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Why modern data warehousing?



Digital transformation

9 1 of business leaders see Digital Transformation as a
% way of sparking innovation and finding efficiencies

68% say Digital Transformation is increasing profits

8 5 say they must offer digital services or
% become irrelevant

say they have less than 4 years to
complete a Digital Transformation
ey may go out of business



Common challenges with on-premises solutions

Data Silos Performance Constraints Solution Complexity Escalating Costs

Oh o o Al



Derive real value from your data in the cloud

One hub for Unlimited Common Platform Lower TCO
all data data scale
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Common customer use cases

Modern data warehouse Advanced analytics Real-time analytics

s kL~ P

“Derive insights from our devices
and data streams in real-time”

“Integrate all our data—including Big
Data—with our data warehouse for
analytics and reporting”

“Predict next best offer and
customer churn”



Building the modern data warehouse



Modern data warehouse patterns

Modern data warehouse

m
“Integrate all our data—including Big

Data—with our data warehouse for
analytics and reporting”



Modern data warehousing patterns
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(XX

Logs
(unstructured)

Media
(unstructured)

Files
(unstructured)

Business/
custom apps
(structured)

—

Ingest & Prep

M Azure Data Factory

Code-free data transformation and
ingestion from 90+ data integration
connectors

Azure Databricks
(Data prep)

Up to 10x faster than vanilla Spark

;

—

; Azure Synapse Analytics

O

Model & Serve

./ (Data Warehouse)

Up to 14x faster and costs 94% less

than other cloud providers

f

Store

Azure Data Lake Storage

High performance data lake
available in all 54 Azure regions

Visualize

Power BI

Leader in the Magic Quadrant for Business
Intelligence and Analytics Platforms*



Ingest and Prep

Ingest & Prep
N —

M Azure Data Factory

Code-free data transformation and
ingestion from 90+ data integration
connectors

Azure Databricks
(Data prep)

Up to 10x faster than vanilla Spark

;




Model and Serve

Model & Serve

Azure Synapse Analytics
(Data Warehouse)

Up to 14x faster and costs 94% less
than other cloud providers




Visualize

Ingest & Prep Model & Serve Visualize

E Logs M Azure Data Factory

(unstructured)

Code-free data transformation and

ingestion from 90+ data integration
connectors

l.“'l Power BI

Leader in the Magic Quadrant for Business
Intelligence and Analytics Platforms*

r Azure Synapse Analytics
(Data Warehouse)

Up to 14x faster and costs 94% less
than other cloud providers

Media
tructured i
(unstructured) ‘ Azure Databricks

v (Data prep)
Up to 10x faster than vanilla Spark

Files
(unstructured) -

&= Business/ Store
custom apps
(structured) =

Azure Data Lake Storage

High performance data lake
available in all 54 Azure regions




Advanced Analytics patterns



The evolving world of Analytics

Diagnostic Predictive

7 & ) N s




Advanced Analytics patterns

Modern data warehouse Advanced analytics

o Al

“Integrate all our data—including Big
Data—with our data warehouse for
analytics and reporting”

“Predict next best offer and
customer churn”

Real-time analytics

“"Derive insights from our devices
and data streams in real-time”



Advanced Analytics patterns
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(XX

Logs
(unstructured)

Media
(unstructured)

Files
(unstructured)

Business/
custom apps
(structured)

—

M Azure Data Factory

Ingest & Prep

Code-free data transformation and
ingestion from 90+ data integration

connectors

Azure Databricks
(Data prep)

Up to 10x faster than vanilla Spark

@

Model & Serve

Azure Synapse Analytics
(Data Warehouse)

Up to 14x faster and costs 94% less than other

cloud providers

Train

Azure Databricks
(Machine Learning)
Up to 10x faster than vanilla Spark

Store

Azure Data Lake Storage

High performance data lake
available in all 54 Azure regions

——

Visualize

Power BI

Leader in the Magic Quadrant for Business
Intelligence and Analytics Platforms*



Real-time analytics patterns

Modern data warehouse

&

“Integrate all our data—including Big
Data—with our data warehouse for
analytics and reporting”

Advanced analytics

“Predict next best offer and
customer churn”

Real-time analytics

s

“Derive insights from our devices
and data streams in real-time”



Real-time analytics patterns

Ingest & Prep Model & Serve Visualize
1 & Azure Synapse Analytics
E Logs M Azure Data Factory J (Data Warehouse)
= (unstructured)
Code-free data transformation and Up to 14x faster and costs 94% less than other Power Bl
ingestion from 90+ data integration cloud providers
connectors
N ?’Iedtla tured) Train Leader in the Magic Quadrant for Business
unstructure Azure Databricks Intelligence and Analytics Platforms*
(Data prep) Azure Databricks
Up to 10x faster than vanilla Spark (Machine Lea rning)
Files Up to 10x faster than vanilla Spark
(unstructured) T l T
@ Business/ s Streaming Store
custom apps
(structured) T =
— k4 Azure Data Lake Storage
. Azure Event Hub High performance data lake
. == available in all 54 Azure regions
«*|¢| Sensorsand —

loT




Demo:
Modern Data Warehousing
and Cloud Scale Analytics



The evolution of Cloud Scale Analytics



On-premises data

Cloud data

Devices data

SaaS data

Azure Synapse Analytics

Limitless data warehouse with unmatched time to insights

Integration

sQL
On Demand

PREVIEW

QUERY

Unified experience

O Synapse Studio
Management Monitoring Security

Analytics Runtimes

SQL Provisioned Spark

— STORE
— Azure Data Lake Storage

—

Power BI

— &

Azure Machine Learning



2

Limitless
scale

Azure Synapse Analytics

.

L C)\
Powerful
insights

Unified
experience

Unmatched
security



m Microsoft

Ingesting data for analytics
workloads

Nicholas Moore
Cloud Solutions Architect



Agenda

T3 What is Azure Data Factory?

1 Ingesting data

= Monitoring



What is Azure Data Factory?



Azure Data Factory

A cloud-based data integration service that allows
you to orchestrate and automate
data movement and data transformation.



Azure Data Factory process

Transform : _
Publish Monitor

& Enrich




Azure Data Factory Components

Triggers @ Parameters
Linked Service
( )

- 0 Integration
. 1 ] . Runtime
_. 0 A1 L Control
Data Lake Store 0 0 O Plpellne @ Flow
101
$
10
Azure Databricks o

\ J

Dataset



Ingesting data



Data transformation in Azure

Transforming data with Azure Data Factory

Logs, files, and media
(unstructured)

ol B &

Business and custom
apps (structured)

Applications
manage their
transactional

data directly

Data ingestion

Azure Data
Factory

o
----------------------

-----------------------------------------
. LN

Transactional storage

Load flat files
into data lake

on a schedule

Extract and
transform

et trerennrearrrrernnn——rrrrrannnt® * relational data

Data Lake Store

----------------------

Azure Data
Factory

B
----------------------

Data prep.

.
.,

---------------------------

>' w . ............... s ) @ ... ..............
: Load into SQL

Azure Storage/

Data preparation

----------------------------------------------

! Load processed data
¢ into tables optimized
ey : for analytics

----------------------------------------------

--------------------------------
o

DW tables

N K
-----------------------------

Serving

-----------------------

Applications

.,
---------------------

--------------------
. .

Power BI
Dashboards

.,
----------------------



Copy Activity process

Integration Runtlme
LAN/ 'S """ | """""" 'Cg """""" x C | """"" " LAN/
WAN erla IEEtIDﬁ ; -:::mpressmn alumn : ...... WAN
| Deserialization §§ Decompression § Mapping § ™

> Reads data from a source data store.

% Performs serialization/deserialization, compression/decompression, column
mapping, and so on. It performs these operations based on the configuration

of the input dataset, output dataset, and Copy activity.
> Writes data to the sink/destination data store



Integration Runtime

SQL Server

Azure Integration Self-hosted
Runtime Integration Runtime




Copy files with the Copy Activity

LAN/
WAN

' Serialization-
. Deserialization

L : |,__!'_‘_t_?ﬁf?’_t_'?'_‘_ﬁ_‘ff_‘_t_'_”_"_? ___________ AN/

| Compression-
i Decompression §

...... | WAN

Supported file formats:

Text
JSON
Avro
ORC
Parquet

Copy activity can compress
and decompress files with
The following codecs:

Gzip
Deflate
Bzip2
ZipDeflate
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Transforming and enriching data

Nicholas Moore
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What is Azure Data Factory?



Azure Data Factory

A cloud-based data integration service that
allows you to orchestrate and automate
data movement and data transformation.



Azure Data Factory process

Transform : _
Publish Monitor

& Enrich




Azure Data Factory Components

Triggers @ Parameters
Linked Service
( )

- 0 Integration
. 1 ] . Runtime
_. 0 A1 L Control
Data Lake Store 0 0 O Plpellne @ Flow
101
$
10
Azure Databricks o

\ J

Dataset



Component dependencies

Is a logical
grouping of

DATA SET o onsmes ACTIVITY

Produces

' Represents
i a data item(s)
1 stored in

!-.-.
1 =" Runs on
L 4

LINKED SERVICE




Transforming data with
the ADF Mapping Data Flow



Data transformation in Azure

Transforming data with Azure Data Factory

U= - Data ingestion

g & S Load flat files
_ : into data lake
D - Q : on a schedule

Azure Data

Logs, files, and media Factory E S;:arel_asll[gr:%eré :

(unstructured)

o
----------------------

i BOET JE—— ‘__

Business and custom ‘ ......... :
2pps (structured) e >. -
Applications i

; : i Extract and {  Azure Data
fanag® .thelr : SQL DB ! transform : Factor
transactional  * N ., y

g o
.........................................

data directly ) relational data
Transactional storage

Data preparation

----------------------------------------------

Load into SQL

................................................... >- w . .................................... )

Load processed data
into tables optimized

-----------------------

o
---------------------

--------------------
. .

Power BI
Dashboards

.,
----------------------



Methods for transforming in Azure Data Factory

(

Compute
resources

-
SSIS Packages

] \T

-

Mapping Data
Flow




Methods for transforming data in Azure Data Factory

Code free data transformation at scale

4 . )
Mapping Data

Flow




Benefits of Mapping Data Flow

Code free data transformation at scale

> Perform data cleansing, transformation,
aggregations, etc.

> Enables you to build resilient data flows in a code
free environment

> Enable you to focus on building business logic and
data transformation

> Underlying infrastructure is provisioned
automatically with cloud scale via Spark execution

(

Mapping Data
Flow




Using the Mapping Data Flow

Code free data transformation at scale

» ¢ : . r e
Q Azure DevOpsGIT  ~ v aster br3 v ZSave Al 11 Publish validate 2 Rafresh Drscard all o Data Flow debug @ % AR
ﬂ Factory Resources ¥ o« s MowviesAnalytics * 30 DataflowDemo X =a DataFlowDemo an dataflow2 X pan dataflfow3

' I = save validate [J* Debug Settings top baf *2 Hide graph

source]

? Datasets 1

Data Flows (Preview) B gra ph

-~

dataflow?

¢ ®

* dataflow3

3 0
ol)
i

<
s

2]
'.»
L
3

» [ E2€scenarios !
Jenera

» 3 Movie Analytics 1

4 Templates

configuration panel




Starting the Mapping Data Flow

Code free data transformation at scale ,
Adding Data Flow

occerETL * X 23 pipeline8§ * X I3 pipelined * X wn DataflowDemo *

Bn S A
O cebug / Validate 6l code ! Create new Data Flow

2
&
Source Sett) s
Source Dataset * . - & Edit T New
1EMa | o
Enab e L]



Transformation options in the Mapping Data Flow

Unpivot

Join

SSSSSSS

Sink ' N
aggregate ‘

ConditionalSplitSort




Triggering and monitoring



Triggering the Mapping Data Flow

Code free data transformation at scale ¢ New Trigger

&) Dashboards (@D Pipeline Runs  (®) Trigger Runs <& Integration Runtimes Q) Alerts & Metri
Refresh
[F) Last 24 Hours 01/29/2019 12:11 PM - 01/30/2019 32:1 PM & Time Zone - m View /£ Histor -
WFilter
] Pipeline Name ¥ Actions Run Start < Duration Triggered By Status Parameters Annotations W Error RuniD
aline o 4 ) r rigge A = eI 7 bed-421 ee 7
pipeline? -.“R o 2 47:54 0:02:1 o_: cceecded { { hes-4e )
L




Demo:
Transforming your data
in Azure Data Factory



In Summary:

Transforming
Data with
Azure Data
Factory

Azure Data Factory (ADF) is a cloud-based
data integration service that allows you to
orchestrate and automate data movement
and data transformation.

Transforming data can be performed in ADF
by orchestrating a compute resource, calling
an SSIS package or using the Mapping Data
Flow feature

The Mapping Data Flow feature enables code
free data transformation at scale

Enable you to focus on building business
logic and data transformation

It is added to an ADF Pipeline, and can be
scheduled or triggered

You can monitor the Mapping Data Flow
both visually and programmatically




Demo:
Ingesting data with
Azure Data Factory



Monitoring data ingestion



Monitoring
Rigiatibernuns

LoadADLSGIDemo | Monitor Pipeline Runs

Pipelines / CopyFromAmazonS3ToADLSG1

O Refresh

Activity Runs
Pipeline Run |ID d614f808-7b9d-4362-bb8b-a0bddf226d34

All  Succeeded InProgress Failed Cancelled

Activity Name Activity Type Actions Run Start

Copy-copyfroms3 Copy 2 2| 01/17/2018, 11:12:45 PM

Duration

00:04:00

Status

° Succeeded

Integration Runtime

DefaultintegrationRuntime (East US 2)



In Summary:

Ingesting
Data with
Azure Data
Factory

Azure Data Factory (ADF) is a cloud-based
data integration service that allows you to
orchestrate and automate data movement
and data transformation.

Ingesting data can be performed by the ADF
Copy Activity

The ADF Copy Activity can be used to
connect and collect data for ingestion, and to

publish data to Bl tools and applications.

Different Integration Runtimes are required
for different ingestion scenarios

File copy are very efficient using the ADF
Copy Activity

You can monitor the performance of the ADF
Copy Activity both visually and
programmatically
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What is Azure Synapse Analytics?



O Azure Synapse Analytics

A limitless analytics service with
unmatched time to insight, that
delivers insights from all your data,
across data warehouses and big data
analytics systems, with blazing speed



Azure Synapse Analytics

N >

PaaS Elastic Scale

Pause/Resume Separate

Storage/Compute

Big Data

Workload

Management



Data Warehouse Architecture
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DW2500c (5 compute nodes)

SQL Pool Scaling
D — <

)

¢
10
10
¢
10

L

L

L

sQL DB sqL DB sQL DB sqL DB sQL DB
Dist_DB_1 Dist_ DB_13 Dist_DB_25 Dist_DB_37 Dist_DB_49
Dist_DB_2 Dist_DB_14 Dist_DB_26 Dist_DB_38 Dist_DB_50
Dist_DB_12 Dist_DB_24 Dist_DB_36 Dist_DB_48 Dist_DB_60

8888 8888 8888 8888 8888

L

L

Storage




SQL POOI Scaling DW5000c (10 compute nodes)

B )
N

EE N N S 2O T E ET |
(_saLpB ) (: sQLDB ) (_saLbB ) (__saLbB ) (_saLbB ) SQL DB (_saLbB ) (_saLbB ) (_saLbB ) (_saLbB )
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10

Dist_ DB _1 Dist DB_7 Dist DB_13 Dist DB_19 Dist_ DB_25 Dist_DB_31 Dist_ DB_37 Dist_ DB_43 Dist_ DB_49 Dist DB_55
Dist DB 2 Dist DB_8 Dist_ DB_14 Dist_ DB_20 Dist_ DB_26 Dist_DB32 Dist_ DB_38 Dist_DB_44 Dist_ DB_50 Dist_ DB_56
Dist DB _6 Dist DB_12 Dist_ DB_18 Dist_DB_24 Dist_ DB_30 Dist_ DB_26 Dist DB_42 Dist_ DB_48 Dist_DB_54 Dist_ DB_60
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Data Warehouse Processes

Provision

—

Automate workflow via Azure Data Factory



Loading design goals



> Load data efficiently

> Load Data non-obtrusively, respecting
concurrent queries and loads
Loading design goals
Reduce table fragmentation as much as
possible

Provide system recovery capabilities in the
event of data load failure with minimal
Impact on concurrent queries

Multiple methods of loading




Data warehousing loading in Azure

Loading data into a data warehouse in Azure Synapse Analytics

Data preparation

----------------------------------------------

Read data from files i Load processed data
] using DBFS : ¢ into tables optimized —

s )

Azure Databricks

-----------------------

U= - Data ingestion

E N grr———— ", Load flat files { : ; o

{ : : : : : : Applicat :

< > : 1 into data lake — : : : pplications
|:| = Q h on a schedule . N I
L I, ); ; lllllllllllllllllllllllllllllllllllllllllllllllllll : 5 llllllllllllllllllllllllllllllllllll ); : Visualize

Azure Data  : Load into SQL : :
Logs, files, and media Factory :  Azure Storage/ DW tables
(unstructured) . ] Data Lake Store :

o
----------------------

Power BI
Dashboards

DD E.— : ’ tereeeeeeeenenaneat

I.ﬂ["]. Om= : Serving

Business and custom h
apps (structured) ...................... >§ @ E ...................... ->E. ; _________

Applications

: :  Extractand :

; : : i Azure Data
manage their  : SQL DB :  transform i Factory
transactional . e “relational data  "e.......eeoisiiiiii

1 datadirectly

Transactional storage Data prep. o



Loading Methods

BCP SSIS PolyBase
( 0 ) : @ i:g
1 ° < | _1 j _____ —
100 (:10 @\ - 10 i i
100 @@ O > RN | |
1 | | |
AL i R [ NS =6 [
% itﬁ) L[

File based Heterogenous File based



PolyBase benefits

Best practices for loading large amount of data

B =

Leverages MPP architecture Azure Data Factory support Variety of file formats
PolyBase is designed to Azure Data Factory also PolyBase supports a
leverage the MPP supports PolyBase loads variety of file formats
(Massively Parallel and can achieve similar including RC, ORC
Processing) architecture of performance to running and Gzip files.

Azure Synapse Analytics PolyBase manually

and will therefore load and
export data magnitudes
faster than any other tool.



Components of PolyBase

(

\_

External Data
Source

(

External File
Format

(

External
Tables

=2




Loading best practices



Manage your files




Reduce concurrent access

Control Node
_ Y,




Create a dedicated load user account

Control Node
_ Y,




Manage singleton updates




Optimize your loads
Staging data, a 2 step process

.........................................................................................
. L
.
. .
o ‘e

--------------------------------------------
o

”
S >
. Load into ~

. sqQLDw

Azure Storage/ tables : r I |

Staging Tables | [ Production

B
--------------------------------------------




Create statistics after loading
Improve the query performance for users

-----------------------------------------------------------------------------------------
. L
.
. ‘.
. .
.

Azure Synapse Anlytics

['J

4

4 )
Production Tables

o
'''''
N .
-----
-------------------------------------------------------------------------------------



Demo:
Loading data into
Azure Synapse Analytics Data Warehouse
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What is Azure Synapse Analytics?



O Azure Synapse Analytics

A limitless analytics service with
unmatched time to insight, that
delivers insights from all your data,
across data warehouses and big data
analytics systems, with blazing speed



Data Warehouse Architecture
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Data Warehouse Processes

Provision

—

Automate workflow via Azure Data Factory



Data warehouse performance in Azure Synapse Analytics

Query performance
Data preparation

----------------------------------------------

using DBFS into tables optimized
i QP B : for analytics
: Azure Databricks '
U R - Data ingestion Data storage -
g < > ....................... . Load ﬂat ﬁ|es g. ‘é App“cations
: — into data lake — Y I G [ RS
_ I : A : . N T o O N [
L % é. ..................................................... >§ ? .......... l:....(;.:.:c....s.al._.... Visuallze
! AzureData i : : padmio S- @ 1 ™ iR | e,
Logs, files, and media Factory Azure Storage/ DW tables .
(unstructured) | e : Data Lake Store : | |
tesnmnmnnnnn A" ----------- A zure Synapse Analyticsi I | | |
: Power BI
Dashboards
E]D ____________________ i A IR
ol BE & . r—— Sarving
Business and custom ¢ I
apps (structured) Al ....... >. E Jresesnnsnrncsennnaenes >_ E
pplications  : Extractand
. Az Dat
manage their SQL DB i transform Fl;rcetora @
transactional .. e “ relational data ~ “w.........oo..s y ______
1 datadirectly

Transactional storage

Read data from files

Data prep.

Load processed data




Maximizing Performance



Maximizing Query Performance

Table distribution

Round Robin
Tables

258

-
Hash Distributed
Tables

FHH
-

\

(

Replicated
Tables

Z22:




Maximizing Query Performance

Round-robin distribution

Tables

Round-robin

258

> Is the default option for newly created tables

> Evenly distributes the data across the available
compute nodes in a random manner, giving an
even distribution of data across all nodes

> Loading into Round-robin tables is fast

» Queries on Round-robin tables may require
more data movement as data is “reshuffled” to
organize the data for the query

> Great to use for loading staging tables



Maximizing Query Performance
Hash distribution

Tables

p
Hash Distributed

HH

|===]

~

>

Distributes rows based on the value in the
distribution column, using a deterministic hash
function to assign each row to one distribution.

Is designed to achieve high performance for
queries that run against large fact tables in a star
schema.

Choosing a good distribution column is
important to ensure the hash distribution
performs well

As a starting point, use on tables that are greater
than 2GB in size and has frequent inserts, updates
and deleted

But don't choose a volatile column for the hash
distributed column



Maximizing Query Performance

Replicated Table A full copy of a table is placed on every single

compute node to minimize data movement

4 )

Replicated Tables S Works well for dimension tables in a star

schema that are less than 2GB in size and are
used regularly in queries with simple
@ predicates

Should not be used on dimension tables that
. J are updated on a regular basis

>

You can convert existing round-robin tables to
replicated tables to take advantage of the
feature using a CTAS statement



Create statistics after loading

Improve the query performance for users

.........................................................................................
. .,
. .
.
““““
.

Azure Synapse Analytics

S

4 )
Production Tables

o
o
LN .
LN .
------
--------------------------------------------------------------------------------------



Demo:
Creating distributed tables



Query Performance Tuning



Query Data_Store

> Overcomes the 10,000-row limit of DMV's output

» Pinpoint and fix queries with plan regression

* View queries which produce multiple plans
» 7-day retention period
* Full query text

> A/B Testing with your Azure Synapse Analytics (SQL
DW)

% |dentify, improve and tune ad hoc queries

* Top hitting queries for performance tuning




Query Data Store

Dynamic Management Views

VIEW DATABASE STATE
permission
Query Query Text DMVs are in UTC time
R . s . zone
Sys.query_store_query / Sys.query_query_text

Query_id (PK) N Query_test_id (PK)
Plan
/ Sys.query_store_plan
N Plan_id (PK)
...................................... Runtlmestats N,
" Sys.query_store_runtime_stats | __isys.query._store_runtime.statsinterval

\ Runtime_stats_id (PK) \ Runtime_stats _interval_id (PK)

----------------------------------------------------------------------------------------------------------------------------------------------------------------



Query execution with Query Data Store @
1
g

> Flush to disc every 15 minutes seconds
> 10GB is the max storage size
> Retention period is 7 days

> Maximum plans per query is 200



Azure Synapse Analytics recommendations

| Recommendation I
I generation (every 24 hours) |
: l Azure Advisor Recommendation
|
| Dat | You have free Azure Advisor recommendations!
| data
I Azure Advisor is a free offering that analyzes your Azure usage and provides recommendations on how you
: kew + I 4
I SKEW can save money, improve performance, be more secure, and improve reliability of the solutions you already
. | N . y
Azure Synapse I Rep||cate : have running in Azure. Learn more
Analytics | tables I dati
I : Recommendation
. Telemetry : AP|
¢ I | |
L | I
: l B D
| I & High Availability O Securty fin Performance B Cost spéngs/mo *
I I
I I 5 Recommendations 20 Recommendations 1 Recommendation 3 Recommendations
- 44 e — —— —— O 0000
| | 1 o Al O 2000 ot o T D O ma 2 Vim0
I I
: I 36 impacted resources 133 impacted resources 5 impacted resousrces 29 impacted resources
|
I I
I I
| |
I I
I Adaptive I
I I
I Cache :
I I




In Summary:

Query Performance

> Select the proper table distribution

> Detect data skew

* Use Query Data store
+ Consider changing key columns
* Only as fast as your slowest distribution

> Provision additional adaptive cache capacity

> Reduce tempdb contention

> Create and update statistics




Demo:
Query Performance Tuning
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