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About Me

MUAZ HRUSTANBEGOVIC
SENIOR DEVELOPER

Experienced 81 Dewloper (MS Stack)
Datas Engineet/Dats sclence

Machine Learning
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Using Azure Machine
Learning in Data Science

@ Galerija| 45 min

" cLoud £¥ NetWork % mistral

Faculty of Electrical Engineering Sarajevo
Originally, Bl developer and data geek
Working with Data Science and ML recently




(Goals

Introduction to ML and Data Science

Learn how to create and consume Azure ML experiment

Try to solve real world problem using Data Science
approach



Agenda

Introduction and history of ML
Data Science - Lifecycle

Where to use ML?
Azure ML

Fancy Demo

Create and consume ML experiment

Conclusion



What is Machine Learning?

-Machine learning is an application of artificial intelligence (Al
that provides systems the ability to automatically learn and
improve from experience without being explicitly
orogrammed. Machine learning focuses on the development

of computer programs that can access data and use it learn
for themselves.

-Machine learning is a field of computer science that uses
statistical technigues to give computer systems the ability to
"learn” (i.e., progressively improve performance on a specific
task) with data, without being explicitly programmed.




History of Machine Learning

- Blaise Pascal made an “arithmetic machine” - 1642
- Alan Turing conceives his "Universal Machine, - 1936
- Neural Network - 1943

- Lots of Sci-Fi
- Deep Blue beat Garry Kasparov - 199/

- Reboot — 2006
- Google’s AlphaGo - 2016




Data Science

Data science, also known as data-driven science, is an
interdisciplinary field of scientific methods, processes,
algorithms and systems to extract knowledge or insights
from data in various forms, either structured or unstructured,
similar to datamining.

Data Science includes following roles:
« Data Scientist

« Data Analyst

« Data Architect

- Data Engineer

« Business Analyst

« Data and Analytics Manager




Data Science Workflow

« Hypothesis
» Data Selection and Preprocessing
 Data Splitting

« Feature Selection and Feature
Engineering

« Model Selection
« Train, evaluate and score model
« Again?




Data Science Workflow

Transform, Binning
Temporal, Text, Image
Feature Selection

Feature
Engineering

Algorithms, Ensemble
Parameter Tuning Model

Retraining Training

Model management

Cross Validation Model
Model Reporting

A/B Testing Evaluation

Web
Services

Business
Understanding

Deployment

Scoring,
Performance

monitoring, etc.

Acquisition &
Understanding

Customer
Acceptance

Wrangling,
Exploration &
Cleaning

On-Premises vs Cloud
Database vs Files

Streaming vs Batch
Low vs High Frequency

On-premises vs Cloud
Database vs Data Lake vs ..
Small vs Medium vs Big Data

Structured vs Unstructured
Data Validation and Cleanup
Visualization




Machine Learning — Learning types

Supervised learning is the machine learning task of learning a
function that maps an input to an output based on example
input-output pairs

Unsupervised learning is the machine learning task of inferring
a function to describe hidden structure from "unlabeled" data.

Reinforcement learning is an area of machine learning
inspired by behaviourist psychology|citation needed],
concerned with how software agents ought to take actions in
an environment so as to maximize some notion of cumulative
reward.




Machine Learning - Alghoritms

Regression - Forecast the future by
estimating the relationship between
variables.

Anomaly Detection - Identity and predict
rare or unusual data points.

Clustering - Separate similar data points
Into Intuitive groups.

Classification - Identity what category new
information belongs in

Recomender — Associations between cases




Where to use ML?

- Health
- FiInance

- lnsurance
- Social Media
- Marketing

- Where we used it?



Common issues In Data Science

- Where is the data?
- Qverfitting/Underfitting

- High level of abstraction
- Brr.. How to use this?
- Project failures

- Lack of Data Science education.

- [t is all about Culture



What Microsoft
offers?




What Microsoft offers?

Microsoft Al Platform

Mm@ 4 A

re Notebooks Azure ML Workbench VS Code Tools fo

Al Services

Al Infrastructure

Deep Learning Frameworks

See https://azure microsoft.com/en-us/overview/al-platform
for more information about the various services and features
of the Microsoft Al Platform



What Microsoft

offers - Azure”
ML only




Azure ML Services - preview

Integrated, end-to-end data science and advanced analytics solution. It
enables data scientists to prepare data, develop experiments, and deploy
models at cloud scale.

AZURE MACHINE LEARNING

AZURE MACHINE LEARNING SERVICES TRAIN & DEPLOY OPTIONS

Spark
AZURE SQL Server
_______________________________ Virtual machines
i GPUs

Container services

1
Al dev / :
. . d i ON-PREMISES
Experimentation and | woeaimn | ___________________E ______________________________ sSQL Server
Model Management CPU/GPU Machine Learning Server

Notebooks
IDEs
Azure Machine Learning Workbench

' EDGE COMPUTING
e o |j j Azure loT Edge



Azure Data Science VM

Customized VM images on Azure, loaded with data science tools used to
build intelligent applications for advanced analytics.

Windows and Linux editions

-- & LANGUAGES
o

DEVELOPMENT DATA
TOOLS . ) PLATFORMS

Data Science

Virtual DEEP LEARNING
DATA INGESTION Machine P VIRTUAL MACHINE

TOOLS

ML &
Al TOOLS

DATA EXPLORATION
& VISUALIZATION



Azure ML Studio

Azure Machine Learning Studio is a collaborative, drag-
and-drop tool you can use to build, test, and deploy
predictive analytics solutions on your data.

«  PROJECTS - Collections of experiments, datasets, notebooks, and other
resources representing a single project

« EXPERIMENTS - Experiments that you have created and run or saved as
drafts

«  WEB SERVICES - Web services that you have deployed from your
experiments

«  NOTEBOOKS - Jupyter notebooks that you have created
« DATASETS - Datasets that you have uploaded into Studio

« TRAINED MODELS - Models that you have trained in experiments and
saved in Studio

« SETTINGS - A collection of settings that you can use to configure your
account and resources.




Azure ML — Sources and Data Formats

- Azure Blob Storage - ARFF

- Azure SQL DB - CSV

- Azure SQL DW~ - SVMLight
- Azure Table - TSV

- Desktop Direct Upload - Excel

- Hadoop Hive Query - ZIP

- Manual Data Entry

- OData Feed

- On-prem SQL Server*
- Web URL (HTTP)



Azure ML — Experiment and Modules

Experiment are datasets and analytical
modules, which you connect together to
construct a predictive analysis model.

Create an experiment from scratch, or you
can use an existing sample experiment

https://qgallery.azure.ai/

A module is an algorithm that you can
perform on your data.



https://gallery.azure.ai/

Azure ML — Python Module

Azure Machine Learning Studio uses the Anaconda distribution.

Upload a ZIP file containing Python code to your workspace v?\/?

Read, load, and manipulate data from sources not supported by
the Import Data module

Limitations:

« All files saved locally are isolated and deleted once the
module finishes.

« (Can only access current directory and its sub-directories
« [t is not possible to return trained models directly back to the
Azure Machine Learning runtime



https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/import-data

Azure ML — R Module

Extend your experiment with custom R script @

=
Accepts multiple input datasets and yields a single dataset as output V?\/?

¥

Unsupported packages:
The package has a Java dependency.
The package binaries are not compatible with the sandboxed Azure environment.
The package requires direct Internet access, or network access.

List of supported packages:
https:.//docs.microsoft.com/en-us/azure/
machine-learning/studio-module-reference/
r-packages-supported-by-azure-machine-learning



https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/r-packages-supported-by-azure-machine-learning
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/r-packages-supported-by-azure-machine-learning
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/r-packages-supported-by-azure-machine-learning

Azure ML — Web Service

Dep

OreC

Two types of

oy an Azure Machine Learning
ictive model as a Web service.

5€

¢ Request-
- Batch Execution Service (BES)

Res

"VICES:
oonse Service (RRS)

Call web services directly from Excel




Predicting BTC prices

Or how to make millions by investing in cryptocurrencies... Before reality kicks in.



Demo

Predictin BTC prices using Linear Regression
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Linear Regression

10



Linear Regression

0 50 100 150 200 250 300



Demo /

Consume prediction via Excel



Further?

Sentiment Analysis of #BTC twitter data



Pricing - Studio

Jrige

Azure subscription
Max nurnber of modules per experiment

Max experiment duration

"Max storage space

Read data from On-Premises SOL &
Sxecution,/performance

Production Web AP

SLA

FREE

“reg

Mot required

100

1 hour per experimant

10 GB

Mo

Single node

Mo

Mo

STANDARD

30.99 per seat per month
31 per studic experimentation hour

Requirsd

Unlimited

Up to T days per experiment with 3 maximum of
24 hours per module

Unlimited - BYO

Yes

Multiple nodes

s

Yes



Pricing - Production Web API

DEV/TEST

STANDARD 51 STANDARD 52 STANDARD 53

Tier Price per month 50 £100.13 $1,000.060 $9,999.93
Features
ncluded transactions (per month) 1,000 100,000 2,000,000 50,000,000
ncluded compute hours (per manth) 7 a5 S00 12,500

Total number of web services' 2 10 100 500

Chrerage rates A $0.50 par 1,000 transzactions $0.25 per 1,000 tranzactions 50,10 per 1.000 transactions

52 per APl compute hour §1.50 per AP cormpute hour 51 per APl compute hour
£ AP| usage restrictions apply on the testing tier—Limited to two concurrent RRE calls

K N T S
lurmber of web services custom

r cam assodiate with a plan at any given point of time.



Wil this make me a
Data Sciencitst?



Why use it?

Fasy to leamn

-asy to use
-asy to share

Degree of customization
Mature product

Web Service
Again, Web Service




Q&A?



Panel diskusija: Azure Cloud & DevOps by Mistral Technologies
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