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Modern Data Platform Reference Architecture
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IoT devices, sensors, gadgets
(loosely-typed)

IRE s

Non-structured
V=Variety
images, video, audio, free text
(no structure)

</>{}

Semi-Structured
V=Volume
csv, logs, json, xml
(loosely-typed)

Relational Databases
(strongly-typed, structured)
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scenarios with
traditional data

warehouse

Dashboards

Business User

Power Bl Premium

Analytics

CosmosDB

Azure Synapse Analytics

Store

Enterprise-grade
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What is a Data Lake?

It is a central storage repository that holds data coming from many sources in a raw, granular format. It can store
structured, semi-structured, or unstructured data, which means data ingested quickly and can be kept in a
more flexible format for future use cases.
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8 « Schema-on-read A | - Quickly ingest high a - Data Governance
p (ELT) — volumes of diverse J needed to avoid
A | . Collection of data, ) data structures = Data Swamp

qh) not a platform q:)  Enable advanced g * Security
€ | « Perfect place for e analytics and data o considerations

g evolving data exploration Q. Design your Data

e « Scalability and "J,' Lake
-¢=B storage cost @V | . Metadata
U reduction m management
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Azure Analysis Services Architecture

Cloud data sources

On-premises
data sources

_______________________________________________

E Other data

sources

Other
= data sources

Note: not all capabilities available at public preview

DirectQuery

Cached Model

DirectQuery

[
E?Z'
f

Cached Model

Analysis Services

Cloud Computing for life

Cloud
visualization tools

Authoring and
development tools

Power Bl 5
il Embedded (GA) |

tools

Power BI
l'l' Desktop

Third party
Bl tools
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Azure Databricks

| Azure Databricks |
i - ) i
i Collaborative Workspace -- ;
= ’ | & |
i O : : |
! loT / streaming data : % : Machine learning models |
| ) : I |
i : DATA ENGINEER DATA SCIENTIST > BUSINESS ANALYST : ]
i I |
‘ . i | :
: 1 | |
i 1 5 |
: I Deploy Production Jobs & Workflows : 11 ,
: H I :
i Cloud storage : : Bl tools i
; == 1 i
: . I !
: : I :
’ I :
| @j : MULTI-STAGE PIPELINES JOB SCHEDULER NOTIFICATION & LOGS : ]
i I |
i Data warehouses 1 : — i
i 1 2...Q c q q 1 i
: : Optimized Databricks Runtime Engine 1 Data exports ;
‘ I :
| ! p J‘Z ] |
i . I !
i | Gy Spark b , |
i Hadoop storage : : é: |
] _J DATABRICKS I/0 APACHE SPARK SERVERLESS Rest APIs H E
i -1 Data warehouses E

Enhance Productivity Build on secure & trusted cloud Scale without limits
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Azure Synapse Analytics

Power Bl Azure Machine Learning



Azure Synapse Analytics

Limitless analytics service with unmatched time to insight

4 NephOSystems

Cloud Computing for life

Limitless scale | Powerful insights | Unified experience | Instant clarity | Unmatched security

Data

Data Big data
integration warehousing pro

cessing I

Azure Synapse Analytics

Analytics Build & train Al Insights apps Monitor &
models manage assets
) — < N c """" O
Power BI Azure Machine D365 Azure
Learning Customer loT Central
Insights

Service assets

®

D365
Field Service

Visualize & interact
with assets

T—)

“w

Layout, Simulation
Remote Assistance

Azure Data Lake Storage + Common Data Model

=& Microsoft Azure
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Cloud Computing for life

« ] Azure Synapse Analytics

-

Integrated data platform for Bl, Al and continuous intelligence

Designed for analytics workloads

Artificial Intelligence / Machine Learning / Internet of Things 1 at any scale

Intelligent Apps / Business Intelligence

Azure Synapse Analytics
SaaS developer experiences for

Experience | Azure Synapse Analytics Studio code free and code first

Multiple languages suited to

Platform o Languages different analytics workloads
S S N T T T

Integrated analytics runtimes
SECURY Form Factors available provisioned and
PROVISIONED ON-DEMAND serverless on-demand
Analytics Runtimes SQL Analytics offering T-SQL for
MONITORING

batch, streaming and interactive
MIETAS IORE DATA INTEGRATION

processing

Spark for big data processing with
Python, Scala, R and .NET

Integrated platform services
for, management, security,
monitoring, and metastore

Azure Common Data Model

Data Lake Storage Enterprise Security Data lake integrated and
Optimized for Analytics Common Data Model aware
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Components of Orchestration =

| -—>-<I-
Trigger Pipeline foreach () -—— - -
On demand )
/'
Schedule -_>-<-
Data Window —» @— —» -
Event |
1 II 1 -
E ; | - < =
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1 / \ 1
| / \ |
: / \ :
1 ) \ 1
: K \ |
\ 1
1
1
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v % v

Self-hosted Azure

Integration Runtime Integration Runtime
L. LEGEND
| Llnked On-prem Azure Services {-- Commandand Control
. Service "

Apps & Data i —) Data

______________________________________________________________

Synapse Pipelines shares codebase with Azure Data Factory
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Synapse
Workspace
And Pipeline

Microsoft Azure

Synapse Analytics » contosoanalytics

ephOSystems

Cloud Computing for life

CleanData

Creating/updating the columns
‘'movie, title, genres, year,

Rating, Rotton Tomato, Rotten
T e .

«
ﬁ Home Synapse workspace
§ oo contosoanalytics
. Develop New:X
~
l.) Integrate N
o Monitor
IE Manage \ Ingest Explore Visualize
)
B Use the copy data 100l to impart act
MoviesDB
Resources s
6 total
Recent  Pinned
N
H
'

No recent resources

Your recently opened resources will show up here.

Pipeline

(R— Copy Data

-  —

eiCopyDau

Copy Activity Table Dataset

CSV Dataset Linked Service

Add Source

Source Settings Source (

Output stream name * Mo
Source dataset * =
Options VA

L Search

Multiple inputs/outputs
¥.2 New branch

= Join

=2 Conditional Split
de Exists

23 Union

Lookup

Schema modifier

%, Derived Column
B Select

Za Aggregate



Pipelines

Overview

 Provide ability to load data from storage

account to desired linked service.

« Load data by manual execution of

pipeline or by orchestration.

Benefits
« Supports common loading patterns.

« Fully parallel loading into data lake or
SQL tables.

« Graphical development experience.

d» NephOSystems

Cloud Computing for life

Microsoft Azure
o
ﬁ Synapse
i Data
9 Develop
l‘ Orchestrate
0 Monitor

S

Pipelines

K2 Filter resources by name

b Pipelines

L]

I Mew pipeline

® ©

E} | priangad@microsoft.com 'Q‘

Microsoft Azure | Synapse Analytics b prlangadws2

P Search resources

New dataset

Azure Cosmos DB (SOL
API)

H
Azure Data Lake Storage
Gen2

@
Azure Database for
PostgreSQL

saL

Azure 50L Database

hMananad Inctanca

Azure Data Explorer
(Kusto)

ﬁ
Azure Database for
MariaDB

Azure File Storage

v
-
Azure Synapse Analytics
ffrrmarhe SO TWAWN

(E) | priangad@microsoft.com

Azure Data Lake Storage
Gen

m
Azure Database for
MysQL

@
Azure 501 Database

Azure Table Storage

Q

r

Cancel
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Develop Hub - Data Flows

Data flows are a visual way of specifying how to transform data.

Provides a code-free experience.

2 + Validate all () Refresh >«
ﬁ » g GreenCabTransforma... & Data flow 1 X
i ~" Validate 0 Data flow debug Script Code
HolidayData Select1 MapDrifted1 Filter1 SaveToDW jo!
E [ | o | i b |
Import data from Creates an explicit mapping for Filtering rows usin‘g d Export data to +
PublicHolidaysSink 0 total each drifted column EXP“?SB"E on columns “date, HolidayDataFilterredOnCountry
_) + " - + countryOrRegion' ¥
‘ £ |search
@ Multiple inputs/outputs
E Py ea— 2 New branch
= Join -
=% Conditional Split m}
4% Exists
23 Union
Select settings ~ Optimize  Inspect  Data preview & Lookup [ Description A~
Schema modifier ~
Qutput stream name * Select1 “4 Derived Column
\v4
Incoming stream * HolidayData v T
Options + Skip duplicate input columns @
v Skip duplicate output columns @
A4




Datasets

Orchestration datasets describe data that is persisted.

d» NephOSystems

Once a dataset is defined, it can be used in pipelines and sources of data or as sinks of data.

Data

L Filter resources by name
» Storage accounts

» Databases

4 Datasets

%ﬁ CabDataCooked

«

€«

Cloud Computing for life

\ 4

%ﬁ NYCTaxiParquet

FH NYCTaxiParquet X

'/ NYCTaxiParquet

//7/ _—

General Connection Schema Parameters

Linked service * Ba Lake_Arcadialake

File path * data /| nyctaxi

Compression type snappy

£ Test connection

/

f Open

—|— New

Code

‘ Browse ‘V‘ ‘

&3 Preview data




Cloud Computin r

a» NephOSystegsK

Azure Synapse Apache Spark - Summary Spark’

Apache Spark 2.4 derivation

Linux Foundation Delta Lake 0.6.1 support

.Net Core 3.1 support

Python 3.6 + Anaconda support

Tightly coupled to other Azure Synapse services

Integrated security and sign on

Integrated Metadata

Integrated and simplified provisioning

Integrated UX including nteract based notebooks

Fast load of SQL Analytics pools

Core scenarios
« Data Prep/Data Engineering/ETL

« Machine Learning via Spark ML and Azure ML
integration

« Extensible through library management
Efficient resource utilization

« Fast Start

« Auto scale (up and down)

« Auto pause

« Min cluster size of 3 nodes
Multi Language Support

« .Net (C#), PySpark, Scala, Spark SQL, Java



The Notebook Paradigm — one Ul for data science

Compare Models

Execute arbitrary:
- Python code

- R code

- SQL queries

- Shell
commands

Notebook
(Synapse Spark)

Query SQL Databases

Call Web Services

“Scrape” Web Pages
Explore Data

Validate Data

Collect
Data

Prepare

Data

Clean Data

Featurize Data

Prepare Training Set

Experiment

Test Model

Visualize Performance

Evaluate
Model

Validate Model
Visualize Performance

Export Model File
Prepare Job
Deploy Container

Re-package Model




Synapse Analytics and the Machine Learning Process

Prepare data Train model Use model

! Azure Machine Learning Azure Synapse SQL
‘-

O Azure Synapse Analytics

i= Notebook

i SQL Script

£=| Spark Notebook

Train model T-SQL PREDICT

Prepare data

SQL Script ‘( Azure Databricks [%:EEE- Azure Kubernetes Service
Spark-based Machine Learning)

[

Prepare data

Notebook £ Web service

o

Train model Real-time scoring
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Making predictions with T-SQL

Create the Register the Use the
model model model
Azure Machine Learning g Azure Synapse SQL g Azure Synapse SQL
i= Notebook =l SQL Script = SQL Script

Train Model Read model Load from Table

Convert to ONNX Load into Table Use Predict

Export to Storage Insert Predictions

Storage
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Connecting to Synapse from On-Premises

On-Premises

VNet

)

Managed VNet

Select Private endpoint connection under Security and then select + P

£ c & ms.portal.azure.com;7 istomportal =falseBifeature canmodifystamps=truefifeature s

Microsoft Azure (Preview) 0 Search resources, services, and docs (G+/)

conlosows | Private endpaoint connections (preview

1, contosows | Private endpoint connections (preview)

-+ Private endpaint

Locks - Private endpoint connection

SYNapse resounes Private endpoint uses a private IP address from

= S0 pooks

L Apache Spark pools

I:l Connection name
Security

Site-to-site @ Firewalls

Managed identities [:

Private endpoint connection

point-to-site
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Self-hosted Integration Runtime in Synapse
Workspace

Azure Data Factory

* frontend.clouddatahub.net

|

|

I Azure ServiceBus Optional, required when using
I * servicebus.windows.net the staged copy feature
|
|
|

Self-hosted
Integration
Runtime o
(on-premise)

Azure‘ Storage Optional, required when the
*.core.windows.net Self-hosted integration runtime
has auto-update enabled

download.microsoft.com

Synapse Workspace

Azure Self-Hosted
Integration Runtime Integration Runtime

Managed VNET

Synapse Studio

Supports up to 4 nodes for high
availability and scalability

Other data sources
that support Private Link e = Internet
(e.g. Cosmos DB, Azure Storage etc.)
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Monitor Hub

Overview Microsoft Azure ‘ Synapse Analytics

Integration

This feature provides single pane of glass to monitor
@D Pipeline runs

orchestration, activities for Apache Spark Application and

»

1}

SQL requests. i
B

ﬁ Trigger runs

& Integration runtimes

Benefits Activities
‘=% Apache Spark applications
” . . e )
Offers additional filters to monitor specific activities or ‘= SQL requests
orchestration € 3 Dataflow debug
E Analytics pools

F& SQL pools

£ Apache Spark pools




Monitor Hub — SQL requests

Overview

Monitor SQL requests for the progress and status

of activities

Benefits

Apply filter for pool to get SQL requests per

compute pool
Validate query text

Additional available filters include

. Start time

. End time
Request ID
Session ID
Submitter
Workload group

SINC RPNV e

d» NephOSystems

Cloud Computing for life

SQL requests

O Refresh

Request ID T

QID125878
QID125879
QID125637
QID125638
QID125529
QID125530

QlD125421

Pacific Time (US & C... : Last 30 days

== Edit columns

Showing 1 - 100 of 248 items

Request content '

USE [DWShellDb]
--Backing up Logical Azure Date
USE [DWShellDb]
--Backing up Logical Azure Date
USE [Predict_Pool]
SELECT s.NAME AS SchemaNarr

USE [Predict_Pool]

Status : All

Pool : Predict_Pool N Add filter

Submit time 'V Duration
12/1/20, 12:27:53 AM Os

12/1/20, 12:27:53 AM 20s

11/30/20, 8:27:53 PM Os

11/30/20, 8:27:53 PM 15s

11/30/20, 6:41:15 PM Os

11/30/20, 6:41:15 PM 0Os

11/30/20, 4:54:56 PM 0s

Submitter "4

System
System
System
System
anrampal @microsoft.com
anrampal @microsoft.com

negust@microsoft.com

Status T

@ Completed
@ Completed
@ Completed
@ Completed
@ Completed
@ Completed

@ Completed

Queued duration

0Os
0Os
0Os
0s
Os
0Os

0s

Microsoft Azure | Synapse Analytics » wsazuresynapseanalytics

»

#
u
B

Integration

@D Pipeline runs

751; Trigger runs

T} Integration runtimes
Activities

‘=% Apache Spark applications

) ‘

5 SQL requests

&0 Data flow debug

Analytics pools
T8 sQl pools

& Apache Spark pools

SQL requests

O Refresh == Edit columns

Pacific Time (US & C... :

Last 30 days

Showing 1 - 100 of 279 items

Request ID T

12162198
11573006
9079654
9066730
9065769

9062482

Request content L

SELECT TOP100* FROM OPEI
SELECT TOP100* FROM OPEI
SELECT product = ISNULL(p.pro
SELECT product = ISNULL(p.pro
SELECT * FROM OPENROWSET {

SELECT * FROM OPENROWSET {

Status : All

Pool : Built-in

Submit time "4

11/30/20, 8:57:12 PM
11/30/20, 6:23:32 PM
11/30/20, 7:28:38 AM
11/30/20, 7:26:17 AM
11/30/20, 7:25:47 AM

11/30/20, 7:25:17 AM

. Add filter

Duration

1s
bs
6s
5s
2s

18s

Data processed
1 MiB
1 MiB
1 MiB
1 MiB
1 MiB

18 MiB
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Workload Management

Overview

It manages resources, ensures highly efficient resource
utilization, and maximizes return on investment (ROI).

Synapse is moving away from Resource Class and
Concurrency Slots to Workload Management.

The three pillars of workload management are

«  Workload Classification — To assign a request to a
workload group and setting importance levels.

«  Workload Importance — To influence the order in which
a request gets access to resources.

Workload Isolation — To reserve resources for a
workload group.
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Workload classification

Overview

Map queries to allocations of resources via pre-determined

rules.
- ] ] CREATE WORKLOAD CLASSIFIER classifier_name
Use with workload importance to effectively share resources WITH
. (
across different workload types. WORKLOAD_ GROUP = ‘name’
. e .. . , MEMBERNAME = ‘security_account'

If a query request is not matched to a classifier, it is assigned t0 [ | IMPORTANCE - {LOW |BELOW_NORMAL|NORMAL | ABOVE_NORMAL |HIGH} ]

the default workload group. [[,JWLM_LABEL  =’label']
[[,] WLM_CONTEXT ='name']
[[,]START_TIME ='start_time']
[[,] END_TIME ='end_time']

Benefits )]

. WORKLOAD_GROUP: maps to an existing resource class
Map queries to both Resource Management and Workload IMPORTANCE: specifies relative importance of

: request
Isolatlon concepts. MEMBERNAME: database user, role, AAD login or AAD

group

Monitoring DMVs

sys.workload_management_workload_classifiers
sys.workload _management_workload_classifier_details

Query DMVs to view details about all active workload classifiers.
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Workload importance
Overview |' cecesas q N
Queries past the concurrency limit enter a FiFo queue = ceccccs “

By default, queries are released from the queue on a
first-in, first-out basis as resources become available

Analytics
Workload importance allows higher priority queries to Y State
receive resources immediately regardless of queue Analyst

Example Video

Cloud Computing for life

State
Analyst

Azure Synapse

. State
State analysts have normal importance. Analyst
National analyst is assigned high importance.
State analyst queries execute in order of arrival
When the national analyst's query arrives, it jumps to State
the top of the queue Analyst
CREATE WORKLOAD CLASSIFIER National_Analyst
WITH
(
WORKLOAD_GROUP = ‘analyst’ State

,IMPORTANCE = HIGH
,MEMBERNAME = ‘National_Analyst_Login’)

Analyst
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Stream Analytics
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Event-processing engine that allows you to examine high volumes of data streaming from devices

Event Event queuing &
production stream Ingestion
Applications Event Hubs

i S —
loT Devices & Bl 1
Gateways
d loT Hub
= e
— ™ —® ...
N kry !
Blobs*

Dl
Ny

10
01

*Streaming ingress

and Reference Data

m e,
'l‘
* "
.
I .
. .
. & . i
5
. L
"
.

Stream
analytics

Stream
Analytics

Machine
Learning

A

Storage, Presentation
& Action

Data Lake, Cosmos DB,

- SQL DB/DW, ...

» Archiving for long term
. storage/batch analytics
Service Bus, Azure Functions,
Event Hubs ...

Automation to

o kick-off workflows

- PowerBl

m Real-time dashboard
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Retail Demo KPI Dashboard Time Period: February 2017

NephOSystems
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=

J

3 TOP SITE METRICS MARKETING CHANNELS PRODUCTS ORDERS & REVENUE MOBILE DETAIL
4 Visits by Marketing Channel Monthly Orders MOM  Mobile Visits
5 179%
6 Monthly Unique Visitors Trend 39 3% 2f034 :
7 MOM 39 Deskiop
8 601-240 52.4% i - R
m Tablet
Ermnail
m Other
9 m Referring Domains 95%
10 m Display
11 16% Paid Search Monthly Revenue MOM  Mobile OS5
12 62% e ) S
- w Social Networks 51’828’289
= 0 L iPhone
14 ' iPad
16 Droid Tablet
17 Daily Unique Visitors Trend
13 Expected Range Actual Tﬂp External “amm =
19 Channel ucts Mo. Trend Orders Revenue Device Name Visits MOM
20 Direct ine GTX 45195838  AppleiPad 115 216%
21 Ernail 9,520 3.94% Xtremelia 35163,754 Apple iPhone a 219%
22 Referring Donfains LW 1 60,545 nitas TechX SncAmm 2 576,199  Samsung Galaxy 53 (GT-1930( x 451%
23 Display e 4,16 257% 575,062 4.80%  Bonneville Shore Swimsuit 2 546383  Samsung Galaxy 54 LTE (GT-19505) L 228%
24 Paid Search Bt 3,69 267% 547684 5.38% Timpanogos Scarf 2 510,214 Samsung Galaxy 52 Plus (GT-19105FP) 1A 0%
25 Social Networks B 3,75 233% 575382 5.59%  LaSal Sweatshirt 2 21878  Samsung Galaxy Tab 2 (GT-P5110) 131%
26 SEQ o 317 277%  $54,797 4.76%  Uintas Pro Ski Gloves 1520579  Google Nexus7 21%
27 Uintas TechX Parka 1583453  Samsung Galaxy Note 2 (GT-N7100) 1620%
28 Amasa G2 Snow Goggles 1523920 Samsung Galaxy Tab 2 7.0 (GT-P3100) 240%
29
3
32 Top Referring Domains MOM  Geography MOM Shopping Cart Fallout
1 Aile <l Feb-17 Visits MOM % Continued % Fallout
34 1?;079 113651829 Shopping Cart | Cart Details 1] M 0% - =
35 Shopping Cart| Shipping Information 1] A 0% 0% 100%
36 ) ) Shopping Cart| Billing Information 0 A 0% 0% 100%
37 H d ¥ "y i Shopping Cart| Order Review 0 » 0% 0% 100%
38 I i Shopping Cart| Order Confirmation 0 2 0% 0% 100%
g g 8 £ H £
39 $ 4 i 2 1 B 2 & & Overall Conversion 0% 100%
40 & f 2 3 : %oz i i3

Dashboard



Power Bl

Power Bl is a suite of
business analytics
tools to analyze data
and share insights, 565220
with tools for business
users to gain access to
their most important
metrics in a single
location across all
devices and platforms.

G5 22M

$2.22M

$4.07M
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