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AZURE DATABRICKS

INTRODUCTION

= Foundedin late 2013

= By the creators of Apache Spark, original

team from UC Berkeley AMPLab AZURE DATABRICKS
= largest code contributor code to Apache |
Spark [
=  Provides certifications such as Databricks
Certified Application, Databricks Certified :’ S APACHE
Distribution and Databricks Certified ‘ pQr
Developer -
=  Main Product: The Unified Analytics Platform BIG APACHE MACHINE

. . DATA SPARK LEARNING
= |n Oct 2017, introduced Databricks Delta

(currently in private preview).
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APACHE SPARK

AN UNIFIED, OPEN SOURCE, PARALLEL, DATA PROCESSING FRAMEWORK FOR BIG DATA ANALYTICS

Spark SQL Spark MLIib Spark GraphX

> ; ] Streaming G
Spark Unifies: Interactive Machine ph

Batch Processing

Interactive SQL

Real-time processing

Machine Learning Spark Core Engine

Deep Learning



APACHE SPARK

BENEFITS
Performance Developer Productivity
Using in-memory computing, Spark is considerably Easy-to-use APIs for processing large datasets.
faster than Hadoop (100x in some tests). Includes 100+ operators for transforming.

Can be used for batch and real-time data processing.

. . Ecosystem
Unified Engine y
Spark has built-in support for many data
Integrated frameworkincludes higher-level libraries sources, rich ecosystem of ISV applicationsand a
for interactive SQL queries, Stream Analytics, ML and large dev community.

graph processing.

A single application can combine all types of
processing

Available on multiple public clouds (AWS,
Google and Azure) and multiple on-premises
distributors



AZURE DATABRICKS
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CONTROL EASE OF USE

Azure Marketplace
HDP | CDH | MapR

a

Any Hadoop technology,
any distribution

Azure HDInsight

) )
Q /)

Workload optimized,
managed clusters

Azure Databricks

Frictionless & Optimized
Spark clusters

laaS Clusters

Managed Clusters

Azure Data Lake
Analytics

Data Engineering in a
Job-as-a-service model

Big Data as-a-service

Azure Data Lake Store

Azure Storage

BIG DATA
ANALYTICS

BIG DATA
STORAGE



AZURE DATABRICKS

INTRO

= Azure Databricks is a first party service on Azure.
= Azure Databricks is integrated seamlessly with Azure services:
 Azure Portal: Service an be launched directly from Azure Portal

 Azure Storage Services: Directly access data in Azure Blob
Storage and Azure Data Lake Store

« Azure Active Directory: For user authentication, eliminating the
need to maintain two separate sets of uses in Databricks and
Azure.

€databricks
Microsoft Azure

« Azure SQL DW and Azure Cosmos DB: Enables you to combine
structured and unstructured data for analytics

« Apache Kafka for HDInsight: Enables you to use Kafka as a
streaming data source or sink

 Azure Billing: You get a single bill from Azure
 Azure Power BI: For rich data visualization

= Eliminates need to create a separate account with Databricks.



AZURE DATABRICKS

loT / streaming data

O

Cloud storage

&

Data warehouses

&

Hadoop storage

Azure Databricks

Collaborative Workspace

-
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DATA ENGINEER ¢ - DATA SCIENTIST
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BUSINESS ANALYST

Deploy Production Jobs & Workflows

O~0O~0

MULTI-STAGE PIPELINES

JOB SCHEDULER

A

NOTIFICATION & LOGS

Optimized Databricks Runtime Engine

S

DATABRICKS 1/0

Spoﬁg

APACHE SPARK

ol

SERVERLESS

N

Rest APIs

Machine learning models

il

Bl tools

Data exports

&

Data warehouses

Enhance Productivity

s\"'/

Build onsecure & trusted cloud

Scale without limits




AZURE DATABRICKS

ADVANCED ANALYTICS ON BIG DATA

1B ®

Logs, files and media
(unstructured)

il 5%
Business / custom apps
(Structured)

Ingest

Data factory

Store

Polybase

Prep & Train Model & Serve

Azure Databricks Azure Cosmos DB
(Spark Millib,

SparkR,

SparklyR)

Azure SQL Data Warehouse

Intelligence

L=
g
L J=0J

Web & mobile apps

———————————

| N

Analytical dashboards



AZURE DATABRICKS

REAL-TIME ANALYTICS

il

T'
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i

Unstructured data

Ingest Store Prep & Train Model & Serve

Azure HDInsight : Azure Databricks
(Kafka) (Spark)

Polybase
Azure storage Azure SQL Data Warehouse

Intelligence
v
_____ .|

Analytical dashboards




AZURE DATABRICKS

BENCHMARKS
Streaming

40 Core Throughput on 10 Worker Nodes
thigher is better)

seat [

rink {10 2/ [T - 2.9%
Fink {blog
post)
Kalka Streams |
0 10 20 30 a0 50 60
Theoughgut (Millicn reconds/s)

Spark on Databricks

SQL (TPC-DS)

Runtime total on 104 queries (secs - lower is better)

s

Spark on AWS 53,783

o

15000 30000 45000 60000

Runtime geomean on 104 queries (secs - lower is better)

Spark on Databricks

Spark on AWS

0 40 80

Runtime total on 77 Impala queries, normalized by CPU cores
(CPU time - lower is better)

120 160

Cloudera Impala

4000000



AZURE DATABRICKS

WORKSPACE

Workspaces—sort of like Directories— are a

. . / Wark hd MyTestFold W
convenient way to organize an user’s o e
NOtebOOk I_| bra I’IeS and DaSh boards ? Documentation & future,Pillow xmltodict wheel, matpl
! ’ ¢/> Release Notes B MyMNoteBook
Everything in a workspace is organized into :Tfa‘”‘“g&“'“’"‘a's 5 MySubSfolder
. . Shared
hierarchical folders. Folders can hold

i Users

Libraries, Notebooks, Dashboard or more
(sub) folders.

3 ConfigureKafkaAccess

3 ConfigureKafkaAccessNotebook

. . . 3 InstallCNTK
* Icons indicate the type of the object e KO
contained in a folder 3 InstallODBC

[ ModelEvaluationNotebook

Every user has one directory that is private
and unshared.

= MyTestFolder

[3 StreamingEvaluation

« By default, the workspace and all its
contents are available to users.

Workspace v

) Create
? Documentation 1

Fine grained access control can be defined

. ¢/> Release Notes import
on workspaces to enable secure collaboration = Traiing & Tutoras Expot
Permissions

with colleagues.

B Shared

& Users




AZURE DATABRICKS

CLUSTERS

= Azure Databricks clusters are the set of Azure Linux
VMs that host the Spark Worker and Driver Nodes

= Your Spark application code (i.e. Jobs) runs on the
provisioned clusters.

= Azure Databricks clusters are launched in your
subscription—but are managed through the Azure
Databricks portal.

= Azure Databricks provides a comprehensive set of
graphical wizards to manage the complete lifecycle of
clusters—from creation to termination.



AZURE DATABRICKS

DATA

Create table

Create New Table

Upload File ~ DBFS | Spark Data Sources |

Cassandra

' Cassandra
Kafka
Redis
Elasticsearch

a*

From Spark Data Sources

Create table

Create New Table

Upload File DBFS Spark Data Sources

0O CNTK

[ FileStore

[ blaca

5 databricks
[ fastRCNN

3 init

0 mnt

O movielens1m
3 tmp

O user

[ Create Table in Notebook

From data in DBFS

Create table

Create New Table

| Upload File DBFS  Spark Data Sources

IFileStoreftables/ | (optiona Select

Drop file or click here to upload

From local files (in CSV, JSON or Avro formats)



AZURE DATABRICKS

NOTEBOOKS

Normally a notebook is associated with a specific language. However, with Azure Databricks notebooks, you can
mix multiple languages in the same notebook. This is done using the language magic command:

* %python Allows you to execute python code in a notebook (even if that notebook is not python)
* %sql Allows you to execute sql code in a notebook (even if that notebook is not sql).

o %r Allows you to execute r code in a notebook (even if that notebook is not r).

 %scala Allows you to execute scala code in a notebook (even if that notebook is not scala).

* %sh Allows you to execute shell code in your notebook.

« %fs Allows you to use Databricks Utilities - dbutils filesystem commands.

e %md To include rendered markdown



AZURE DATABRICKS

NOTEBOOK - VISUALISATION

= All notebooks, regardless of their language,
support Databricks visualizations.

= When you run the notebook the visualizations
are rendered inside the notebook in-place

= The visualizations are written in HTML.

*  You cansave the HTML of the entire notebook by
exporting to HTML.

« If you use Matplotlib, the plots are rendered as
images so you can just right click and download
the image

= You can change the plot type just by picking
from the selection

& ~  PlotOptions.. &

.all Bar <" Quantile
¥ Scatter £l Histogram
< Map i Box plot
= Line = Q-Q plot
s Area I Pivot

“ Pie

— — =
||||+| (=TS}

il

from pyspark.sql import Row

stateRDD = sqlContext.createDataFrame(sc.parallelize([

Row(state="M0O"

Row(state="MA"
Row(state="NY",
Row(state="CA"

M

, value=1), Row(state="MO",
Row(state="NH",

value=4]),

, value=8),

value=4),

, value=T7)

value=16),

stateRDD.registerTempTable("test_state_table")
display(sqlContext.sql("Select * from test_state_table"))

& |~  PlotOptions... &

| 10-12
| 310
M 68
W 46
2-4
0-2
NIA



AZURE DATABRICKS

MACHINE LEARNING

« Microsoft Machine Learning Library for Apache Spark (MMLSpark)
lets you easily create scalable machine learning models for large
datasets. It includes integration of SparkML pipelines with 1F
the Microsoft Cognitive Toolkit and OpenCV, enabling you to:

TensorFlow

« Spark MLIlib comes pre-installed on Azure Databricks

- 31 Party libraries supported include: H20 Sparkling Water, SciKit-
learn and XGBoost

= Supports Deep Learning Libraries/frameworks including: &

" - e APACHE
= Microsoft Cognitive Toolkit : S Qr’(

o Article explains how to install CNTK on Azure Databricks.

IVIL
-

Data Clea ing

Tra frmu

o TensorFlowOnSpark ngsmeon

o BigDL



http://www.opencv.org/
https://docs.azuredatabricks.net/_static/notebooks/h2o-sparkling-water.html
http://scikit-learn.org/
https://docs.azuredatabricks.net/user-guide/faq/xgboost.html
http://cntk.ai/
https://docs.databricks.com/applications/deep-learning/cntk.html
https://github.com/yahoo/TensorFlowOnSpark
https://github.com/intel-analytics/BigDL

AZURE DATABRICKS

MACHINE LEARNING - SPARKML

* Linear Models (SVMs, logistic regression, linear regression)
* Naive Bayes
Classification and Regression * Decision Trees
* Ensembles of trees (Random Forest, Gradient-Boosted Trees)
* Isotonic regression

* k-means and streaming k-means
» Gaussian mixture

LU » Power iteration clustering (PIC)
» LatentDirichletallocation (LDA
Spark ML S
A|gOl’itth Collaborative Filtering * Alternatingleast squares (ALS)
: : : : - SVD
Dimensionality Reduction . PCA
« FP-growth

Frequent Pattern Mining . Association rules

* Summary statistics
» Correlations
Basic Statistics  Stratified sampling
* Hypothesis testing
« Random data generation




