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Microsoft & Machine Learning

Answering guestions with experience

1997 = 1997 mmm 2008 wmm 2009 wmm 2010 wmm 2074 wmm 2075 wmp

Microsoft Hotmail Bing maps Bing search Kinect Skype Azure Machine
Research launches launches launches launches Translator Learning GA
formed launches

Machine learning is pervasive throughout Microsoft products.



Model Your Way

[Data Scientist]
All Skill Levels

Business-tested Algorithms
R & Python

Differentiation

Accessibility

Deploy in Minutes
[Data Scientist, IT & Developers]
One Click Deployment
Manage via Cloud Portal
Model accessed as a Web Service

Expand your Reach
[Ecosystem & Developers]
Product Gallery
Azure Marketplace
The Data Science “Inside”



Azure Machine Learning Service

Data -> Predictive model -> Operational web APl in minutes

Data Clients

ML STUDIO

Model is now a web
service that is callable

Blobs and Tables

. Integrated development environment
Hadoop (HDInsight) for Machine Learning

Relational DB (Azure SQL DB) I v
. ||||| Q’
ﬁ

Monetize the API through
our marketplace



Azure Machine Learning Service

Data -> Predictive model -> Operational web APl in minutes

Experiments, Modules, and Datasets

e (ollaborative
« Drag-and-drop

Create Experiments S : !
Preprocess data — tool
Analysis and reduction 2
Extract features

Enrich features : :
Test and iterate e " i .
Train " Write Models Build
Score K i e Jest
4
—_— * Deploy
Read BLOB, Table, or Text Data Wite Scored Data
Predictive
7 | T Analytics solutions

Hive, SQL on your data.

Azure, or
Windows Azure
Tables




What can Azure ML do for you...?




: o https://studio.azureml.net
Machine Learning in ML Studic Data Source Data Format
Guest Access Workspace: Free trial access without logging in. - Azure Blob Storage - ARFF
Anomaly Detection Free Workspace: Free persisted access, no Azure subscription needed. | - Azure SQLDB -GV
One-class Support Vector Machine Standard Workspace:  Full access with SLA under an Azure subscription. - Azure SQL DW* - S\MLight
Principal Component Analysis-based Anomaly Detection - Azure Table -Tsv
Time Series Anomaly Detection® - Desktop Direct Upload - Excel
(assification Cross browser drag & drop ML workflow designer. - Hadoop Hive Query -ZIp
i i Zero installation needed. - Manual Data Entry
Two-class Classification _ OData Feed
Averaged Perceptron Data/Model Visualization Import Data - On-prem SQL Server*
Bayes Point Machine - Scatterplots - Web URL (HTTP)
Boosted Decision Tree - Bar Charts
Decision Forest - Box plots
Decision Jungle _ Histogram Unlimited Extensibili
Logistic Regression - R and Python Plotting Libraries _ IR Script. Mgdule: d
MNeural Network - REPL with Jupyter Notebook n .
Support Vector Machine -ROC, PTEdsI'JlorﬂFbecall, Lift [ ?"”m Script :"dmﬂ Preprocess Data Preparation
Multi-class Classification - Confusion Matrix : Jumtul r |NI|.I|::I|:|u ; - Clean Missing Data
Decision Forest - Decision Tree* - Chip Outliers
Decision Jungle - Edit Metadata
Logistic Regression - Feature Selection
Meural Network - Filter
One-vs-all Built-in ML Algorithms split Data - Learning with Counits
Clustering - Normalize Data
K-means Clustering - Partition and Sample _
Recommendation Training - gr:npal_ I CEumponentﬁ.mlysls
hl'l_atd‘bnx Recommender _ Cross Validation _ SOLite Transformation
Regression | - Retraining Train Model - Synthetic Minority Oversampling Technique
Bayesian Linear Regression - Parameter Sweep viE
Boosted Decision Tree
Decision Forest
Fast Forest Quantile Regression
e — Enterprise Grade Cloud Service
" - - SLA: 99.95% Guaranteed Lip-time
O“_"“ﬂ' Rmrﬁ:{nn Score Model - Azure AD Authentication
: P‘un:s'l::m Regre-mun - Compute at Large Scale
Statistical Functions - Multi-geo Availability
Descriptive Statistics - Regulatory Compliance®
Hypothesis Testing T-Test
Linear Commelation
e - One-click Operationalization
Text Analytics pe
Feature Hashing
MNamed Entity Recognition =
bit Make Prediction with Elastic APls Egﬂwﬂf ffgallery.arureml.net)
Com i - uest-Response Service (RRS) 5
puter Vision Predictive iment E} Execution Service . pies & Templates
OpenCV Library EEEL  Betraining AP (BES) - Workspace Sharing and Collaboration
Retraining - Live Chat & MSDN Forum Support

* Feature Coming Soon







Model Your Way: Open source/our source
Script with R, SQLite or Python Big learning with counts

CPython 2.7 support from inside AML Studio TB scale datasets
numpy/scipy/panda/scikit-learn/etc. Modular: tune/monitor/replace in isolation
Anaconda distro pre-installed Monitorable and debuggable
eml_main(d amel):
e e B> Resder
‘ el .
e e
[u v } ,‘...:::tg:gé y(eolommest-11) ' - E> o s B8 Buid CK
e B o e
Pyt h O n C | | e nt | | b ra ry @ Two-Class Boosted Decision T...
Analyze data using Python and its libraries \

Use IPython, PTVS, Eclipse to edit/debug [E] Train Mode



Deploy in Minutes Expand your Reach

One click to production New in-product Gallery
Publish as a Web Service or to Gallery Discover what others have built
Continuous updates to streamline process Learn by dropping these into your workspace
Stay tuned to our blog for more Share your work with others
Discover. Learn. Share.
Binary Classification: Income Prediction [Scoring Exp.] Finished running v/ f Bicycle demand forecasting from O'Reilly Media

webcast and report; Data Science in the Cloud wit...
his expe t is developed in full in the O'Reifly Media report and webcast Dat

"
A’ Trendin ) gl
Predict W | Ri Predict Sample 1: Download redict t ] tivit
Classific dataset from UCL Adult seful f f Pred
lass dataset ngine




Carnegie

Mellon

University

““We see Azure ushering Smart buildings
(n an era of self-service

predictive analytics for CMU wanted to use sensor
the masses. We can only data for more than reactive
imagine the possibilities ”’ repair and diagnosis

Bertrand Lasternas
Carnegie Mellon
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Smart Buildings

The CMU Center for Building Performance and
Diagnostics studies the operational efficiency of its
buildings worldwide. Before partnering with OSISoft
and Microsoft, CMU was challenged to use sensor

data for more than reactive repair and diagnosis.

Competitive advantage

20% savings on energy costs; several hundred
thousand dollars campus-wide

Researchers focus on what's next; technicians
fix problems before they start

Business transformation

Scale: same headcount with significantly
more reach and impact

Carnegie

Mellon

University

We see Azure ushering in
an era of self-service
predictive analytics for the
masses. We can only
imagine the possibilities.

Bertrand Lasternas
Carnegie Mellon



