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Azure Synapse Analytics

The first unified, cloud native platform for converged analytics

Azure Synapse is the only unified platform for analytics, blending
big data, data warehousing, and data integration into a single cloud
native service for end-to-end analytics at cloud scale.
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Synapse
Data Integration

Over 100 connectors t
data from a variety of

Integrate from On-Premise, Pa:
Data
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Secure hybrid conn

Code-free development en
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Data Integration

Generally Availab

100+ Connectors

Connect on data so
Azure, on-premise
clouds, and SaaS app
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Synapse
Data Integration

Generally Avail

Code-free
Data Flows

Enables developers 1
integrate data from
of sourc

Execute on Spark f
scale proces
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Synapse
Data Integration

Generally Avail

Pipeline
Orchestration

Code-free experie
orchestrating a se
of data integratic

o
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Synapse
Data Integration

Generally Availab

Real-time
Streaming Data
Integration

Enables loT data sf
from event brokers
directly into the
warehouse or dat

Analyze data in-flig
temporal T-SQL qu
Stream Anal
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Synapse
Data Integration

Generally Availab

November 2021

Synapse Link
for Dataverse

One-click integration
data into Synapse for

No data pipelines re

Power Apps

Dynamics 365 4f . /
Sales I

Dynamics 365 )
Customer ‘
Service ¢
Dataverse
Dynamics 365
Field Service

<
Dynamics 365
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Synapse
Data Integration

Public Previe

Q2 2022

Parquet & Virtual
Network Support
for Dataverse

Parquet columnar file
optimizes query perfc
for user que

Enables customers t
Virtual Network sec
Dataverse conne

Parquet File
Support
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Synapse
Data Integration

Public Previe

Q2 2022 (SQL Server 2022)

Synapse Link for
Microsoft SQL

Near real-time oper
analytics in Syi

No data pipelines re

Hybrid integration f
Server running on-pr
other clot

L —

SQIb

SQL Server 2022
Public Preview Q2 2022

= _‘}

SQL

Azure SQL Database

Public Preview Soon




Synapse
Data Integration

Generally Availz

October 2021

Accelerated
Data Pipelines

Cluster time-to-live
near instant start of
pipelines for fast
integrati

Data is available
business faster to ens
timely decision

Data Sources
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Synapse .
Data Engineering «)

ole Spark engine

Data y standard languages
Engineering

) Lake enabled

DevOps integrated



Synapse
Data Engineering

Public Previe

Q12022

Spark 3.2

Enables develc
can leverage the
innovations ir
Spark ecosys

)

</
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 (Koalas) integration
A highly popular and flexible library with broad industry adoption

ry Execution (AQE) enabled by default

Significant improvements in query performance out-of-the-box

ry execution improvements
Small queries run faster due to reduced initialization overhead

itegration for managing state
Maintain streaming state for improved restartability

reaming Enhancements
Enables streaming jobs to run for virtually infinite duration




Synapse
Data Engineering

Public Preview

Q12022
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reduced cost with sup
OPTIMIZE and Z-C

N | O | | | O
o | o | || o
{ | oy | |
| | - ] | - | -]
10| (EE - |- | - - I
| | | s | | o o o |

H00
[
000
[

000

]
]
]

]

Improve query performance
by coalescing small files into
larger ones

S

Z-ORDE
I N A A
N O | |
] (EEacd| 100
=5 B
o o Ordering
smallest
=00 [0 201 toIIargest
| o o I o [ [ values
OO (O 300
o e {0
N A O | |
I3 (B3| 400

Improves filter query performance
by ordering data for fast lookups on
large datasets




Synapse
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Public Previev

Q12022
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Synapse .C>
Data Warehousing

of enterprise analytics for decades

standard SQL language

Data

. d and semi-structured data
Warehousing

cosystem of applications

jrained data security

5 tailored to business consumption



Synapse
Data Warehousing

Generally Available

Dedicated &
Serverless SQL

Elastic clusters wi
memory caching
enterprise cl
performance corr

ith cloud .
with cloud econ Serverle Dedicat




Synapse
Data Warehousing

Generally Availab

Industry Leading
Performance

Price/perform
leader for d
warehousi

The only platfa
complete TPC-H

TPC-H 30TB TPC-DS 30TB
Price/performance @30TB Price/performance comparison (lower is better)
($ per query per hour) lower is better

$570
$564
$286 $309
$152 $153 ;%é
$47 ? $51 ;;,:,,zo'é
_ === T %
DW30000C  4X-Large BigQuery  dc2.8xlarge Azure Redshift Snowflake  BigQuery Flat
60N Synapse Enterprise Rate
5 % snowfloke Google ﬁ‘ 5 E‘ Ssnowflake } g}ié’g:‘fﬁy
TPC-H 1 petabyte execution times
99 99.5 95.5
62
48.5
28 305 27
225 185 21
115 9.5 9 115
7 25 5 65 , s 8

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22




Synapse
Data Warehousing

Generally Available

Most Complete
Workload
Management

Scale-in to maxi
output with
predictable

Scale-out to lev
cloud scale resc
for spikes in der

Scale-|

* Predictable cost
* Prioritize higher value work
* Prevents global contention

Workload Importance

e 0 00
aaaa £ Data
m e

Workload Isolation

Workload Group B i35, | Warehouse
2 40%

Scale-O

* Add compute for
variable workloads

*» Pause compute when idle

Elastic Cluster (Scale Up)

228. Warehouse
2000 cDWU




Synapse
Data Warehousing

Generally Available

Complete Data
Protection

Democratize
compliantly witt
grained access cc
and multi-|
encrypti

Catego

Featur

Data Protection

Data in transit
Data encryption at rest

Data discovery and classification

Access Control

Object level security (tables/views)
Row level security

Column level security

Dynamic data masking

Column level encryption

Authentication

SQL login
Azure active directory

Multi-factor authentication

Network Security

Managed virtual network
Custom virtual network
Firewall

Azure ExpressRoute

Azure Private Link

Threat protection

Threat detection
Auditing
Vulnerability assessment

Isolation

Dedicated metadata store

Hosted in customer tenant



Synapse
Data Warehousing

Generally Available

Democratize ML
predictions with

SQL

In-engine ML sc
provides intera
query response
without any
leaving the systel
no additional sc

cost

d <= Qlik® i +ableau

d.*, p.Score PREDICT( = @onnx_model,

Synapse S
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T-SQL Language DHbX
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Synapse
Data Warehousing

Public Previe

November 2021

Database
Templates

Built-in datal
templat

Low code dat
design

|

Microsoft Azure ‘ Synapse Analytics » wsazuresynapseanalytics
Gallery
Database templates Datasets No KS SQL scripts Pipelines

Database templates
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Synapse
Data War

Public Previe

Q2 2022

Microsoft Azure (Preview) W3l © Search resources, services, and docs (G+/) @ N Q- Chal’|€§f@micmazf':6csgg { )

Home > demosynapsev3

New dedicated SQL pool

*Basics *Additional settings Tags  Review + create

Create a dedicated SQL pool with your preferred configurations. Complete the Basics tab then go to Review + Create to
provision with smart defaults, or visit each tab to customize. Learn more &

Dedicated SQL pool details N
Name your dedicated SQL pool and choose its initial settings.

Dedicated SQL pool name * Enter dedicated SQL pool name

Data Warehouse P

DW1000c

Restore SLA

12.00 USD

View pricing d

Guaranteed SI
database re
reduces dis:

rec ove ry d OV\‘. Next: Additional settings >




Synapse
Data Warehousing

Public Previe

Q2 2022

Multi-column
distributed table
sharding

Improved q
performance
easier migra

Uneven
Distribution
(Skew)

CREATE TABLE SalesTransactions (
WITH DISTRIBUTION =
(HASH(ProductKey))

Balanced
Distribution

CREATE TABLE SalesTransactions (
WITH DISTRIBUTION =
(HASH(ProductKey, RegionKey))

=
[ | |
[ | |
| ]
.

Balanced Distribution: Queries execute faster




Synapse
Data Warehousing

Public Previe

Q2 2022

MERGE SQL
Statement

Improved perfor
and easier migrat
executing INSERT, |
and DELETE functi
in a single state

INSERT ..

UPDATE ..

DELETE ..

~RGE

A B C D E N N N
[ 1 [ 1 |
[ ] N N N
N I N [ I .
N I N 1 1 [ [ ]
1 [ [ [ | [ I N .
1 [ [ [ [N N I N
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A B C D E
1 | [ [ ]
A B C D E N N N
[ 1 [ ] |
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Synapse
Data Warehousing

Generally Availab

Updated Frequently

Current Support

Amazon Redshift*: Database; Schema; Table.

Google BigQuery*: Database; Schema; Table.

IBM Netezza: Database; Schema; Table.
F ree S I Microsoft SQL Server: Database; Schema; Table; View; Index; Procedure; Insert; Delete
Snowflake: Database; Schema; Table; View.

Teradata: Database; Schema; Table.

Migration Utility

Input Configuration

Automate SQL COP‘ ]'a”s"’"""‘w‘e Microsoft SQL Server
from existing sy

Output Configuration

Supported So
« Teradata « Redshift

Qutput directory:

* Netezza « Snowflake

» SQL Server * BigQuery
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Data Science ae

ndard languages such as PySpark

t and Code-free Auto ML

Data Science
od ML Model Repository

ccelerated GPU model training



Synapse
Data Science

Generally Availab

Notebook
Development
Experience

Empower data sci
will a familiar No
based develor
interfa

Microsoft Azure l Synapse Analytics » wsazuresynapseanalytics

MEEEEIM (11 Publish al

Develop

b SQL scripts
4 Notebooks
2mo noteboc
0 Data Exploration on
{7l 000 Retail-scoring-onnx-HB
to build ON.
B Data Exploration
maly tion_Cognitive
sntiment_Analysis_Cognitiv
reAn
9 Predict NYC Taxi Cab T
\apse_Demo
MS Conf notebooks
Mo L Integra
Surface s Forecastin:
Batch Data Ingestion with S
park Part 1
gnite ark Part 2
Test notebooks

] 02 predict R s with HB

, g
[ @ EERIWRRN-T D

sFo., ®

unall (T} Publish Attach to | analytic ) language

pandas.tseries.frequencies import to_offset
re._vendor.automl.client common import metrics
matplotlib import pyplot as plt
1.client e, common ir rt

, target_column_name,

name in X_trans):
pd.DataFrame({pre: d_column_name: y_predicted
horizon_colname: X_trans[horizon

.DataFrame({predicted_column_name: y_pred

forecast() function contract

t_full's in
df_fcst.reset_inde:

n or actuals are nan
target lumn_name,
icted_column_name]].notnull() .

X_test[time_c
df_all = align_outputs(

1 metrics module




Synapse
Data Science

Generally Avail

Built-in Cognitive
Services

Enables sin
integration of pi
NEIEREE]
model

[

.

Microsoft Azure Synapse Analytics P wsazuresynapseanalytics 49 B Q& 7?7 A

Predict with a model
B retail

Choose a pre-trained model
Azure Cognitive Services

th pre-train

Sentiment Analysis

Evalua

\
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Synapse
Data Science

Generally Avail

Automatic
Machine
Learning

No-code training
models empc
everyone with
scienc

- .

Microsoft Azure | Synapse Analytics P wsazuresynapseanalytics

Train a new model

Choose a model type

Regression
Estir
E

&2

Qa & 7?2 &

| help you to train a machine learning model using Aut

utcome being
attribute b

\
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ynapse
Data Science

Generally Availab

Industry
Standard Open
Ecosystem

Open file for
enable easy intec
with other data s

Industry stan
languages make |
for developers
starte

ms.web,azuresynapse.net/en-us/authorin e/notebooks/Noteb s7sqlScoring=tru =

& Wedot Comers B B Patom € S T : g PowerBl [ 360 B MTawel B APS A lons B Linear ©) G3 B Port

apse live BCRIIM (1) Publish all

& raw
Develop ] Notebook 5 ° rawdata

B> Runall | v 9 undo | v Ty publish Outline Attach to | Aut Language | PySpark (Python)

Power Query @ Not started

SQL scripts

?

Other favorites

Notebooks

import azureml.core

Notebook 3

from azureml.core import Experiment, Workspace, Dataset, Datastore
Notebaok4 from azureml.train.automl import AutoMLConfig

from azureml.data.dataset_factory import TabularDatasetFactory
Notebook 5

Notebook 7

B3 Demo notebooks
subseription_id = S b0-4825-9
resource_group
workspace_name

B3 Ms Conf notebaoks

B3 saveen Demo experiment_name ‘ resynapseanalytics-retailsales-20218216065932"

SR IE SV

B3 Test notebooks 6  ws = Workspace(subscription_id = subscription_id, resource_group = resource_group, wWorkspace_name = workspace_name)

experiment = Experiment(ws, experimant_name)
Data flows

01_CodeFreeTransformationOnCosm

03CodefreeDataTransformation

df = spark.sql("SELECT * FROM ret ata.retailsale
JoinSalesAndProduct

- tatiew datastore = Datastore.get_default(ws)
viappingdatatiow_ dataset = TabularDatasetFactory.register_spark_dataframe(df, datastore, name
¥ 8 5P & ] )

& RetailData

= experiment_name + "

> Power Bl




Synapse
Data Science

Public Previe
Q2 2022

R Language
Support

Enables data sci
to apply the in

standard R langt
developing ML r

Microsoft Azure | Synapse Analytics » midesasynapse
1 Publ

Develop ¢ «  E Rsamples

P> Runall | Pu Attach to | rPoo

SQL scripts 10 ® N

Notebooks 41

Create SparkR DataFrames

From a local R data.frame

Power BI

Language | P

2

&
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Synapse
Data Science

Public Previe

November 2021

GPU Accelerated
Workloads

Accelerates
transformatiol
reduces ML n
training tim
dramatically incr
throughput vs

100

MB/SECOND

1,200

MB/SECOND
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Synapse
Observational Analytics

Observational Data
The fastest growing data

50 BT 175 ZI
connected devices total amount of
by 2030 data by 2025

Intelligent Edge



Synapse
Observational Analytics

Semi-structured: text, json,

Machine generated or machi
human interac
Observational

DEI Mass volu

What is i .
High veloc

Few large fact tables/



Synapse
Observational Analytics

Observational
Data

Why is it challe
to analy:

Looking for unpredictable pl

Constantly changing

Near real time visibility

Analytics systems costs are ofte

Frequently changing busines



Synapse
Observational Analytics

Near real-time an:
Observational data at pe
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Public Previe
November 2021 e P

Data KQL script 1
Workspace > Ru () Publish | Connectto | @ demodpoolt | use database | SamplesDB
Properties

4 Data Explorer Databases (Previ...

PRl

General  Related (0)

r te, [offset]) Name
© startofmonth(date, [offset])
S startofueek(date, [offset])
(date, [offset]) Description

- &5 y(array, delimiter)
: © n(delimiter, arg, ...)
§ g & strcat(arg, ...)

KQL script 1

& stremp(sl, s2)
2 string_size(string) Type

> B der 3) kql script

Explorer Engine T

Industry lea
free-text and
structured
indexing for sub
observational ar




Synapse
Observational Analytics

Public Previe

Q4 2021

Auto-Pause and
Private Link for Data
Explorer Clusters

Reduce cost
enabling clust
automatically |
based on pre-d
timeo!

Microsoft Azure I Synapse Analytics » wsazuresynapseanalytics

Synapse Analytics workspace

wsazuresynapseanalytics

New Vv

) N Ingest
N Perform a one-time or
‘ scheduled data load.

Discover more

o
#A Browse partners

’

: Knowledge center

Explore and analyze [4

Learn how to get insights
from your data.

Q & ? &

Visualize

Build interactive reports

with Power Bl capabilities.
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Synapse
Observational Analytics

Public Previe

Q4 2021 Azure Data Explore
OO OO OO OO OO O
v vV vV VvV VvV VvV VvV VvV
O OO OO OO OO O
100,000 databases v VvV VvV VvV Vv VvV VvV VvV VvV
in a cluster O OO OO OO OO O
Enable develog v VvV vV vV V VS
build large scale
i OO OO OO OO O
tenant solutior B R R R R R R R B
cluster compute
across workl === === =
VARV ARRV ARV ARRV RV SRRV SRRV ARV ARV 4
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Synapse
Business Intelligence

Generally Availal

Worlds leading
OLAP engine

Blazing f
performance
connectivity
variety of d
visualizati
applicati

Security %

Data
modeling
[m]
'l %
Power Bl ALM
Dataset
ey
Business logic
& metrics

7

In-memory
cache

[ ]
==
X Excel
®
®
®
®
e
++*+ableau




Synapse
Business Intelligence

Generally Availab

Combine
enterprise and
local datasets

Seamless evol
from self-servic

an enterprise sel
model for comnr
wide adopif

[}
Security
4 | P
In- Data
memory PowerBl  5qq
cache  Datasets
% 2
Business logic
ALM & metrics
Local
Dataset

C

Security
. Data
Enterprise model
Semantic
Model
9]
Cing
Business logic
& metrics

(]
Security
A N
In- Data
memory PowerBl 5|
cache Datasets
6 o~
Business logic
A & metrics
Local
Dataset




Synapse
Business Intelligence

Public Preview

Composite
models

Seamlessly combi
extend self-service
corporate Bl m

Home

Insert

Untitled - Power Bl Desktop

il
$94.12M

$78.71M

Christian Wade (MSIT) &

[# Publish

it O O N R




Synapse
Business Intelligence

Public Previe

Automatic
Aggregations

Automatically |
about customer
patterns and c
aggregates to oy
performance
reduce c

Power Bl collects query
patterns and automatically
creates aggregations for
optimal performance

v % N

5 OTHER BIG DATA SOURCES

Works over any data warehouse
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Business Intelligence

Public Previe

Automatic
aggregations

Al driven self-opti
performance imprc

[

Power Bl NY Taxi Analysis
_ NY Taxi Analysis
Y Create a pipeline
T I —

Name

D

MS Financel
E MS Finance2
E L

1,

——
Taxil

a

Refreshed

Next refresh

Endorsement




Synapse
Business Intelligence

Generally Availab

Controlled
change
management

Power Bl deplo
pipelines enable e
and reusable r
process

i U Microsoft OXT

Power Bl Deployment pipelines EE - ¢« ° o "B




Synapse
Business Intelligence

Generally Available

Premium Gen2

Unmatched large-
analytics with simple
overhead administr

Over 509

Premium Customer Nodes
running on Gen 2 two weeks
after release

Total by Workspace ID a

Operation @

André Kamman
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Generally Availab

PurviewNinjaCatalog

Power Bl +
Azure Purview

Enhanced governa
cataloging capal
integrated with P«
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Synapse
Governance

Generally Availal

Integrated
Catalog search in
Synapse

Enables develo]
search for data
across the entir
estate to analyz
Synap

Microsoft Azure | Synapse Analytics » wsazuresynapseanalytics S8

@ Synapse live v £ Validate all

Data

Workspace Linked

4 Lake database
> B default
> B retaildata
> B surfacesalesdb
4 SQL database
P ‘% Contoso_Health (SQL)
p % newpoll (SQL)
T8 NYCTaxi_Pool (SQL)
Y Predict_Pool (SQL)
% Streaming_Pool (SQL)

& WWI_Pool (SQL)

P =

Select an item

Q & 2 &

charlesf@microsoft.com & )
MICROSOFT ¥




/J)) B & - it &

Data Data Data Data Observation Business
Integration Engineering Warehouse Science Analytics Intelligence

Governance




@ Microsoft

© Copyright Microsoft Corporation. All rights reserved.




