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Types of Data

Transactional
o Relational —E
Multidimensional

_— Data lake

o Lambda architecture
- Big data —

- Kappa architecture

— laT

Bxtract, transform, load
- Data pipelines —E
Data flow and control flow

Machine learning

— Advanced analytics Deep learning

Artificial intelligence



Real-Time Streaming Architecture




Lambda Architecture

Speed layer

Real-time

VIEWS

Analytics client

Hot path
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Cold path



Hot Path

View Actionable Data Quickly
Likely Looking at an Aggregate
Requires Professional Presentation

Better if Ad-Hoc Querying is Supported



Cold Path

* Long-term Storage
* Must be cheap to query and store
« May be processed multiple times
* Analysis
* Prediction

* Learning



Value

Hot & Cold Path Analysis

Traditional Bl Deployed ML

Prescriptive
Analytics

Predictive

Analytics How can we
make it

DIEIESIC What will
Analytics happen?

Descriptive
Analytics

Difficulty

v



Kappa Architecture

Speed layer

Master data Analyti

I
I I
- - -- Mirror events to

long-term storage
I I

Unified log Real-time
{:—:-vent clat E]I VIEWS

Re-compute log events
from storage if needed

Long-term store



loT Message Processing

Prowvisioning API Application
- back end

Device registry

Devices
Stream processing
y Field
gateway
Cold Hot path | Notifi-
Devices storage | analytics | cations

Batch
analytics



Data Warehousing



Data Warehousing

Source Data

Data

Warehouse




Data
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Data Warehouse Pattern

Data storage

Blob storage

Data Lake Store
HDInsight with Hive
HDInsight with LLAP
SOL DWW

SQL Server in Azure VM
SQL Database

Real-time message
ingestion

Orchestration

Batch
processing

Analytical
data store

QL DwW

HDInsight
with Hive

HDInsight
with LLAP

« Data Factory
* Qozie, Sqoop

Analytics
and
reporting

« PowerBI

« SOL
Server
Reporting
SErVICes In
Wt




Data Warehouse Technology Choices

« SMP (small/medium data)
 Azure SQL Database
 SQL Server in a virtual machine

» Azure SQL Database managed

Instance



Data Warehouse Technology Choices

« MPP (big data)
» Azure Data Warehouse
* Apache Hive on HDInsight
* Interactive Query (Hive LLAP) on
HDInsight



SQL Data Warehouse

]

Model & Serve

» Data warehouse

[
»

[
»

Relational Tables PolyBase
Columnar Storage T-SQL




SQL Data Warehouse

Application
<
or User
Control

Node

=

Massively Parallel Processing (MPP) Engine
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Compute Compute Compute Compute

Node Node Node NTde

Azure Storage
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Data Warehousing

e

Multiple data sources Azure Data Lake Store SQL Data Warehouse Power Bl
(loT, logs, internal sources,
social media)

Orchestration: PolyBase ADF







Document Data Stores

Key Document

1001
"CustomerID": 99,
"OrderItems": [

1 "ProductID": 281@,
"Quantity": 2,
"Cost™: 528

I»

1 "ProductID": 4365,
"Quantity": 1,
"Cost": 18

11
"OrderDate”: "e4/81/2817"

1002
"CustomerID": 228,
"OrderItems": [
1 "ProductID": 1285,
"Quantity™: 1,
"Cost™: 128

11
"OrderDate": "B85/88/72817"




Key

Key-Value Data Stores

Mot visible
—" to data store

Value
ALAAA 11010011110100100011001...
IAAEAE 00000101011100110110010...
DFATGE 00000001111011101110101....
FABCCA 11110011001101011101001...




Graph Data

Stores

Department
Mame: Head office
»
Works in
I
Employee Reports to—» Employee +Reports to Employee
MName: Max Mame: Sarah Mame: Inessa
I I
Works in Reports to Works n
v | v
Department Employee Department
Mame: Sales Mame: Alok MName: Manufacturing
F‘H‘“‘?{a
Works in ﬂﬂr& 7
v ™~
Department Employee

Name: Marketing

Works in— MName: John




And Then There’'s More...

Columnar
Object
Time Series

External Index



Data
sources

Processing JSON

Batch

processing
U-50L :
Hive Analytical
Pig data store
Spark

Data storage

Blob storage

Data Lake Store

SQL Server in Azure Vi
SQL Database

Cosmos DB

SOL Dw
Spark SOL
HE ase
Hive

Real-time message
ingestion

« Data Factory
» Qozie, Sqoop
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and
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Analysis
Services
Power BI
Excel




No-SQL Technology Choices

Azure Data Factory

Azure Logic Apps

Azure Functions

App Service

Azure Data Lake Analytics
Azure HDInsight



No-SQL Technology Choices

Spark SQL

HBase

Hive

SQL Data Warehouse

Azure Machine Learning Workbench

SQL SSIS



Azure Cosmos DB

Column-family
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Clickstream Analysis

SPARK CONNECTOR
Source data (web & mobile) Azure Event Hubs Apache Spark on Azure Cosmos DB Web/mobile apps
or Apache Kafka HDInsight (Spark ML) for personalized

product recommendations



Storing Relational and No-SQL Data




Processing JSON in Real-Time

Data storage

+ Blob storage
» [DatalLake Store

Data
sources

Real-time message
ingestion
» Event Hubs

» |oT Hub
» Kafka

Batch

Stream
processing

Stream Analytics
storm
Spark Streaming

QOrchestration

processing
’ Analytical

Analytics
and
reporting

data store

- Analysis
SOL DW Services

Spark SQL Power Bl
HEase Excel
Hive



Unstructured

Data Lake

Azure Data Lake

Analytics

WebHDFS

Semi-Structured

Storage

Structured




Lightweight
Low cost to extend
Scenario oriented

Innovation flows upward
New compute models
Perf enhancements

p—

HDInsight

Authoring Jobs App Integration

End User Tooling (IDE's, Analyst tools, Command lines)

Breadth of Clients (Java, JS, .NET, etc)

Consistent REST API's

Authoring frameworks and languages

Core Hadoop

Extend breadth & depth
Enable new scenarios

n Integrate with current tool

chains

Connectivity
Programmability

7 Security

Loosely coupled



HDInsight & Data Lake

Map Hive HBase Spark .

¢ Azure HDInsight

Hadoop WebHDEFS Client

WebHDFS-compatible REST API

Azure Data Lake Store



On-Demand Big Data Analytics

. o

Source data (web & mobile) Azure Blob Storage HDInsight Power Bl
Interactive Query (HDI Interactive
(Hive LLAP) Query connector)

HOT PATH I
Azure Event Hubs Azure Stream Analytics Azure SQL Database Power Bl
(windowing queries (in-memory columnstore)

for pre-aggregation)



Natural Language Processing




Processing Free-Form Text

Batch processing Clients,

—Indexing— analytics and
. reporting
Search Indexers Analytical —Client apps—
data store

Data storage

—Index and data storage—

Azure Search « SOL Database
HDInsight + Salr = Azure Storage
Cosmaos DB « Datalake Store
SQL Serverin

Data Azure Vi

HDInsight + Solr
SQL Server -
SOL DB Full Text Search —Search—

Web apps
APl apps
Mobile apps
Desktop apps

Azure Search
HD'Insight+Solr
SQL Servery
SQL DB Full
Text Search

S0Urces

Real-time message ingestion Stream processing

Orchestration



Natural Language Processing (NLP)

POS tags
[["NNP*"TO","VB","PRP","."],["PRP","VBP","TO","VB","PRP$","VBG","JJ","NN","IN","CD","NN","."],
["MD","PRP","RB","NN","PRP","DT","NN","."]]

Constituency tree

PARA

“Great to meet you! | TOP TOP TO
need to extend my FRAG S St

. ADJP S . NP VP . MD NP ADVP NI
booking next week by one

JJ VP PRP VBP S PRP RB
day. Can you also book o Ve &
V4
me a car? VB PRP TO VP
VB NP NP PP
PRPS NN JJ NN IN NP

CD NN

Great to meet you ! I need to extend my booking next week by one day . Can you also boc
<




Processing Free-Form Text using NLP

Data storage
—Data storage—

= AZure Storage
» Datalake Store

Data
SOUrces

Real-time message ingestion
—Ingest—

= Azure Event Hubs
» HDInsight Kafka
« A7ure Service Bus

Batch processing
—Batch NLP—

HDInsight Spark
Cognitive Services

Stream processing
—Real-time NLP—

HDInsight Spark
Cognitive Services

Orchestration

Analytical
data store
—Search—

Azure Search
HDInsight+Solr
Cosmos DB
SOL Server
SOL DB

Clients,
analytics and
reporting
—Client apps—

Web apps
APl apps
Mobile apps
Desktop apps




Language Understanding (LUIS)

Train by providing
examples

Deploy to an HTTP
endpoint and
activate on any
device

Create your
own LU model

Maintain model
with ease



Natural Language Processing Technology Choices

» Azure HDInsight

« with Spark and Spark MLIib
« Microsoft Cognitive Services

« LUIS

* Bing Search APIs



Speech-to-Text Translation

TrueText

can can you
here me

Can you
hear me?

DD |

I

Automatic |
Speech |
Recognition |
I

I

Can you hear
me?

Machine
Translation



Speech-to-Speech Translation

TrueText
]

can can you
here me

Can you
hear me?

DD |

I

Automatic |
Speech |
Recognition |
I

I

Can you hear
me?

Machine
Translation



Intelligent Applications

® @&

Azure Active Directory B2C Cognitive Services

SB-© B

Web App or Mobile App Azure Bot Service Azure SQL Database

Cognitive Services
Custom Speech Service



Advanced Analytics & Deep Learning

s— | o
-1

ADVANCED ANALYTICS

>
Apache Spark on HDInsight Azure Machine Learning services Web or mobile application
(or Azure Databricks) (containerized Docker-based web that consumes the model

to train the model services to expose a trained ML model
through a predictive web service)

DEEP LEARNING

a

’ LI IJ
Images (Azure Blob Storage) Deep Learning Virtual Azure Machine Learning services Azure App Service
/ Metadata (Cosmos DB) Machine (train model) (containerized Docker-based web (host Web App that

services to expose a trained ML model  consumes web services and
through a predictive web service) displays scored images



Data Pipeline



Extract, transform, and load

Extract

Data source 1

Data source 2

Transform

Transformation
engine

Load




Extract, load, and transform

! Extract 1 ' Load Transform
I
e

I
Data source 1 *

o

Data source 2




Extract, Transform, Load (ETL)

Application Insights Azure Blob Storage Azure Dgta Factory Azure SQL Database
(transform with SSIS packages
and load transformed data to
destination)



Semantic Modeling



Semantic Modeling

Source data

Semantic layer

Data model
Calculations
Relationships

{

Reporting
and analysis




Online Analytical Processing Pattern (OLAP)

Data storage
—OLTP systems—

S0L Database Batch . O Liﬂ'tp

SQL Database Managed Instance processing ystems

SQL Server in Azure VM :

Azure Database for MySQL Analytical

Azure Database for PostgreSQL data store

Data
sources . J:-"-»ELII'E _
Analysis
Services
. . . Stream
Real-time message ingestion .
processing

. SaL Server Integration Services
Orchestration . . . -

s 5
Azure Data Factory

O
v AF




OLAP Technology Choices

 SQL Server with Columnstore indexes
» Azure Analysis Services

« SQL Server Analysis Services (SSAS)



Azure Analysis Services

Data Sources

Cloud -

ata se
Q
&b

In-Memory
Data

—
Cache
!m Power B
Modeling

@ HDInsight/Spark
2 x /)

—
Other
i Azure Analysis Services

On-Premises

[
i?z

Third-Party

: ( Y —
On-Premises J ,||| Power Bl Desktop
Lifecycle . .
Business Logic
@ SQL Server/Oracle - Management & Metrics Excel

i Other




[

 Search
* Browse
* Filter

e Liscover

Data Mart

|

» Metadata
 Experts
» Context

-

[
» Data Assets

» Familiar Tools
* Existing
Processes

e Consume

e C_ontribute

* Tag
* Document
* Publish

-




Business Intelligence

_.Ej_.m

Source data 5QL Data Warehouse Azure Analysis Services Power Bl

Azure Data Factory drives the process



Relational Data



Relational Data

Orderltems table

itemid
5
6
7

orderid item
1 Chair
1 Table
1 Lamp
orderid customerid
1 4
2 3
3 1

Orders table

amount
200.00
200.00
123.12

date
11717
11/15/17
11/21/17

Customers table

customerid | name

4 Dan Drayton
3 Kari Tran

1 Margo Ayers

amount

523.12
32.99
23.99

email
dan@adatum.com
kari@cpandl.com
margo@cpandl.com



Transactional Data

Presentation tier Business logic tier Data store tier



Online Transaction Processing (OLTP) Pattern

Data sources Data storage
—Client apps— —OLTP systems—
SQL Database g
S0L Database Managed Instance Batch
SQL Server in Azure VM rocessin
Azure Database for MySQL P el
apps Azure Database for PostgreSQL — .
‘:"-’;basgp . Clients,
APl apps .
: . . analytics
Mabile apps Analytical ar;:;
Desktop apps data store — reporting

Stream —

Real-time message ingestion :
processing

Orchestration



OLTP Technology Choices

Azure SQL Database

Azure SQL Database Managed Instance
SQL Server in an Azure Virtual Machine
Azure Database for MySQL

Azure Database for PostgreSQL



Thank You!

E-mail.: sidney@seesharprun.net

Twitter: @sidney_andrews



