples

Process	the	raw	data



Using	known	data,	develop	a	model to	predict unknown	data.

LabelsDocuments

Feature

Documents Labels

Tech

Health

Politics

Politics

Sports

Process	each	data	instance	to	represent	it	as	a	feature	vector



Known	data

Data	instance

i.e.

{40,	(180,	82),	(11,7),	70,	…..}	:	Healthy

Age Height/Weight

Blood	Pressure

Hearth	Rate

LabelFeatures

Feature	Vector



Using	known	data,	develop	a	model to	predict unknown	data.

Documents Labels

Tech

Health

Politics

Politics

Sports

Training	data

Train	
the	

Model

Feature	Vectors

Base	
Model

Adjust
Parameters



Known	data	with	true	labels

Tech

Health

Politics

Politics

Sports

Tech

Health

Politics

Politics

Sports

Tech

Health

Politics

Politics

Sports

Model’s
Performance

Difference	between	
“True	Labels”	and	
“Predicted	Labels”

True
labels

Tech

Health

Politics

Politics

Sports

Predicted
labels

Train	the	Model

Sp
lit

Detach

+/-
+/-

+/-



Accelerating	adoption	of	AI	by	developers
(consuming	models)		

Rise	of	hybrid	training	and	scoring	scenarios

Push	scoring/inference	to	the	event	(edge,	cloud,	on-prem)	

Moving	high-end	developers	into	deep	learning	as
non-traditional	path	to	DS	/	AI	dev

Growth	of	diverse	hardware	arms	race	across	all	form	factors	
(CPU	/	GPU	/	FPGA	/	ASIC	/	device)

Demonstrating	success	of	transfer	learning	techniques
while	reducing	dev	complexity

Data prep

Model deployment & management

Model lineage & auditing

Explain-ability

D A T A 	 S C I E N C E 	 & 	 A I

C H A L L E N G E SK E Y 	 T R E N D S





Machine Learning & AI Portfolio
When to use what?

What engine(s) do you want to use?

Deployment target

Which experience do you want?

Build your own or consume pre-trained models?

Microsoft ML & 
AI products

Build your own

Azure Machine 
Learning

Code first

(On-prem)
ML Server

On-prem
Hadoop

SQL Server 

(cloud) 
AML (Preview)

SQL Server Spark Hadoop Azure Batch DSVM Azure Container 
Service

Visual tooling

(cloud) 
AML Studio

Consume

Cognitive 
services, bots



• Manage	training	jobs	locally,	
scaled-up	or	scaled-out

• Run	distributed ML	training	
jobs (e.g Tensorflow,	CNTK,	etc.)

• Conduct	a	hyperparameter	
search	on	traditional	ML	or	DNN

• Service	side	capture	of	run	
metrics,	output	logs	and	models	

• Leaderboards,	side	by	side	run	
comparison	and	model	selection

• Use	your	favorite	IDEs,	editors,	
notebooks,	and	frameworks

Azure ML Experimentation

U S E  T H E  M O S T  P O P U L A R  I N N O V A T I O N S

U S E  A N Y  T O O L

U S E  A N Y  F R A M E W O R K  O R  L I B R A R Y



Spark
SQL Server 
Virtual machines 
GPUs
Container services

Notebooks
IDEs

Azure Machine Learning Workbench

SQL Server

Machine Learning Server

O N - P R E M I S E S

A Z U R E 	 M A C H I N E 	 L E A R N I N G

E D G E  
C O M P U T I N G Azure IoT Edge

Experimentation and 
Model Management

A Z U R E  M A C H I N E  L E A R N I N G  
S E RV I C E S

T R A I N  &  D E P L O Y  O P T I O N S

A Z U R E
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https://aka.ms/dsvm
ARM Templates

https://www.pyimagesearch.com/2018/03/21/my-review-of-microsofts-deep-
learning-virtual-machine/





Azure Blob 
Storage

Azure Machine 
Learning Model 

Management Service

GPU Data 
Science Virtual 

Machine

Machine learning model

C# ETL 

Azure Container 
Registry

Predictive web application

Enhanced image classification
Transfer learning, convolutional neural networks and gradient-boosting decision tree learning algorithms have redefined 
image classification

Azure Cluster Service



Azure Container 
Service

Azure Machine 
Learning

Azure GPU Data Science Virtual Machine

Web App 
(Jupyter Notebook)

Workbench Experimentation 
Service

Microsoft 
SQL Server

Azure Machine Learning 
Operationalization 

Cluster 

Improved text prediction
Deep learning and natural language processing boosts search efficacy and tagging accuracy

SQL





Challenge 
• Traditional power line inspection services are costly
• Demand for low cost image scoring and support for 

multiple concurrent customers
• Needed powerful AI to execute on a drone solution

Solution
• Deep learning to analyze multiple streaming data 

feeds
• Azure GPUs support Single Shot multibox detectors
• Reliable, consistent, and highly elastic scalability with 

Azure Batch Shipyards

Drone-based electric grid 
inspector powered by deep 
learning



Data Sources Ingest Prepare Analyze Publish Consume

A C T I O NI N T E L L I G E N C ED ATA

Drone collected 
images

Batch	upload	of	
drone	images

On-prem
command 

center

Azure Blob
Raw	storage

Cosmos DB
Contain	inventory	
results	and	state	

changes

Azure Batch

Docker Image
DNN	contained	in	a	

Docker	image

Azure Blob

Azure Functions

Cosmos DB

10
01

10
01

eSmart architecture
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https://vykhand.github.io/kaggle-jigsaw

How-to:	document	collection	analysis
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https://github.com/Azure/DataScienceVM/tree/master/Scripts/CreateDSVM
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https://azureprice.net/



https://github.com/vykhand/kaggle-jigsaw

Everything	is	a	hyperparameter!





http://sacred.readthedocs.io
where
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Python packages for ML

https://azure.microsoft.com/en-us/blog/azure-ai-platform-announcements-new-innovations-for-developers/
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Core

Workspace

Project

Run

Train

CNTK

TensorFlow

Script

Hyperdrive

Data

Connection

Mount

Copy

Provision

Batch	AI

DSVM

ACI

Deploy Model


