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DP-900 trainer lab mapping
This course, DP-900: Microsoft Azure Data Fundamentals, has a set of labs designated for instructor-
led training.

DP-900 module mapping to labs

Module Lab Markdown file

02-Explore relational data in Azure Explore Azure SQL Database dp900-01-sgl-lab.md
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04-Explore data analytics in Azure Visualize data with Power BI dp900-pbi-06-lab.md

https://github.com/MicrosoftLearning/DP-900T00A-Azure-Data-
Fundamentals/blob/master/Instructions/01-Provision-Azure-relational-database-services.md

Instructions
As part of your role at Contoso as a data engineer, you've been asked to create and configure SQL
Server, PostgreSQL, and MySQL servers for Azure.

In this lab you'll create and configure one of the following servers for Azure: SQL Server, PostgreSQL,
or MySQL.
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1. Go to the Microsoft Learn exercise at https://aka.ms/dp900lab01 and complete the unit in
the browser:

Exercise: Provision Azure relational database services
Completed100 XP

e 15 minutes
Now it's your opportunity to explore relational database services in Azure.

This exercise can be completed using a Microsoft Learn sandbox, which provides a temporary Azure
subscription. To activate the sandbox subscription, you must sign in using a Microsoft account. The
sandbox subscription will be automatically deleted when you complete this module. After the
sandbox has been activated, sign into the Azure portal using the credentials for your sandbox
subscription. Ensure you're working in the Microsoft Learn Sandbox directory - indicated at the top
right of the portal under your user ID. If not, select the user icon and switch directory.

The free sandbox allows you to create resources in a subset of the Azure global regions. Select a
region from the following list when you create resources:

e WestUS2

e South Central US

e Central US

e EastUS

o West Europe

e Southeast Asia

e Japan East

e Brazil South

e Australia Southeast

e Central India

Lab 01

Provision an Azure SQL Database resource
In this exercise, you'll provision and test an Azure SQL Database resource.

1. Inthe Azure portal, select + Create a resource from the upper left-hand corner and search
for Azure SQL. Then in the resulting Azure SQL page, select Create.
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ensure Single database is selected and select Create.

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

Create a resource
¢ Home

BN Dashboard

| Resource groups
& Azure Active Directory

#§ App Services

£ Function App

W SQL databases

& Azure Cosmos DB

hmvpm3654

HMVP365 (AROI

Home > Create a resource > e SQl

Select SQL deployment option
Microsoft
£ Feedback

How do you plan to use the service?

@ SQL databases

Best for modern cloud applications. Hyperscale and
serverless options are available.

Resource type

Single datab,

Create

‘?@ 5QL managed instances m SQL virtual machines

Best for most mi

ions to the Best for migrations and applications requir

cloud. Lift ift ready. level access. Lift-and-shift ready
Resource type Image
Single instance v

Create

Enter the following values on the Create SQL Database page:

e Subscription: If you're using a sandbox, select Concierge Subscription.
Otherwise, select your Azure subscription.



e Resource group: If you're using a sandbox subscription, select the
existing resource group (which will have a name like learn-xxxx...).
Otherwise, create a new resource group with a name of your choice.

o Database name: AdventureWorks
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e Server: Select Create new and create a new server with a unique name
in any available location. Use SQL authentication and specify your name
as the server admin login and a suitably complex password (remember
the password - you'll need it later!)

Home > Create aresource > Azure SQL > Select SQL deployment option > Create SQL Database >

Create SQL Database Server

Microsoft

Server name * | azsqlserversg v |
.database.windows.net

Location * | (Us) East Us M

Authentication

Select your preferred authentication methods for accessing this server. Create a server admin login and password to
access your server with SQL authentication, select only Azure AD authentication Learn more & using an existing Azure AD
user, group, or application as Azure AD admin Learn more &, or select both SQL and Azure AD authentication.

Authentication method @\‘ Use SOI authentication
O Use only Azure Active Directory (Azure AD) authentication
O Use both SQL and Azure AD authentication

Server admin login * | azsqlserversg v |
Password * | .......... @ |
Confirm password * | .......... % |

e« Want to use SQL elastic pool?: No



Compute + storage: Leave unchanged
Backup storage redundancy: Locally-redundant backup storage
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Create SQL Database
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Enter required settings for this database, including picking a logical server and configuring the compute and storage
resources

Database name * ‘ AdventureWorks v ‘
Server* ‘ (new) azsqlserversg (East US) v ‘
Create new

Want to use SQL elastic pool? * @ O Yes (®) No

Compute + storage * @ General Purpose
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Choose how your PITR and LTR backups are replicated. Geo restore or ability to recover from regional outage is only
available when geo-redundant storage is selected.

Backup storage redundancy © ‘(!)' Locally-redundant backup storage
O Zone-redundant backup storage

O Geo-redundant backup storage

4. On the Create SQL Database page, select Next :Networking >, and on the
Networking page, in the Network connectivity section, select Public
endpoint. Then select Yes for both options in the Firewall rules section to
allow access to your database server from Azure services and your current
client IP address.
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Create SQL Database
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5. Select Next: Security > and set the Enable Microsoft Defender for SQL option
to Not now.
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6. Select Next: Additional Settings > and on the Additional settings tab, set the Use
existing data option to Sample (this will create a sample database that you can
explore later)
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Home > Create a resource > Azure SQL > Select SQL deployment option >
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7. Select Review + Create, and then select Create to create your Azure SQL database.
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8. Wait for deployment to complete. Then go to the resource that was deployed, which
should look like this:
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9. Inthe pane on the left side of the page, select Query editor (preview), and then sign
in using the administrator login and password you specified for your server.



If an error message stating that the client IP address isn't allowed is displayed, select
the Allowlist IP ... link at the end of the message to allow access and try to sign in
again (you previously added you own computer's client IP address to the firewall rules,
but the query editor may connect from a different address depending on your network

configuration.)
The query editor looks like this:
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10. Expand the Tables folder to see the tables in the database.

11.In the Query 1 pane, enter the following SQL code:

SELECT * FROM SalesLT.Product;
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12. Select > Run above the query to run it and view the results, which should
include all columns for all rows in the SalesLT.Product table as shown here:
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13. Replace the SELECT statement with the following code, and then select >
Run to run the new query and review the results (which includes only
the ProductID, Name, ListPrice, ProductCategorylD columns):
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> B2 dbo.BuildVersion

> E= dbo.ErrorLog

> [ salesLT.Address

> B8 saleslLT.Customer
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> EF salesLT.Product

> B salesLT.ProductCategory

> B8 salesLT.ProductDescription
> BEE salesLT.ProductModel

> BE salesLT.ProductModelProductDesc - -+

> [ salesLT SalesOrderDetail
> B8 saleslT.salesOrderHeader
> [Fviews
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SELECT ProductID, Name, ListPrice, ProductCategoryID

FROM SalesLT.Product;

Results  Messages

| P Search to filter items...

ProductlD Name

680 HL Road Frame - Black, 58
706 HL Road Frame - Red, 58
707 Sport-100 Helmet, Red
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@ Query succeeded | Os

2 Login  —+ New Query T Open query A Feedback

Query 1 9

>

ListPrice
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34.9900
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27

Run [ ] Cancel query L save query N Export data as v g3 Show only |
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FROM SalesLT.Product AS p

SELECT p.ProductID, p.Name AS ProductMame,
c.Name AS Category, p.ListPrice

JOIN [SalesLT].[ProductCategory] AS c
ON p.ProductCategoryID = c.ProductCategoryID;

14. Close the query editor pane, discarding your edits.

15.



Knowledge Check

1. Which deployment option offers the best compatibility when migrating an existing SQL
Server on-premises solution?
a. Azure SQL Managed Instance

Correct. Azure SQL Managed Instance offers near 100% compatibility with SQL
Server.

2. Which of the following statements is true about Azure SQL Database?
a. Most database maintenance tasks are automated
Azure SQL Database automates most maintenance tasks.

3. Which database service is the simplest option for migrating a LAMP application to Azure?
a. Azure Database for MySQL
Correct. LAMP standard for Linux, Apache, MySQL, and PHP.

Knowledge check

3 minutes

Choose the best response for each of the questions below. Then select Check your answers.

1. Which deployment option offers the best compatibility when migrating an existing SQL Server on-premises solution

O Azure SQL Database (single database)

O Azure SQL Database (elastic pool)

( ®  Azure SQL Managed Instance )

+ Correct. Azure SQL Managed Instance offers near 100% compatibility with SQL Server.

2. Which of the following statements is true about Azure SQL Database?

< ® Most database maintenance tasks are automated )

+" Correct. Azure SQL Database automates most maintenance tasks.
O You must purchase a SQL Server license

O It can only support one database

3. Which database service is the simplest option for migrating a LAMP application to Azure?

( ® Azure SQL Managed Instance )

X Incorrect. LAMP standard for Linux, Apache, MySQL, and PHP.

( O Azure Database for MySQL )

+ Correct. LAMP standard for Linux, Apache, MySQL, and PHP.

O Azure Database for PostgreSQL

Labs

https://github.com/MicrosoftLearning/DP-900TO0A-Azure-Data-
Fundamentals/tree/master/Instructions/Labs
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Exercise: Explore Azure Storage

Provision an Azure Storage account
The first step in using Azure Storage is to provision an Azure Storage account in your Azure
subscription.

1. Ifyou haven't already done so, sign into the Azure portal at https://portal.azure.com. Then
on the Azure portal home page, select + Create a resource from the upper left-hand corner
and search for Storage account. Then in the resulting Storage account page, select Create.
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2. Enter the following values on the Create a storage account page:

o Subscription: If you're using a sandbox, select Concierge Subscription. Otherwise,
select your Azure subscription.


https://portal.azure.com/

o Resource group: If you're using a sandbox, select the existing resource group (which
will have a name like learn-xxxx...). Otherwise, create a new resource group with a
name of your choice.

o Storage account name: Enter a unique name for your storage account using lower-
case letters and numbers.

o Region: Select any available location.
o Performance: Standard

o Redundancy: Locally-redundant storage (LRS)
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3. Select Next: Advanced > and view the advanced configuration options. In particular, note
that this is where you can enable hierarchical namespace to support Azure Data Lake
Storage Gen2. Leave this option unselected (you'll enable it later), and then select Next:
Networking > to view the networking options for your storage account.




Create a storage account

Basics  Advanced  Networking Data protection Encryption Tags Review + create

Security

Configure security settings that impact your storage account.

Require secure transfer for REST API
operations (@

Enable blob public access ()
Enable storage account key access (0

Default to Azure Active Directory D
autharization in the Azure portal (@)

Minimum TLS version @ | Version 1.2 —

Data Lake Storage Gen2

The Data Lake Storage Gen2 hierarchical namespace accelerates big data analytics workloads and enables file-level access
control lists (ACLs). Learn more

Enable hierarchical namespace G

Blob storage
Enable SFTP ©
@ 1o enable SFTP, "hierarchical namespace’ must be enabled.

Enable network file system v3 @

@ 1o enable NFS v3 "hierarchical namespace’ must be enabled. Learn more about NFS
v3

Allow cross-tenant replication © I:\

Accesstier O © Hot: Frequently accessed data and day-to-day usage scenarios

O Cool: Infrequently accessed data and backup scenarios

Azure Files

Enable large file shares (O J




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

Home » Create a resource > Storage account >

Create a resource Create a S‘torage account

s Home

Bl Dashboard Basics  Advanced MNetworking Data protection Encryption Tags Review + create

All services

Network connectivity
% FAVORITES

All resources You can connect to your storage account either publicly, via public IP addresses or service endpoints, or privately, using
private endpoint.
Cognitive Services

] Resource groups Connectivity method * 'é' Public endpoint (all networks)

Azure Active Directol = - = \
v U Public endpoint (selected networks)

App Services
O Private endpaint

7 Function App
© Al networks will be able to access this storage account. We recommend using

= SQOL databases Private endpoint for accessing this resource privately from your network. Lear
- more
¥ Azure Cosmos DB

Virtual machines

Load balancers Network routing

Storage accounts
Determine how to route your traffic as it travels from the source to its Azure endpoint. Microsoft network routing is
# Virtual networks recommended for most customers.

Monitor -

nitin rence () * —_
. Routing preference (1) (@) Microsoft network routing
Advisor —

& Microsoft Defender for O Internet routing
Cloud

) Cost Management + Billing

| < Previous | | MNext : Data protection > |

2 Help + support

4. Select Next: Data protection > and then in the Recovery section, deselect all of the Enable
soft delete... options. These options retain deleted files for subsequent recovery, but can
cause issues later when you enable hierarchical namespace.
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Create a resource

» Home

BN Dashboard
All services

% FAVORITES
All resources

@ Cognitive Services

[®) Resource groups

Q Azure Active Directory

&8 App Services

<> Function App

= SOl databases
& Azure Cosmos DB
*" Virtual machines
'§' Load balancers
P Storage accounts
<7 Virtual networks
e Monitor

€ Advisor

& Microsoft Defender for
Cloud

) Cost Management + Billing

& Help + support

Microsoft Azure

Create a resource
® Home
Bl Dashboard
All services
% FAVORITES
All resources
@ Cognitive Services
:‘: Resource groups
Q Azure Active Directory

88 App Senvices

&> Function App

® SOL databases
& Azure Cosmos DB
® virtual machines
4 Load balancers
B2 Storage accounts
€7 Virtual networks
e Monitor

& Advisor

@ Microsoft Defender for
Cloud

} Cost Management + Billing

& Help + support

O Search resources, services, and docs (G+/)

Home > Create a resource > Storage account >

Create a storage account

Basics  Advanced Networking Data protection Encryption Tags Review + create

G Enable point-in-time restore for containers

Use point-in-time restore to restore one or more containers to an earlier state. If point-in-time restore is enabled. then versioning,

change feed, and blob soft delete must also be enabled. Learn more
UnCheck

Te previously marked for deletion, including blobs that were overwritten. Leamn

I:\ Enable soft delete for blobs

Soft delete enables yo
mare

D Enable soft delete for containers

Soft delete enables you to recover containers that were previously marked for deletion. Learn more

D Enable soft delete for file shares

Soft delete enables you to

ver file shares that were previously marked for deletion. Learn more

Tracking

Manage versions and keep track of changes made to your blob data.

D Enable versioning for blobs

Use versioning to automatically maintain previous versions of your blobs for recovery and restoration. Learn more

D Enzble blob change feed

Keep track of create, modification, and delete changes to blobs in your account. Learn more

< Previous | | Mext : Encryption >

£ Search resources, services, and docs (G+/)

Home > Create a resource » Storage account >

Create a storage account

Basics  Advanced Networking Data protection Encryption | Tags Review + create

i o *
Encryption type O @ Microsoft-managed keys (MMK)

O Customer-managed keys (CMK)

Enable support for customer-managed

keys @ Blobs and files only

O All service types (blobs, files, tables, and queues)

This option cannot be changed after this storage account s created.

Enable infrastructure encryption @ \:‘

<provious || [ Nex:Tags >




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

Home > Create a resource > Storage account >

Create a resource

Create a storage account

§ Home

Bl Dashboard Basics  Advanced  Networking Data protection Encryption Tags | Review + create

All services

Tags are name/value pairs that enable you to categorize resources and view consolidated billing by applying the same tag to

% FAVORITES -
multiple resources and resource groups. Learn more about tags

All resources Note that if you create tags and then change resource settings on other tabs, your tags will be automatically updated.
# Cognitive Services
[®) Resource groups Name Value Resource

& Azure Active Directory | Server ~ ‘ : ~ | ‘ All resources selected V| [

88 App Services |

> ‘ : | o | ‘ All resources selected V|

< Function App

= SQL databases

& Azure Cosmos DB

%" Virtual machines
"}' Load balancers
P2 Storage accounts
<7 Virtual networks
e Monitor

& Advisor

& Microsoft Defender for
Cloud

"} Cost Management + Billing

&£ Help + support < Previous | ‘ MNext : Review + create > |

5. Continue through the remaining Next > pages without changing any of the default settings,
and then on the Review + Create page, wait for your selections to be validated and
select Create to create your Azure Storage account.
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Home > Create a resource > Storage account >

Create a resource

Create a storage account
§ Home

Bl Dashboard Basics  Advanced  Networking Data protection Encryption Tags | Review + create

All services

Tags are name/value pairs that enable you to categorize resources and view consolidated billing by applying the same tag to
multiple resources and resource groups. Learn more about tags

FAVORITES

All resources Note that if you create tags and then change resource settings on other tabs, your tags will be automatically updated.
» Cognitive Services

Resource groups Name Value Resource

& Azure Active Directory | Server ~ ‘ : ~ | ‘ All resources selected V| [

88 App Services |

> ‘ : | o | ‘ All resources selected V|

< Function App

= SQL databases

& Azure Cosmos DB

%" Virtual machines
"}' Load balancers
P2 Storage accounts
<7 Virtual networks
e Monitor

& Advisor

& Microsoft Defender for
Cloud

"} Cost Management + Billing

&£ Help + support < Previous | ‘ MNext : Review + create > |

6. Wait for deployment to complete. Then go to the resource that was deployed.



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

Home > Create a resource »| Storage account »
Create a resource Create a storage account
@ Home

Bl Dashboard
ashboart () Validaticn passed

All services
X FAVORITES Basics  Advanced Networking Data protection Encryption Tags
CEETES Enable hierarchical namespace Disabled
4 Cognitive Services Enable network file system v3 Disabled
[@) Resource groups Access tier Hot
\‘ Azure Active Directory Enable SFTP Disabled
Disabled

Large file shares

&8 App Services

<§> Function App Networking

= SQL databases Public endpoint (all networks)

Network connectivity

3, Azure Cosmos DB Default routing tier Microsoft network routing

- _
<" Virtual machines Data protection

'§‘ Load balancers

Point-in-time restore Disabled
B3 Storage accounts .

s Blab soft delste Disabled
+% Virtual networks Container soft delete Disabled
© Monitor File share soft delete Disabled
% Advisor Versioning Disabled

i Blob change feed Disabled
@ Microsoft Defender for 9
o Versian-level immutability support Disabled

¥ Cost Management + Billing

& Help + support < Previous Download a ter

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

x
%, Openinboplorer| [ Delete —> Move ~ () Rebesh [§ Mobile /7 Feedback
" Essentials ISON Vien
* FavoRIES Resource group (mave) : DPIOYg Perammance Stondard
All resous Location East US Locally
& Cognitive Storagev? (general
i ] Available
P — naton
8 App Senvies Evenns Togs i)
W Storage browser (preview Propetties  Monitoring  Capabilities (7)  Recommendations  Tutorials  Developer Tools
Data storage
= Blob service Security

Security + networking

& Networking

~tenant replication

Explore blob storage
Now that you have an Azure Storage account, you can create a container for blob data.

1. Download the productl.json JSON file from https://aka.ms/productl.json and save it on
your computer (you can save it in any folder - you'll upload it to blob storage later).

If the JSON file is displayed in your browser, save the page as productl.json.

https://raw.githubusercontent.com/MicrosoftLearning/DP-900TO0A-Azure-Data-
Fundamentals/master/storage/productl.json



https://aka.ms/product1.json
https://raw.githubusercontent.com/MicrosoftLearning/DP-900T00A-Azure-Data-Fundamentals/master/storage/product1.json
https://raw.githubusercontent.com/MicrosoftLearning/DP-900T00A-Azure-Data-Fundamentals/master/storage/product1.json

& G 3 https://raw.githubusercontent.com/Microsoftl earning/DP-900TO0A-Azure-Data-Fundamentals/master/storage/product 1 json

id: "1",

productname: "Bearing Ball",

productnumber: "BA-8327",
color: "",
listprice: 8,
size: " "
weight: " ",
quantityinstock: 1189,
model: "",
description: "",
- productcategory: {
subcategory: "Parts"”,
category: "Components”

2. Inthe Azure portal page for your storage container, on the left side, in the Data
storage section, select Containers.

Microsoft Azure

Create a resource
@ Home
BN Dashboard
All services
FAVORITES
All resources
» Cognitive Services
[®) Resource groups
{- Azure Active Directory

88 App Sevices

<& Function App

= SQL databases
# Azure Cosmos DB

®" Virtual machines

£ Search resources, services, and docs (G+/)

Home > azstoragesgp_1648434300883 > azstoragesgp

= azstoragesgp | Containers =

Storage account

23 Ren
~ () Refresh

‘/’7 Search (Ctrl+/) | « + Container
= Overview | ISea\(h containers by prefix
B Activity log
Name
€ Tags
$logs
f Diagnose and solve problems D
A Access Control (JAM)
W Data migration

Events
S Storage browser (preview)
Data storage

= Containers

4 File shares

Last modified

3/28/2022,10:25:41 AM

3. Inthe Containers page, select + Container and add a new container named data with a
public access level of Private (no anonymous access).



Microsoft Azure £ Search resaurces, services, and dacs (G+/)

Home > azstoragesgp. 1648434300683 > axstaragesgp New container X
azstoragesgp | Containers =

FContainer 0) Refresh
tainers by prefix ® s
-] s ~
¢ MName Last modified Public access level
. . U Rdanced
/2 Diagnose and solve prablems 0 stogs A Friat
) Resource groups fiy Accass Control JAM
& Azure Active Directory & Datamigration
¥ App Services Events
$ Function App S —
. Data storage
= Containers
& File shares
B Storage accounts
Virtual networks
@ Microsoft Defender for
Cloud
@ Shar
Encrypior
- e . Bl oo
. . PR . .
4. When the data container has been created, verify that it's listed in the Containers page.
Microsoft Azure R Search resources, services, and docs (G+/)
Home > azstoragesgp_1648434300883 > azstoragesgp
Creat H
feale aresource = azstoragesgp | Containers =
§ Home Storage account
Bl Dashboard £ Search (Ctrl+/) | « - Container () Refresh
ez = Overview ‘ Search containers by prefix
w DT B Activity log
Name Last modified Pu
All resources @ Tags
# Cognitive e ? Diagnose and solve problems D Slogs 3/26/2022 102541 AM P
® Resource groups fo Access Control (JAM) \:‘ ot 312812022 103325 A P
Azure Active Directory W Data migration

App Services Events

gincenion B Storage browser (preview)

= 5Ql databases
Data storage

&% Azure Cosmos DB

= Containers

* Virtual machines

5. Inthe pane on the left side, in the top section, select Storage browser (preview). This page
provides a browser-based interface that you can use to work with the data in your storage
account.



6.

Microsoft Azure

Create a

@ Home

Bl Dashboard

All services
% FAVORITES

All resources
@ Cognitive Services
[®) Resource groups
\‘ Azure Active Directory
#& App Services
&> Function App
= 50l databases
& Azure Cosmos DB

® Virtual machines

2 Search resources, services, and docs (G+/)

Home > azstoragesgp_1648434300883 > azstoragesgp

= azstoragesgp | Containers =

Storage account

P

‘}‘r Search (Ctrl+/) | « Cantainer ~ U
= Overview | Search containers by prefix
W Activity log
Name
€ Tags
4 Diagnose and solve problems B Hoos
A Access Control (IAM) L) oxe
W Data migration
Events
B8 Storage browser (preview)

Data storage

-

Containers

File shares

In the storage browser page, select Blob containers and verify that your data container is

listed.

Microsoft Azure

Create a resource
s Home
Bl Dashboard
All services
J FAVORITES
All resources
@ Cognitive Services
@ Resource groups

\‘ Azure Active Directory

88 App Services

< Function App

= SQL databases
& Azure Cosmos
®" Virtual machines
'§‘ Load balancers

B Storage accounts

£ Search resources, services, and docs (G+/)

Home » azstoragesgp_1648434300883 > azstoragesgp

azstoragesgp |

Storage account

Storage browser (preview) =

[P Search (ctri+/)

| « Add container

= Overview
B Activity log
€ Tags
&7 Diagnose and solve problems
Ro Access Control (IAM)
W Data migration
Events

S Storage browser (preview)

Data storage
= Containers
& File shares
M Queues

B Tables

B8 azstoragesgp < T Upload

& Favorites [ Blob containers

() Refresh

Recently viewed -
| 2 Search containers by prefix

~ T Blob containers
Showing all 2 items

I Slogs
L]

Name
B data
[] 3 $iogs
View all
D £ data
18 File shares
T Queues
BE Tables



Select the data container, and note that it's empty.

Home > azstoragesgp_1648434300883 > azstoragesgp

azstoragesgp | Storage browser (preview)

Storage account

[ £ Search (Ctrl=+)) | « B8 arstoragesgp
= Overview H Favorites
B Activity log > 1% Recently viewed
€ Tags ~ 1 Blob containers
ﬁ’ Diagnose and solve problems T $Slogs
Ay Access Control (IAM) 7 data
w" Data migration View all
Events 8 File shares
B8 Storage browser (preview) T Queues
Data storage &= Tables

= Containers

<

< - Add container T Upload () Refresh Tl

1 Blob containers

| 2 Search containers by prefix

Showing all 2 items

\:\ Name
m ™ $logs

M data

Select + Add Directory and read the information about folders before creating a new

directory named products.

Home > azstoragesgp_1648434300883 » azstoragesgp

jig azstoragesgp | Storage browser (preview) =

Storage account

[ .2 search (Ctrl+/) | «

= azstoragesgp <

= Overview = & Favorites
B Activity log > 18 Recently viewed
€ Tags ~ [ Blob containers
£ Diagnose and solve problems I $logs
Ay Access Control (|AM) 1 data
w’ Data migration View all

Events 18 File shares
B8 Storage browser (preview) ™ Queues

L N

~ Add Directory | 7 Upload ) Change access level () Refresh

™ Blob containers > 1 data

Authentication method: Access key (Switch to Azure AD User Account)

S Add filter

| 2 Search blobs by prefix (case-sensitive)

Showing all 0 items

D Name

No items found

Last modified Access tiel
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*
Add virtual directory
L A
= )
¥ Data migration El o
Events
S Storage browser (preview) = ue v found
Data storage £ Tab
o File shares
9. In storage explorer, verify that the current view shows the contents of the products folder
you just created - observe that the "breadcrumbs" at the top of the page reflect the
path Blob containers > data > products.
10. In the breadcrumbs, select data to switch to the data container, and note that it
does not contain a folder named products.
Home > azstoragesgp_1648434300883 > azstoragesgp
azstoragesgp | Storage browser (preview) =
Storage account
£ Search (Ctri+/) ‘ « B8 azstoragesgp < | Add Directory T Upload [ Change access level () Refresh
= Overvien -
verew * Favorites 3 Blob containers § 3 data
B Activity log v vien
7 5 Recently viewed Authentication method: Access key (Switch to Azure AD User Account)
¢ Tags ~ [ Blob containers 7 Add filter
f’ Diagnose and solve problems I Slogs | /2 Search blobs by prefix (case-sensitive)
A Access Control (JAM -
ccess Contral (AM) i Showing all 0 items
¥ Datamigration View all |:| Name Last modified Access tier
Bvents 8 File shares
S Storage browser (preview) M Queues No items found
Data storage B8 Tables
= Containers
4 File shares
M Queues

Folders in blob storage are virtual, and only exist as part of the path of a blob. Since
the products folder contained no blobs, it isn't really there!



11. Use the T Upload button to open the Upload blob panel.

)me > azstoragesgp_1648434300883 > azstoragesgp

| azstoragesgp | Storage browser (preview) =

Storage account

) Search (Ct «

B azstoragesgp <
Qverview = K Favorites
Activity log > 1% Recently viewed
Tags ~ 71 Blob containers
Diagnose and solve problems 3 Slogs
Access Control (IAM) B data
Data migration View all -
Events 18 File shares
Storage browser (preview) M Queues
ta storage = Tables
Containers
File shares
Queues
Tables

Upload blob

=

-

|- Add Directory . 1 Upload () Change access l¢

1 Blob containers > 1 data

Drag and drop files here
Authentication method: Access key (Switch to Azure AD or

S Add filter Browse for files

‘ P Search blobs by prefix (case-sensitive)

Showing all 0 items

D Name

No items found

D Overwrite if files alreadygxist

4

Last modified
A Advanced

Blob type O

[ Block blob

Upload .vhd files as page blobs (recommended)

Block size (0

[4mi

Access tier O

12. In the Upload blob panel, select the productl.json file you saved on your local computer

previously.

)me > azstoragesgp_1648434300883 > azstoragesgp

azstoragesgp | Storage browser (preview) #

Storage account

) Search (Ct «

S azstoragesgp <
Overview = Jr Favorites
Activity log > 4% Recently viewed
Tags ~ [ Blob containers
Diagnose and solve problems 7 Slogs
Access Control (IAM) B data
Data migration View all -
Events 8 File shares
Storage browser (preview) ™ Queues
ta storage [ Tables
Containers
File shares
Queues
Tables

Upload blob

-

~
| Add Directory . 1 Upload | Change access I
1 Blob containers > T data T
Drag and drop files here
Authentication method: Access key (Switch to Azure AD .
T Add filer G Browse for files

Search blobs by prefix (case-sensitive)

Showing all 0 items

D Name

No items found

D Overwrite if files already exist

Last modified
/N Advanced

Blob type @O

[ Block blob

Upload .vhd files as page hlobs (recommended)

Block size (O

[4mi

Access tier O




| eOpem

« > v N <« MCT Leanrin.. > DP-900T00A
Organize = New folder
~
Name Date modified
122 10:04 am
122 10:05 am
1 122 10:04 am
122 10:04 am
s}
)22 10:05 am
> | 5l
12210:04 am
v
> q 122 10:05 am
4 n 122 10:05 am
> #
D DP-900TO0A-ENU-Virtual_Educator_Prep..  24/3/2022 10:05 am
> a4 T S
D produts,json 28/3/2022 10:46 am
File name: ‘produtsjsun

|
W C 2 Search DP-900TO0A-Trainer-..
-~ ae
Type Size
Adobe Acrobat D... 367 KB
Adobe Acrobat D... 183 KB
Adobe Acrobat D... 341 KB
Adobe Acrobat D... 187 KB
Compressed (zipp... 13,110 KB
Adobe Acrobat D... 14,426 KB
Adobe Acrobat D... 199 KB
Microsoft PowerPo... 8,848 KB
VTT File 63 KB
JSON Source File 1 KB
| Afites () v
Cancel

Then in the Advanced section, in the Upload to folder box, enter product_data and select

the Upload button.



Upload blob X

—-
1 file(s) selected: produts.json

Drag and drop files here or Browse for files

(]

D Cwerwrite if files already exist
. Advanced

Blob type (@

| Black blob

Upload whd files as page blobs (recommended)

Block size (1)

| 4miB |

Access tier (1)

| Hot (Inferred) - |

Uplead to folder

| i:rcuduct_data |

Blob index tags (O

Key Value

Encryption scope

@ Use existing default container scope

O Choose an existing scope

Retention palicy ()

Upload

13. Close the Upload blob panel if it's still open, and verify that a product_data virtual folder has
been created in the data container.



fig azstoragesgp | Storage browser (preview) =

Storage account

2 Search (Ctrl+/) € B azstoragesgp < -+ Add Directery T Upload () Change access level

-

= Overview i
o Faverites 1 8iob containers > P data
Activity log Recentl d
> i Recently views: Authentication method: Access key (Switch to Azure AD User A
@ Tags ~ [ Blob containers 57 Add filter
Di d solve probl o
¢ Diagnose and solve problems B $logs | 2 Search blobs by prefix (case-sensitive)
Aa Access Control (IAM) B data Showing all 1 items
& Data migration View ain \:‘ Name
Events i
& File shares 0 product_data
IS Storage browser (preview) 0 Queues
Data storage = Tk

= Cantainers
& File shares
M Queues

B2 Tables

Security + networking
& Networking
& Azure CDN

Arrace Laue

14. Select the product_data folder and verify that it contains the productl.json blob you
uploaded.

B8 azstoragesgp < Jr Add Directory $ Upload E| Change access level O Refresh E Delete

ok Favorites 3 Blob containers » T data

Recently viewsd
> B Recently viewe Authentication method: Access key (Switch to Azure AD User Account)

~ [ Blob containers 5S¢ Add filker
T Slogs | ' Search blobs by prefix (case-sensitive)
O data Showing all 1 items
View all MName Last modified Access i
M File shares . product_data
T Queuss
T8 Tables

Home > azstoragesgp_1648434300883 > azstoragesgp

% s azstoragesgp | Storage browser (preview) =

Storage account

[ Search (Cirl=/) | «

[ -] azstoragesgp 4 + Add Directory $ Upload O Refresh E
— . a
= e o Favorites 7 Blob containers > BT data
Activityleg > # Recently viewed Authentication method: Access key [SWitch o Azore AD |
¢ Tags ~ [ Blob cantainers | A Search blobs by prefix (case-sensitive)
£? Diagnase and solve problems 7 Slogs Showing all 1 iterns
o An Access Control (IAM) 1 data D Name

Cost Management

‘m

Data migration

View all
Get notified to stay within your budget and
Event: o
prevent unexpected charges on your bill. e 48 File shares
Setup cost alerts » S Storage browser (preview) T Queues

0 Data storage 8 Tables

= Containers
Microsoft Defender for Cloud

Secure your apps and infrastructure 8 File shares
Go to Microsoft Defender for Cloud > T Queues
Free Microsoft tutarials B Tables

Start learning today >
Security + networking

Work with an expert & Networking



15. On the left side, in the Data storage section, select Containers.

Microsoft Azure

Create a resource

& Home

B Dashboard

Al services
“ FAVORITES

Al resources
@ Cognitive Services
(®) Resource groups
4 Azure Active Directory
#8 App Services
<4 Function App
& 50 databases
& Azure Cosmos DB
® Virtual machines

4 Load balancers

ye

D Search resources, services, and docs (G+/)

Home > azstoragesgp_1648434300883 > azstoragesgp

== azstoragesgp | Containers =

Storage sccount

2 Search [Ctrl+/) « —~+ Container

() Refresh

= Overview [ Search containers by prefix
B Activity log
Name
¢ Tegs
Slogs
Diagnose and solve prablems D -
9 p
[ data

g Access Control (IAM)
& Data migration
Events
B Storage browser [preview)
Data storage.

= Containers

M File shares

Last modified

16. Open the data container, and verify that the product_data folder you created is listed.

17.

Microsoft Azure

Home > azstoragesgp_1648434300383

Create a resource 1 data

s Home
Bl Dashboard
All services

FAVORITES

All resources

CORTCOTTCT

| £ Search (Ctrl+/) <«

OO Overview
2 Diagnose and solve problems

93’-1_ Access Control (JAM)

Cognitive Services

Settings

Resource groups

“n Shared access tokens

Azure Active Directory

Access policy

* App Services

~ Function App
w50l databases

¥ Azure Cosmos DB

Virtual machines

'_|I Properties

0 Metadata

2 Search resources, services, and doc

azstoragesgp

? Upload C| Change access level 'i_:' Refresh

L

Authentication method: Access key (Switch to Azure AD U

Location: data

Search blobs by prefix (case-sensitive)

o Add filter

MName

D product_data

Select the * * * icon at the right-end of the folder, and note that it doesn't display any
options. Folders in a flat namespace blob container are virtual, and can’t be managed.

Sattings

> Shared access tokens

0O Metadata

T Upload (3 Change access level () Refresh

method: Acc 0 Azure AD User Account)

s by prefix (case-sensitive)

(@) Showdeleted blobs

g Add filter

Name Modified Access tier

product_data

Archive status Blob type Size Lease state



18. Use the X icon at the top right in the data page to close the page and return to
the Containers page.

= data =

Modified Aceess tie Archive status Blab type Sie Lease state

Explore Azure Data Lake Storage Gen2

Azure Data Lake Store Gen2 support enables you to use hierarchical folders to organize and manage
access to blobs. It also enables you to use Azure blob storage to host distributed file systems for
common big data analytics platforms.

1. Download the product2.json JSON file from https://aka.ms/product2.json and save it on
your computer in the same folder where you downloaded productl.json previously - you'll
upload it to blob storage later).

2. Inthe Azure portal page for your storage container, on the left side, scroll down to
the Settings section, and select Data Lake Gen2 upgrade.

Microsoft Azure 2 Search resources, services, and docs (G+/)

Home > azstoragesgp_1648434300883 > azstoragesgp

Create a resource

== azstoragesgp | Data Lake Gen2 upgrade

s Home Sforage account
Bl Dashboard B Search (Ctrl+/) | «
- - Upgrade to a storage account with Azure Data Lake Gen2 capabilities
All services & Encryption -
) If you're locking to use your storage account for data analytics and big data storage,
% FAVORITES QO Security Data Lake Storage Gen2, which will enable hierarchical namespace on the account. Le
B5% Al resources Progress may be lost if you leave this page.

Data management

# Cognitr i

" i £ Ve @ Geo-replication —- . - .

o) ) Step 1: Review account changes before upgrading - Not started
Resource groups . -

o group: q' Data protection

& Azure Active Directory & Object replication ( ) Step 2: Validate account before upgrading - Not started

= App Servi :
& App Services & Blob inventory
) Step 3: Upgrade account - Not started

7 Function App ] Static website

% 5Ql databases =
L Lifecycle management
& Azure Cosmos DB

Azure search

: Virtual machines

Settinas

4 Load balancers

_ = Configuration

B2 Storage accounts

Data Lake Gen2 upgrade
<7 Virtual networks

€5 Resource sharing (CORS)
° Monitor

& Advisor recommendations
® Advisor

il Endpoints

@ Microsoft Defender for

3. Inthe Data Lake Gen2 upgrade page, expand and complete each step to upgrade your
storage account to enable hierarchical namespace and support Azure Data Lake Storage Gen
2. This may take some time.
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4. When the upgrade is complete, in the pane on the left side, in the top section,
select Storage browser (preview) and navigate back to the root of your data blob container,
which still contains the product_data folder.
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5. Select the product_data folder, and verify it still contains the productl.json file you
uploaded previously.

6. Usethe T Upload button to open the Upload blob panel.
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7. Inthe Upload blob panel, select the product2.json file you saved on your local computer.
Then select the Upload button.

8. Close the Upload blob panel if it's still open, and verify that a product_data folder now
contains the product2.json file.
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9. Onthe left side, in the Data storage section, select Containers.

10. Open the data container, and verify that the product_data folder you created is listed.
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11. Select the * * * icon at the right-end of the folder, and note that with hierarchical namespace
enabled, you can perform configuration tasks at the folder-level; including renaming folders
and setting permissions.
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12. Use the X icon at the top right in the data page to close the page and return to

the Containers page.

Explore Azure Files

Azure Files provides a way to create cloud-based file shares.

1. Inthe Azure portal page for your storage container, on the left side, in the Data
storage section, select File shares.
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You don't have any file shares yet. Click '+ File share' to get started,

2. Inthe File shares page, select + File share and add a new file share named files using
the Transaction optimized tier.

3. Inthe File shares, open your new files share.
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4. Click on Files
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5. At the top of the page, select Connect. Then in the Connect pane, note that there are tabs
for common operating systems (Windows, Linux, and macQOS) that contain scripts you can
run to connect to the shared folder from a client computer.

Microsoft Azure £ Saarch resources, services, and docs (G +/)

Connect

windows  Linux  macos

Port 445

6. Close the Connect pane and then close the files page to return to the File shares page for
your Azure storage account.

Explore Azure Tables
Azure Tables provide a key/value store for applications that need to store data values, but don't
need the full functionality and structure of a relational database.



1. Inthe Azure portal page for your storage container, on the left side, in the Data
storage section, select Tables.
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2. Onthe Tables page, select + Table and create a new table named products.
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3. After the products table has been created, in the pane on the left side, in the top section,
select Storage browser (preview).



4. |In storage explorer, select Tables and verify that the products table is listed.

od: »
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T Vitual machines
*
5. Select the products table.
6. Inthe product page, select + Add entity.
Microsoft Azure 2 Search resources, services, and docs (G+/)
Home > azstoragesgp
Creat 1
eate a resource azstoragesgp | Storage browser (preview) »
» Home Sterage account
B8 Dashboard 0 Search (Ctrl+/) .
asnboar ‘/ Search (Ctr+/) ‘ « S azstoragesgp T Add entity () Refresh M3 Edit columns
All services § . —
= Overview svorites
ok Favorites BB Tables > BB products
* FAVORITES DA
| Activity log > Recently viev
— e Authentication method: Access key (Switch to Azure AD User Accou
All -
fEsourees ¢ Tags Bl EBlob containers Query builder
¥ Cognitive Services &P Diagnose and solve problems 8 File shares The query builder supports simple queries with AND/OR. For features
[®] Resource groups A Access Control {IAM) M Cueues > Switch to advanced text editor
& Azure Active Directory & Data migration v M8 Tables
_ ) Y Add filter
L Opeat= Events BB products
& Function App B8 Storage browser (preview) PP Showing all 0 items
50l databases i
Data storage D PartitionKey RowKey
;9 Azure Cosmos DB e
= Containers

Mo items found
: Virtual machines

& File shares
4 Load balancers

M Queues

B8 Storage accounts

L_ i S

7. Inthe Add entity panel, enter the following key values:
o PartitionKey: 1
o RowKey: 1
8. Select Add property, and create a new property with the following values:
Property name Type
Name String
9. Add a second property with the following values:

Property name Type

Price Double



10. Select Insert to insert a row for the new entity into the table.
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11. In storage browser, verify that a row has been added to the products table, and that
a Timestamp column has been created to indicate when the row was last modified.
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12. Add another entity to the products table with the following properties:

Property name
PartitionKey

RowKey

Type
String
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Property name Type

Name String
Price Double
Discontinued Boolean

13. After inserting the new entity, verify that a row containing the discontinued product is
shown in the table.
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You have manually entered data into the table using the storage browser interface. In a real
scenario, application developers can use the Azure Storage Table API to build applications that read
and write values to tables, making it a cost effective and scalable solution for NoSQL storage.

Exercise: Explore Azure Cosmos DB
https://docs.microsoft.com/en-gb/learn/modules/explore-non-relational-data-stores-azure/4-
exercise-explore-cosmos-db#create-a-cosmos-db-account

Create a Cosmos DB account
To use Cosmos DB, you must provision a Cosmos DB account in your Azure subscription. In this
exercise, you'll provision a Cosmos DB account that uses the core (SQL) API.

1. Inthe Azure portal, select + Create a resource at the top left, and search for Azure Cosmos
DB. In the results, select Azure Cosmos DB and select Create.
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https://docs.microsoft.com/en-gb/learn/modules/explore-non-relational-data-stores-azure/4-exercise-explore-cosmos-db#create-a-cosmos-db-account
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2. Inthe Core (SQL) - Recommended tile, select Create.
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3. Enter the following details, and then select Review + Create:
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Create Learn more

o Subscription: If you're using a sandbox, select Concierge Subscription. Otherwise,
select your Azure subscription.

o Resource group: If you're using a sandbox, select the existing resource group (which
will have a name like learn-xxxx...). Otherwise, create a new resource group with a
name of your choice.

o Account Name: Enter a unique name

o Location: Choose any available location



o Capacity mode: Provisioned throughput
o Apply Free-Tier Discount: Select Apply if available
o Limit total account throughput: Unselected

4. When the configuration has been validated, select Create.

5. Wait for deployment to complete. Then go to the deployed resource.
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On the page for your new Cosmos DB account, in the pane n the left, select Data Explorer.
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In the Data Explorer page, select Start with Sample and then observe the status in the panel

at the bottom of the screen until the SampleDB database and the sample Persons container
has been created (which may take a minute or so).
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1. Inthe Data Explorer page, expand the SampleDB database and the Persons container, and
select Items to see a list of items in the container. The items represent people, each with a
unique id, a firstname, an age, and other properties.



2. Select any of the items in the list to see a JSON representation of the item data.

P Search resources, services, and docs (G+/)

Microsoft Azure

Home > azcoss p

D azcosmosdbsgp | Data Explorer

mos DB accoun

Create a resource

& Home

®H Dashboard

All services % Overview
Items x
FAVORITES & Activity log

All resources ntrol (IAM)

Cognitive Services

ftems

Resource groups

Scale & Settings

Azure Active Directory
i » Stored Procedures
App Services Quick start » User Defined Functions

RO Notifications } Triggers

% SQL databases &) Data Explorer ~ NOTEBOOKS

&) Azure Cosmos DB Netebooks is currenty

vallable, We are working o it
Settings

¥ Virtual machines

& Features

4 Load balancers

ate data globally
B Storage accounts

% Virtual networks
@ Monitor
@ Advisor

@ Microsoft Defender for
Cloud

) Cost Management + Billing

& Help + support

M ¢ Edit Filter

2 Search (Ctrl+/) . R | [ Newitem 7T Upload ltem

Scale & Settin..,

ffirstname

Microsoft Azure

P Search resources, services, and docs (G+/)

Home > azcos

sgp

53, azcosmosdbsgp | Data Explorer

Create a resource

» Home Azure Cosmos DB account
B8 Dashboard |;‘ Search (Ctrl+/) | E ;- ‘ = ‘ . O ‘ =1
All services T Overview
SQL AP
FAVORITES Activity lag

All resources Access contrel (1AM)

Tags

] Resource groups

-
o
Cognitive Services P
&

Diagnose and salve problems

Azure Active Directory € Cost Management
. ¥ Stored Procedures
App Services ick sta
pp Quick start _ _ ¥ User Defined Functions
.
# Function App Motifications b Triggers

SQL databases (0 Data Explorer ~ NOTEBOOKS

¥ Azure Cosmos DB

Notebooks is currently not available. We are w.
Settings
Virtual machines
& Feature:
= Features

Load balancers

)

eplicate data globally
Storage accounts

Default consistency
# Virtual networks.
& Backup &

ore
Monitor

‘8 Firewall and virtual networks
Advisor

¢k> Private Endpoint Connections
Microsoft Defender for

Cloud & COR

in

Cost Management + Billing * Dedicated Gateway

Help + support Keys

4. Modify the JSON for the new item as follows, and then select Save.

JSONCopy
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|Iidll: ||123||,
"firstname": "Bob",

"age": 54

5. After saving the new item, notice that additional metadata properties are added

automatically.

B save [ Discard T Upload ltem

x Scale & Settin...
c Edit Filter
X /
firstname I

e": "Bob",

Query the database
1. Inthe Data Explorer page, select the New SQL Query icon.
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2. Inthe SQL Query editor, review the default query (SELECT * FROM
Query button to run it.
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3. Review the results, which includes the full JSON representation of all items.

4. Modify the query as follows:

SQLCopy

SELECT c.id, c.firstname, c.age

FROM c

WHERE c.age > 40
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5. Use the Execute Query button to run the revised query and review the results, which
includes JSON containing the id, firstname, and age fields for person items with an age
greater than 40.
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6. Close the SQL Query editor, discarding your changes.

You've seen how to create and query JSON entities in a Cosmos DB database by using the data
explorer interface in the Azure portal.

In a real scenario, an application developer would use one of the many programming language
specific software development kits (SDKs) to call the core (SQL) APl and work with data in the
database.

Exercise: Explore Azure Synapse Analytics

https://docs.microsoft.com/en-gb/learn/modules/examine-components-of-modern-data-
warehouse/5-exercise-azure-synapse#fprovision-an-azure-synapse-analytics-workspace

In this exercise, you'll create an Azure Synapse Analytics workspace and use it to ingest and analyze
some data.

The exercise is designed to familiarize you with some key elements of a modern data warehousing
solution, not as a comprehensive guide to performing advanced data analysis with Azure Synapse
Analytics. The exercise should take around 30 minutes to complete.

Provision an Azure Synapse Analytics workspace
To use Azure Synapse Analytics, you must provision an Azure Synapse Analytics Workspace resource
in your Azure subscription.

1. Open the Azure portal at https://portal.azure.com, and sign in using the credentials
associated with your Azure subscription.

Tip
Ensure you are working in the directory containing your subscription - indicated at the top right
under your user ID. If not, select the user icon and switch directory. Note that if you previously used

a Microsoft Learn sandbox subscription, the portal may have defaulted to the Microsoft Learn
Sandbox directory. If so, you'll need to switch to your own directory.

2. Inthe Azure portal, on the Home page, use the + Create a resource icon to create a new
resource.


https://docs.microsoft.com/en-gb/learn/modules/examine-components-of-modern-data-warehouse/5-exercise-azure-synapse#provision-an-azure-synapse-analytics-workspace
https://docs.microsoft.com/en-gb/learn/modules/examine-components-of-modern-data-warehouse/5-exercise-azure-synapse#provision-an-azure-synapse-analytics-workspace
https://portal.azure.com/
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3. Search for Azure Synapse Analytics, and create a new Azure Synapse Analytics resource with
the following settings:

o Subscription: Your Azure subscription

»= Resource group: Create a new resource group with a suitable name, like
"synapse-rg"

* Managed resource group: Enter an appropriate name, for example
"synapse-managed-rg".

o Workspace name: Enter a unique workspace name, for example "synapse-ws-
<your_name>".



o Region: Select any of the following regions:

Australia East
Central US

East US 2

North Europe
South Central US
Southeast Asia
UK South

West Europe
West US

WestUS 2

o Select Data Lake Storage Gen 2: From subscription

Note

Account name: Create a new account with a unique name, for example
"datalake<your_name>".

File system name: Create a new file system with a unique name, for example
"fs<your_name>".

A Synapse Analytics workspace requires two resource groups in your Azure subscription; one for
resources you explicitly create, and another for managed resources used by the service. It also
requires a Data Lake storage account in which to store data, scripts, and other artifacts.

4. When you've entered these details, select Review + create, and then select Create to create

the workspace.



Home > Create a resource > Azure Synapse Analytics >

Create Synapse workspace

Project details

Select the subscription to manage deployed resources and costs, Use resource groups like folders to organize and manage all

of YOour nesources,

Subscription * (T

L
L

Resource group * (@

Managed resource group (1)

Workspace details

location for logs and job ocutput.
Workspace name *

Region *

Select Data Lake Storage Gen2 * (D)

Account name * ()

| Microsoft Azure Sponsorship e |
o The Synapse and SOL resource providers are now registered with this
subscription.

| DPo0Org v |

Create new

| synapse-managed-rg \/|
Name your workspace, select a location, and choose a primary Data Lake Storage Gen2 file system to serve as the default

| synapse-ws-arch ~/|

| EastUs v |

@ From subscription O Manually via URL

| azstoragesgp e |

Create new

| (New) fsaroh W |

File system name *

Create new

E Assign myself the Storage Blob Data Contributor role on the Data Lake
Storage GenZ2 account to interactively query it in the workspace,

o We will automatically grant the workspace identity data access to the
specified Data Lake Storage Gen2 account, using the Storage Blob Data
Contributor role. To enable other users to use this storage account after you
create your workspace, perform these tasks:

* Assign other users to the Contributor role on workspace
= Assign other users the appropriate Synapse RBAC roles using Synapse
Studio

Review + create | < Previous | | Mext: Security =




5. Wait for the workspace to be created - this may take five minutes or so.
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6. When deployment is complete, go to the resource group that was created and notice that it
contains your Synapse Analytics workspace and a Data Lake storage account.
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Select your Synapse workspace, and in its Overview page, in Open Synapse Studio card,
select Open to open Synapse Studio in a new browser tab. Synapse Studio is a web-based
interface that you can use to work with your Synapse Analytics workspace.

Home > Microsoft Azure.SynapseAnalyti
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On the left side of Synapse Studio, use the » icon to expand the menu - this reveals the
different pages within Synapse Studio that you'll use to manage resources and perform data
analytics tasks, as shown here:
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Microsoft Azure | synapse-ws-aroh R Search

S @ Synapselive v £ Validate all 11 Publish all
A Home Develop + ¥ «
i Data |V Filter resources by name S+ 5QL script
Ef KQL script
! Develop {71 Notebook
& Data flow
l') Integrate
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Import

E e
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S

Keyword Query Language (KQL) syntax reference

Keyword Query Language (KQL) syntax reference | Microsoft Docs
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https://docs.microsoft.com/en-us/sharepoint/dev/general-development/keyword-query-language-kql-syntax-reference
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Ingest data

One of the key tasks you can perform with Azure Synapse Analytics is to define pipelines that
transfer (and if necessary, transform) data from a wide range of sources into your workspace for
analysis.



1. In Synapse Studio, on the Home page, select Ingest to open the Copy Data tool

Microsoft Azure ‘ synapse-ws-aroh

@ We use optional cookies to provide a better experience. Learn more 7
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Discover more
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2. Inthe Copy Data tool, on the Properties step, ensure that Built-in copy task and Run once
now are selected, and click Next >.

Microsoft Azure ‘ synapse-ws-aroh

Copy Data tool

0 Properties

) Source

(3) Target

(4) Settings

5) Review and finish

® = 0

Use Copy Data Tool to perform a one-time or scheduled data load from 90+ data sources.
Follow the wizard experience to specify your data loading settings, and let the Copy Data Tool generate the artifacts for you, including p

Properties

Select copy data task type and configure task schedule

Task type
Built-in copy task Metadata-driven copy task
You will get single pipeline to copy data You will get parameterized pipelines which
from 90+ data source easily. can read metadata from an external store

to load data at a large scale.

You will get single pipeline to quickly copy cbjects from data source store to destination in a very intuitive manner.

Task cadence or task schedule *
@ Run once now O Schedule O Tumbling window

3. On the Source step, in the Dataset substep, select the following settings:



o

o

Source type: HTTP

Microsoft Azure ‘ synapse-ws-arch ";? EE]

Copy Data tool

@ Properties Source data store

Specify the source data store for the copy task. You can use an existing data store connection or specify a new data store.

Source Source type ‘ @® HTTP N ‘

Connection * ‘ v ‘ “+ New connection
Dataset Select...

Connection: Create a new connection with the following properties:
= Name: AdventureWorks Products
»= Description: Product list via HTTP
*= Connect via integration runtime: AutoResolvelntegrationRuntime

»= Base URL: https://raw.githubusercontent.com/MicrosoftLearning/DP-
900TO0A-Azure-Data-Fundamentals/master/Azure-Synapse/products.csv

= Server Certificate Validation: Enable

»=  Authentication type: Anonymous



New connection
& HTTP Learn more 4

o Choose a name for your linked service. This name cannot be updated later.

AdventureWorks Products l

Description

Connect via integration runtime * 0]
i i W ] /

£3
dase

l https://raw.githubusercontent.com/MicrosoftLearning/DP-900TO0A-Azure-Data-Fundamer l

| @Enable ODisabIe

l Anonymous v

Auth headers ©

+ New

Annotations

—I— New

% Parameatarc

) Test connection

»



New connection
@ HTTP Learn more O

ﬂ Choose a name for your linked service. This name cannot be updated later.

Name *

| AdventureWorks Products |

Description

Connect via integration runtime * ®

&

| o AutoResolvelntegrationRuntime ~

Base URL *

| https://raw.githubusercontent.com/MicrosoftLearning/DP-900TO0A-Azure-Data-Fundamer |

Server Certificate Validation ©

P Y .
(@) Enable  (_) Disable

Authentication type *

| Anonymous ~

Auth headers ©

+ New

Annotations

+ New

o Connection successful

| Cancel | DQL Test connection

4. After creating the connection, on the Source/Dataset substep, ensure the following settings
are selected, and then select Next >:

o Relative URL: Leave blank

o Request method: GET

o Additional headers: Leave blank
o Binary copy: Unselected

o Request timeout: Leave blank



o Max concurrent connections: Leave blank

Microsoft Azure ‘ synapse-ws-aroh =

Copy Data tool

o Properties

Source

Dataset

O Configuration

[©) Target

(2) settings

(5) Review and finish

Source data store

Specify the source data store for the copy task. You can use an existing data store connection or specify a new data s

Source type ‘ @ HrTP ~ ‘
Connection * ‘ @ AdventureWorks Products v ‘ & Edit + New connection
Integration runtime * o AutoResolvelntegrationRuntime v & Edit

‘ https://raw.githubusercontent.com/MicrosoftLearning/DP-900T00A ‘

Relative URL ©
{ \

Request method @

‘GET V‘

Additional headers ©

Binary copy © O

Request timeout O

5. On the Source step, in the Configuration substep, select Preview data to see a preview of
the product data your pipeline will ingest, then close the preview.

Microsoft Azure | synapse-ws-aroh

Copy Data tool

(/] Properties

9 Source

Dataset

@ Configuration
(3 Target
(9 Settings

(5) Review and finish

File format settings

File format ©

‘ DelimitedText v H Detect text format ‘ ‘ ©2 Preview data

Column delimiter

‘ Comma () ~ |
[ eait

Row delimiter

‘ Default (\r\n, or \n\n) e |
([ Jedit

First row as header ©

> Advanced

Compression type

‘ None ~

Additional eolumns ©



Preview data

Linked service: AdventureWorks Products

Object:

Preview  Schema

ProductiD ProductName Category ListPrice

771 Mountain-100 Silver, 38 Mountain Bikes 33939.9900
772 Mountain-100 Silver, 42 Mountain Bikes 3393.9900
773 Mountain-100 Silver, 44 Mountain Bikes 3399.9900
774 Mountain-100 Silver, 48 Mountain Bikes 3399.9900
775 Mountain-100 Black, 38 Mountain Bikes 3374.9900
776 Mountain-100 Black, 42 Mountain Bikes 3374.9900
77 Mountain-100 Black, 44 Mountain Bikes 3374.9900

6. After previewing the data, on the Source/Configuration step, ensure the following settings
are selected, and then select Next >:

o File format: DelimitedText
o Column delimiter: Comma (,)
o Row delimiter: Line feed (\n)

o First row as header: Selected



o

Compression type: None

Microsoft Azure ‘ synapse-ws-aroh ;y
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‘_I Edit

Configuration
Row delimiter
‘ Line feed (\n) h |
—

Target [JediE

First row as header @
(4) Settings > Advanced

Compression type

(5) Review and finish ‘ None

Additional columns

+ New

7. Onthe Target step, in the Dataset substep, select the following settings:

o

Target type: Azure Data Lake Storage Gen 2 = Connection: Create a new connection
with the following properties:

Microsoft Azure ‘ synapse-ws-aroh

Copy Data tool

O rroperties Destination data store
Specify the destination data store for the copy task. You can use an existing data store connection or specify a new data store.
® source Target type K Azure Data Lake Storage Gen2
Connection * Select. -+ New connection
© Target
® Dataset

= Name: Products

» Description: Product list

= Connect via integration runtime: AutoResolvelntegrationRuntime
= Authentication method: Account key

*  Account selection method: From subscription

= Azure subscription: select your subscription



= Storage account name: Select your storage account

= Test connection: To linked service

New connection
B Azure Data Lake Storage Gen2 Learn more [

Name * -

‘ Products ‘

Description

| Product list
‘

Connect via integration runtime * ()

‘ (] AutoResolvelntegrationRuntime v ‘ &

Authentication method

| Account Lo % ‘
e

» . T L M
AU 3TICCUUI s uiou 2

@ From Azure subscription 'i)' Enter manually

Azure subscription @

| Microsoft Azure Sponsorship (c76bf684-ce47-483d-b01d-d7dae9956717) i |

Storage account name *

‘ azstoragesgp s ‘ O

Test connection

@ To linked service O To file path N

Annotations

+ New
-
M Paramaatare
0 Connection successful
=

-

8. After creating the connection, on the Target/Dataset step, ensure the following settings are
selected, and then select Next >:

o Folder path: Browse to your file system folder



icrosoft Azure

synapse-ws
Copy Data tool

@ properties Destination data store

Specify the destination data store for the copy task. You can use an existing data store connection or specify a new data store.

Source Target type ‘ & Azure Data Lake Storage Gen2 v ‘

Connection * ‘ & Products - ‘ £ &dit + New connection
Target

Integration runtime * @ AutoResolvelntegrationRuntime v &7 Edit
Dataset

Folder path

& confiourat TPIRETAERE you use to access the data store only has permission to subdirectory instead of the entire
p Connguration account, specify the path to browse.

‘ ‘ B3 Browse
(® settings File name
5) Review and finish Copy behavior ©

‘ None - ‘

Max concurrent connections O
Block size (MB) @

Metadata ©

+ New

o0 @ B 72 & arohmvpm3

Browse

Select a file or folder.

Root folder
B3 data

| B3 fsaroh

Showing 1 - 2 of 2 items

File name: products.csv
Copy behavior: None

Max concurrent connections: Leave blank



o Block size (MB): Leave blank

Microsoft Azure ‘synapse—ws—aroh *:? =8 @

Copy Data tool

@ Properties Destination data store

Specify the destination data store for the copy task. You can use an existing data store connection or specify a new data store.

Source Target type | & Azure Data Lake Storage Gen2 ~ ‘

Connection * [ = products v | & edit + New connection
Target

Integration runtime * @ AutoResolvelntegrationRuntime & Edit
Dataset

Folder path

If the identity you use to access the data store only has permission to subdirectory instead of the entire
account, specify the path to browse.

| fsaroh ‘ 3 Browse

File name

[ products.csv |

(5) Review and finish Copy behavior ©

[ None -
i

Max concurrent connections _©

|

Block size (MB) O

| |
Metadata ©

+ New

9. Onthe Target step, in the Configuration substep, ensure that the following properties are
selected. Then select Next >:

o File format: DelimitedText

o Column delimiter: Comma (,)
o Row delimiter: Line feed (\n)

o Add header to file: Selected

o Compression type: None

o Max rows per file: Leave blank

o File name prefix: Leave blank



Microsoft Azure ‘ synapse-ws-aroh -;p

Copy Data tool

@ Properties File format settings
Sile format_ 0
[ DelimitedText -]
Source
Column delimiter
[ Comma () = ‘
Target
g [ Edit
Dataset Row delimiter
‘ Line feed (\n) o ‘
Configuration [ Jedit
[ 7cd header to file ©
(@ Settings > Advanced

Compression type

(5) Review and finish ‘ None - ‘

Max rows per file

File name prefix

10. On the Settings step, enter the following settings and then click Next >:
o Task name: Copy products
o Task description Copy products data
o Faulttolerance: Leave blank
o Enable logging: Unselected

o Enable staging: Unselected

Microsoft Azure | synapse-ws-arch

Copy Data tool

[/} Properties Settings

Enter name and description for the copy data task, more options for data movement
Source Task name * Copy products

Task description Copy products data
Target [ @

#~

Fault tolerance () [ v
Settings =

Enable logging © []

Enable staging © ]

> Advanced



11. On the Review and finish step, on the Review substep, read the summary and then
click Next >.

Microsoft Azure ‘ synapse-ws-arch <9 ==} @ @ 7 &  aohmupmig

Copy Data tool

o Properties Summary

You are running pipeline to copy data from HTTP to Azure Data Lake Storage Gen2.

Source
HTTP > = Azure Data Lake Storage Gen2
Target "
: i & wdit

Settings Properties

Task name Copy products
Review and finish Task description Copy products data

Source & edi
Review

Connection name AdventureWorks Products

Dataset name SourceDataset_ahx

Column delimiter .

Row delimiter

Escape character \

Quote char

First row as header true

Target & dit

12. On the Deployment step, wait for the pipeline to be deployed and then click Finish.

Microsoft Azure ‘ synapse-ws-arch {p E] @ 87
Copy Data tool
(/] Properties
HTTP | Azure Data Lake Storage Gen2
Q Source
-
O Torget Deployment complete
. -
(/] Settings =
Deployment step Status
Review and finish Validating copy runtime environment @ succeeded
> Creating datasets @ succeeded
Review
> Creating pipelines @ succeeded
Deployment

> Running pipelines

Datasets and pipelines have been created. You can now monitor and edit the copy pipelines or click finish to close Copy Data Tool.

~—~

‘ Edit pipeline H Monitor




13. In Synapse Studio, select the Monitor page, and in the Pipeline runs tab, wait for the Copy
products pipeline to complete with a status of Succeeded (you can use the U
Refresh button on the Pipeline runs page to refresh the status).

Microsoft Azure | syn

W Data

By Oevelop
W) Integrate
@ wonitor
B Manage

arohmvpm365@arohmvp365.onmicrosoft. com
now

maved6s

vide 2 better experiance. Leam more Accept | | Reject || More options
€ o

Pipeline runs
Analytics pools .

iggered  Debug v O Reeh ==t columes
% saL pools —_—
A ark pools Fitter by run ID or na Xuala Lumpur, Singa... : Last 24 hours Pipeline name : Copy products Status - Al comy

C T fikers
B2 Cata Explorer pools [preview) Runs  Latest runs Triggersd by : All 7, Add filter e
Activities Showing 1- 1 items
™ SQL requests Run start 14 Run end Durati Triggered by Stau Eiro
P S Manual vig ) ;

ark apglications
fiow debug
Integration

T Pipetine runs

7 Troge

& Integration runtimes

14. On the Data page, select the Linked tab and expand the Azure Data Lake Storage Gen
2 hierarchy until you see the file storage for your Synapse workspace. Then select the file
storage to verify that a file named products.csv has been copied to this location, as shown

here:



) B =mapie-owi-graeme - Micrsichl X @ syrapse-wi-graeme - Ature By X | -

— G tnl 6] https:f fwebazuresynapcenet/sn-us/authoringfexplore/linked /storageaccounts/synapse-ws-graeme-Wos e = @
Synapse Analytics b synapse-ws-grasme H Search
@ & Synapselive wg Walidate Al (T) Pub il i_:"
i Home Data B ® &
_i_ Workspace Linked ErNcw SOL soript !_=! Mew matebook v Mone W
Data il

- = =3 w0 T fagraeme
| K Filber resources by name | ) &

By oevelop
4 Azure Data Lake Storage Gend 1 Mare & Last Modified Content Type Size I

) integrate 4 BB synapeeowz-graeme [Primary - dat... O products.csy AROZZT, 51731 P 140 KB

ﬂ Monitor
Manage

&= fsgraeme (Primary]

b Integratien datasets 2

Sherairgg 1 0o 1 af 1 cached iters

Microsoft Azure | synapse-ws-aroh P Search 9 T8

0 We use optional cookies to provide a better experience. Learn more I

& @ Synapse live ~ ~% Validate all |11 Publish all

=
ﬁ‘ Home Data + ¥ « fsaroh X

i o Workspace Linked Eﬁ MNew SQL script El New notebook Vv éQ New data flow B New ir
ata

| & > v " fsaroh

| % Filter resources by name

h Develop

") Integrate Pl synapse-ws-aroh (Primary - azstora... D products.csv 3/28/2022, 10:38:47 PM

e Monitor

4 Azure Data Lake Storage Gen2 2 Name ~  Last Modified

& fsarch (Primary)
S dqata
E Manage 4 (Attached Containers)

P Integration datasets 2

Use a SQL pool to analyze data

Now that you've ingested some data into your workspace, you can use Synapse Analytics to query
and analyze it. One of the most common ways to query data is to use SQL, and in Synapse Analytics
you can use a SQL pool to run SQL code.

1. In Synapse Studio, right-click the products.csv file in the file storage for your Synapse
workspace, point to New SQL script, and select Select TOP 100 rows.



& (@] (8 https://web.azuresynapse.net/en/authoring/explore/linked/storageaccounts/synapse-ws-aroh-WorkspaceDefaultStorage-azstoragesgp... ~ AY

Microsoft Azure | synapse-ws-aroh £ search @ B @

@ we use optional cookies to provide a better experience. Learn more [

& @ Synapse live ~% Validate all

=) X
ﬁ Home Data + v o« fsaroh

i Data Workspace Linked

Rl s
| 3 Filter resources by name | ~ T fsaroh

a Develop

EE New SQL script ™ E New notebook v éQ New data flow B New integra

4 Azure Data Lake Storage Gen2 2 Name ~  Last Modified
'.) Integrate 4 E synapse-ws-aroh (Primary - azstora... [ products.csv Preview 7PM
@ Monitor faroh (Primary) New SQL script >I| Select TOP 100 rows
S New notebook > Create external table
E Manage g g (Attached Containers) New data flow Bulk load
P Integration datasets 2

New integration dataset

Rename...

2. Inthe SQL Script 1 pane that opens, review the SQL code that has been generated, which
should be similar to this:

SQLCopy
-- This is auto-generated code
SELECT
TOP 100 *
FROM
OPENROWSET(
BULK 'https://datalakexx.dfs.core.windows.net/fsxx/products.csv',
FORMAT = 'CSV/',
PARSER_VERSION="2.0'
) AS [result]
This code opens a rowset from the text file you imported and retrieves the first 100 rows of data.

3. Inthe Connect to list, ensure Built-in is selected - this represents the built-in SQL Pool that
was created with your workspace.



Microsoft Azure synapse-ws-aroh P search @ o el 2 arohmvpm36!

1 We use optional cookies 10 provide a better experience. Learn more O Accept || Reject More options
« @ Synapse live - £ Validate all [EUEYIEIE 1 ]
o ~
A Home Data b v « @ fsaoh B solscript1 .
P ~ ¥ A
i o Workspace Linked [> Run ~ [Ty Publish Connectto | @ Built-in Use database (@]
e — T == This 15 auto-generated code
T Filter resources by name 2 SELECT Properties
By Oevelop - TOP 100 *
4 Azure Data Lake Storage Gen2 2 4 FROM General  Related (0)
: OPENROWSET (
W) Integrate 4 napse-ws-aroh (Primary - azstora.
9 B synapse-ws-aroh (Primary - azstora 6 BULK 'https://azstoragesgp.dfs.core.windows.net/fsaroh/products.csv’, Name *
& fsarch (Primary) 7 FORMAT = "CSV', 5QL script 1
© wonitor s PARSER_VERSTON = '2.0°
& data o ) as [result] Description
= . )
Manage b (Attached Cantainers)
> Integration datasets 2
Type
—
sql script
Size
226 bytes

Results settings per query O
(@) First 5000 rows (default)

O all rows

4. On the toolbar, use the > Run button to run the SQL code, and review the results, which
should look similar to this:

Cl1 c2 c3
ProductID ProductName Category
771 Mountain-100 Silver, 38 Mountain Bikes

772 Mountain-100 Silver, 42 Mountain Bikes

Microsoft Azure synapse-ws-aroh P search Y
@ e use optional coskies ta provide a better experience. Learn more [ | Accept Reject More options x
« @ synapselive - % validate all [RUNECHCTEOSIE 1 ] O ®
ﬁ Home Data v « B fach B satscript1 . e
b T [@ sui [ ) B -
i ata Workspace Linked B Run 1 publish Connectto | @ Built-in Use database | master ¢ B
—_— T This is auto-generated code .
irces b 2 SELECT Properties
. Develop 3 ToP 100 *
4 Agzure Data Lake Storage Gen2 2 4 FROM General  Related (0}
5 OPENROWSET (
Integrate 4 /napsa-ws-arch (Primary - azstol
) integ B synapse-ws-aron primary - szstors 6 BULK "https://azstoragesgp.dfs.core.windows .net/fsaroh/products.csv’, Name *
& tsaroh (Primary) 7 FORMAT = "Csv’, SQL seript 1
® Monitor 8 PARSER_VERSION = '2.8°
B data 9 ) As [result] Description
= 0 L
Manage b B (Attached Containers)
» Integration datasets H
Type
sql script
- Size
Results  Messages i

226 bytes

View Chart 1= Export results ™ Results settings per query @
(®) First 5000 rows (default)

A Search O Allrows
a c a ca :

ProductiD ProductName Category ListPrice

m Mountain-100 Silver, 33 Mountain Bikes  3399.9900

772 Mountain-100 Silver, 42 Mountain Bikes 3399.9900

@ 00:00:15 Query executed successfully.

5. Note the results consist of four columns named C1, C2, C3, and C4; and that the first row in
the results contains the names of the data fields. To fix this problem, add a HEADER_ROW =
TRUE parameters to the OPENROWSET function as shown here
(replacing datalakexx and fsxx with the names of your data lake storage account and file
system), and then rerun the query:



SQLCopy
SELECT
TOP 100 *
FROM
OPENROWSET(
BULK 'https://datalakexx.dfs.core.windows.net/fsxx/products.csv',
FORMAT ='CSV',
PARSER_VERSION="2.0",
HEADER_ROW =TRUE
) AS [result]
Now the results look like this:
ProductIiD ProductName Category
771 Mountain-100 Silver, 38 Mountain Bikes

772 Mountain-100 Silver, 42 Mountain Bikes

. . o o g arohmvpm365@arohmvp365.onmicrosoft.com
Microsoft Azure ‘ synapse-ws-aroh ~ Search R e

28
@ e use optional cookies ta provide a better experience. Learn more Accept Reject More options x
« @ Synapse live % validate all [RUNECHCTEOSIE 1 ] oA
ﬁ Home Data 1oy « B faoh B satscript1 .
B Run P Undo Ty Publis Built-i ster ] =
B 0w Workspace Linked [> Run nd Ty publish Connectto | @ Built-in Use database | master { =X
—— 1 This is auto-generated code [T i
ter resource: 2 SELECT Properties
. Develop 3 ToP 100 *
4 Azure Data Lake Storage Gen2 2 4 FROM General  Related (0)
W) Integrate 4 B synapse-ws-arah (Primary - azstor 5 OPENROWSET (
9 fynapse-ws-aroh (Pmary “ BULK *https://azstoragesgp.dfs.core.windows .net/Fsaroh/products.csv’, Name *
& tsaroh (Primary) 7 FORMAT = "CSV', SQL seript 1
e Monitor 8 PARSER_VERSION = ‘2.8, HEADER_ROW = TRUE
B data 9 ) AS [result] Description
= - 10
Manage 3 (Attached Containere)
» Integration datasets H
Type
sql script
- Size
. ~
Results  Messages 226 bytes
View Chart 1= Export results Results settings per query @
(®) First 5000 rows (default)
O Search O &l rows
ProductiD ProductName Category ListPrice
m Mountain-100 Silver, 33 Mountain Bikes 339999
Mountain-100 Silver, 42 Mountain Bikes

773 Mountain-100 Silver, 44 Mountain Bikes 3399.99

@ 00:00:02 Query executed successfully.

6. Modify the query as follows (replacing datalakexx and fsxx with the names of your data lake
storage account and file system):

SQLCopy
SELECT

Category, COUNT(*) AS ProductCount



FROM
OPENROWSET(
BULK 'https://datalakexx.dfs.core.windows.net/fsxx/products.csv',
FORMAT ='CSV/,
PARSER_VERSION="2.0',
HEADER_ROW =TRUE
) AS [result]
GROUP BY Category;

7. Run the modified query, which should return a resultset that contains the number products
in each category, like this:

Category ProductCount
Bib Shorts 3

Bike Racks 1



] Synapse live ~ ~Z Validate all |i| Publish all »

& fsarch SQL script 1 L]

> Run % Undo | ™~ \ij Publish f‘; Query plan Connectto‘ @ Euilt-in Use database O

-- This is auto-generated code
pELECT
_____Category, COUNT(*) AS ProductCount
FROM
OPENROWSET (
___BULK 'https://azstoragesgp.dfs.core.windows.net /Fsarof/products.csv',
 FORMAT = 'csv',
~ PARSER_VERSION='2.0",
HEADER_ROW = TRUE
) _AS [result]
GROUP BY Category;

00NV W N

o
= @

Results  Messages

View ‘ Chart ) = Export results

| P Search
Category ProductCount
Bib-Shorts 3
Bike Racks 1
Bike Stands 1
Bottles and Cages 3
8. & ONNNNE Niians avamitad ciraccfili

9. Inthe Properties pane for SQL Script 1, change the Name to Count Products by Category.
Then in the toolbar, select Publish to save the script.

P Search = By & & 7 & arohmvpm36S@arohmvp?,GS.onmic:

W (T Publishall @

® Synapselive ~ £ validate

L]
Data \_( ¥ « Count Products by ...
Workspace Linked P Run 9 undo [Ty Publish &% Query plan Connectto | @ Built-in Use database | master O
1 SELCECT .
' Filter resources by name ‘ 3 Category, COUNT(*) AS ProductCount Properties
-3 FROM
4 Azure Data Lake Storage Gen2 3 a OPENROWSET General Related (0)
= 5 BULK 'https://azstoragesgp.dfs.core.windows.net/fsaroh/produgts.csv’
o synapse-ws-aroh (Primary - azstora., n P ,// £eSEP / /p ’ -
6 FORMAT="CSV", Name
fsaroh (Primary) 7 PARSER_VERSION='2.0", Count Products by Category
L 8 HEADER_ROW = TRUE
data 9 yas[result] o Lnescription
= 18 GROUP BY Category; ]
4 (Attached Containers) g y’l

4 Products (azstoragesgp)

data

Type



Publish all
You are about to publish all pending changes to the live environment. Learn more [

Pending changes (1)

NAME CHANGE EXISTING

v SQL script

B count Products by Category (New)

Cancel
Microsoft Azure ‘ mapse-ws-aroh P Search @arohmvp365. onmlclosoft(c;:; a’
= © Synapse live % Validate all (1 ¢ e
A Home Data 4y « B countproductsby.. x @ Publishing completed x

+  Successfully published

= . D Run %) Undo Connectto | @ Built-in
W Dota Workspace Linked
1 SELECT -
ter resources by nam 2 Category, COUNT(*) AS ProductCount Properties
. Develop 3 FROM
4 Azure Data Lake Storage Gen2 3 a OPENROWSET ( General  Related (0)
5 'h H az r. B B owsS . /fsaroh/p ducts.
M) integrate 4 B ymapse-ws-arch (imary - azstora BULK "https://azstoragesgp.dfs.core windous .net/fsaroh/products i :
FORMAT="(sSV Name
@ fsaroh (Primary) 7 PARSER_VERSION="2.0", Count Products by Category
©® WMonitor 8 HEADER_ROW = TRUE
& data 9 )As[result] Description
10 GROUP BY Category; |
B Manage b B (Attached Containers) gory.

4 B products (azstoragesgp)

& daa Type

10. Close the Count Products by Category script pane.

11. In Synapse Studio, select the Develop page, and notice that your published Count Products
by Category SQL script has been saved there.

Microsoft Azure ‘ synapse-ws-arch £ Search =5 (9 & 7?7 A arohi

@ we use optional cookies to provide a better experience. Learn more Accept

«

@ Synapselive 2 Validate all (1) Publish all

v f L%
‘ﬁ' Home Develop + v o« Count Products by

i ‘7 Filter resources by name ‘ B Run D undo | v (1) publish g% Query plan Connect to Use databa
Data

-- This is auto-generated code

4 SQL scripts 1 SELECT
a Develop - Category, COUNT(*) AS ProductCount
Count Products by Category,
FROM
W) Integrate OPENROWSET (

BULK 'https://azstoragesgp.dfs.core.windows.net/fsaroh/products.csv’,
FORMAT = "CSV",

© WMonitor PARSER_VERSION='2.0",
HEADER_ROW = TRUE

E 1€ ) AS [result]
Manage
17 GROUP BY Category;

PN SN TR G

12. Select the Count Products by Category SQL script to reopen it. Then ensure that the script is
connected to the Built-in SQL pool and run it to retrieve the product counts.
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Microsoft Azure | synapse-ws-aroh

« £ Validate all |7

) Publish all

@ sSynapselive ~

E Manage !

= o (9 & 72 A arohm

» i . X
ﬁ Home Develop + v 4 Count Products by
o -
_ ‘ Foo] 9 tndo | v (1) publish & queryplan | conniiPh e dtabace
. Data ‘V Filter resources by name ‘ '
. SELECT
L SQLseripts 1 2 category, COUNT(*) AS Productcount F
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7 PARSER_VERSION='2.0", [
©® WMonitor 8 HEADER_ROW = TRUE
9 JAS[result] C
) GROUP BY Category;| {

Results

Messaaes

13. In the Results pane, select the Chart view, and then select the following settings for the

chart:
o Chart type: Column
o Category column: Category
o Legend (series) columns: ProductCount
o Legend position: bottom - center
o Legend (series) label: Leave blank
o Legend (series) minimum value: Leave blank
o Legend (series) maximum: Leave blank

o Category label: Leave blank

Microsoft Azure P search

@ we use optional cookies to provide a better experience. Learn more £ Accept Reject More options
€ @ synapselive % Validate al O
A Home Develop t v « I Countbroductsby E
- B Run Connectto | @ Builtin Use database | mast =3
W Data
1 This is auto-generated code
4 SQLseripts ! 2 seLect
B Develop - N category, COUNT(*) AS ProductCount
B count Products by Category FRON
) integrate e ¢
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FORMAT = 'C
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E Manage Results  Messages ~
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@ 000002 Query executed successfully,

The resulting chart should resemble this:

=
Chart type
Column
Category column
Category
Legend (series) columns

Prod

gt psivon

bottom - center
Legend (series) label

@ ProductCount
Legen:

P
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Use a Spark pool to analyze data

While SQL is a common language for querying structured datasets, many data analysts find
languages like Python useful to explore and prepare data for analysis. In Azure Synapse Analytics,
you can run Python (and other) code in a Spark pool; which uses a distributed data processing engine
based on Apache Spark.

1. In Synapse Studio, select the Manage page.

2. Select the Apache Spark pools tab, and then use the + New icon to create a new Spark pool
with the following settings:

o Apache Spark pool name: spark

o Node size family: Memory Optimized
o Node size: Small (4 vCores / 32 GB)

o Autoscale: Enabled

o Number of nodes 3----3



Microsaft Azure

@ We use optional cookies to provide a better experience.

i @ Synapss live

A Home «
Analytics pools
Data
i B 50L pools
B Develop 3 Apache Spark pools
B3 Data Explorer poos (preview)
W) Integrate
External connections
© wonitor @ Linked services
B Azure Punview
B Manage
Integratin
# Triggers

1 Integration runtimes
Securlty

B Access contral

Microsoft Azure

Learn mare

Accept

~a Validate all

Apache Spark pool

Apache Spark pools can be tuned ta run different kinds of Apache Spark warkloads using specific configuration libraries, permissions, etc. Learn i

O Refresh

7 Fiter by name

Shewing 0-0 of 0 item

Name Node size family size

Microsoft Azul

3. Review and create the Spark pool,
minutes).

om
e

New Apache Spark pool

Basics o | Additional settings *

Create an Synapse Analytics Apache Spark pool with your preferred configurations. Complete the Basics ta
Review + Create to provision with smart defaults, o visit each tab to customize.

Tags  Review + create

Apache Spark pool details

Name your Apache Spark pool and choase ts initial settings.
Apache Spark pool name * span
Isolated compute * O () Enabled

Hode size family * T Memory Optimized

Node size * Small (4 vCores / 32 GE)

Autoscale * @ Enabled () Disabled

Humber of nodes *

Estimated price © Est. cost per hour
16610552 USD:

etails

Dynamically allocate executors * () () tnabled (@) Disabled

Next: Additional settings. > Cancel

New Apache Spark pool

Additional settings *  Tags  Review + create

Create an Synapse Analytics Apache Spark poal with your preferred configurations. Complete the Basics tab then go to
Review + Create to provision with smart defaults, or visit each tab to customize.

Apache Spark pool details

Name your Apache Spark pool and choose its initial settings.

Apache Spark pool name * spark |

isolated compute * © (®) Disabled

() Enabled

Node size family Wemary Optimized

Node size *

Small (4 vCores / 32 GB)

Autoscale * &

O Disabled

Enabled

Est. cost per hour
166 to 552 USD
View pricing details

() Enabled

Number of nodes *

Estimated price ©

Dynamically allocate executors * &

and then wait for it to deploy (which may take a few
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New Apache Spark pool

@ \Validation succeeded

Basics *  Additional settings *  Tags  Review + create

Product details

Azure S, Analytics Apache Spark Est. cost per hour
pool by 1.66 to 5.52 USD
erms of use | Privacy poli View pricing detail

billing and other transaction:
offerings. For additional details s

Basics

Subscription Microsoft Azure Sponsorship
Resource group DP900rg

Apache Spark pool name spark

Isolated compute Disabled

Node size family Memory Optimized

Node size Small (4 vCores / 32 GB)

4. When the Spark pool has been deployed, in Synapse Studio, on the Data page, browse to the
file system for your Synapse workspace. Then right-click products.csv, point to New
notebook, and select Load to DataFrame.

Microsoft Azure | synapse-ws-arch R search

S @ Synapse live ~ “Z Validate all [T Publish all
ﬁ Home Data 4+ oa o« & data & data &
Workspace Linked £ New saLscript v & New
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= Saron Load to DataFrame l
| 57 Filter resources by name ‘ SV T
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4 Azure Data Lake Storage Gen2 3 Name —
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5. Inthe Notebook 1 pane that opens, in the Attach to list, select the spark Spark pool to
created previously and ensure that the Language is set to PySpark (Python).

6. Review the code in the first (and only) cell in the notebook, which should look like this:
PythonCopy
%%pyspark
df = spark.read.load('abfss://fsxx@datalakexx.dfs.core.windows.net/products.csv', format="csv'
## If header exists uncomment line below
##, header=True

)
display(df.limit(10))



7. Use the D> icon to the left of the code cell to run it, and wait for the results. The first time
you run a cell in a notebook, the Spark pool is started - so it may take a minute or so to
return any results.
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a . F"dF = spark.Fesd. load( ' abfss: //fsaroh@azstoragesgp. dfs. core.windows .net /products. csv’, format='csy'
©® Moritor fsaroh (Primary) ## If_header_exists_uncomsent line below
& g a  ##, headersTrue
s )
B Manage b B (Auached Containers) 6 display(df.limit(10))
1 Press shift + enter Lo execute cells
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8. Eventually, the results should appear below the cell, and they should be similar to this:
c0 cl c2
ProductID ProductName Category
771 Mountain-100 Silver, 38 Mountain Bikes

772 Mountain-100 Silver, 42 Mountain Bikes

Microsoft Azure | s h S Search
@ We use optional cookies to provide a better experience. Learn o
« @ synapselive - % validate all [RUNECHCTEOSIE 1 ] O ®
A Home Data 4 v « B countProductsbyC.. & fsaron £ Notebaok 1 .
. > Runall v~ ° Ty publish ] outli Attach t k m B -
¥ o Workspace Linked B Run Ty publish B Qutline achto | spar 0o B
¥ Filtes . © Ready ® @
B oevclop 3 #E If_header_exists_uncomment_line_below .
4 Azure Data Lake Storage Gen2 3 4 ##, headersTrue
5 )
) Integrate 4 B synapse-ws-aroh (Primary - azstora. 6 display(df.limit(10))
) [} 3 min 3 sec - Apache Spark session started in 2 min 36 sec 327 ms. Command executed in 27 se by arohmvpm365 on 11:36:42 PM..
B fsarch (Primary)
G Monitor > Job execution Succeeded  Spark 2 executors 8 cores monitoring  Open Spark Pl
& data
Manage > B (attached Containere) ’ View Chart = Export results B
b B Products (azstoragesgp) s o @ 3
b Integration datasets 2
ProductlD ProductName Category ListPrice
m Mountain-100 Silver, 38 Mountain Bikes 3399.9900
772 Mountain-100 Silver, 42 Mountain Bikes 3399.9900
3 Mountain-100 Silver, 44 Mountain Bikes 3399.9900
774 Mountain-100 Silver, 48 Mountain Bikes 3399.9900
775 Mountain-100 Black 38 Mountain Bikes 3374.9900
776 Mountain-100 Black, 42 Mountain Bikes 3374.9900
m Mountain-100 Black 44 Mountain Bikes 3374.9900
778 Mountain-100 Black, 43 Mountain Bikes 3374.8900
779 Mountain-200 Silver, 38 Mountain Bikes 2319.9900

10. Uncomment the ,header=True line (because the products.csv file has the column headers in
the first line), so your code looks like this:

PythonCopy



%%pyspark

df = spark.read.load('abfss://fsxx@datalakexx.dfs.core.windows.net/products.csv', format="csv'

## If header exists uncomment line below
, header=True
)
display(df.limit(10))
11. Rerun the cell and verify that the results look like this:
ProductName

ProductID

771 Mountain-100 Silver, 38

772 Mountain-100 Silver, 42
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12. Notice that running the cell again takes less time, because the Spark pool is already started.

13. Under the results, use the + Code icon to add a new code cell to the notebook.

14. In the new empty code cell, add the following code:
PythonCopy
df_counts = df.groupby(df.Category).count()

display(df_counts)

15. Run the new code cell by clicking its I> icon, and review the results, which should look

similar to this:



Category count
Headsets 3

Wheels 14

16. In the results output for the cell, select the Chart view. The resulting chart should resemble
this:

Bib-Shorts

Bike Stands
Bottom Brackets
Caps

Cleaners

Derailleurs
Forks
Handlebars

Categaory

count

5 10 15 20 25 30 35 40 45 50

Sumf{count)
17. Close the Notebook 1 pane and discard your changes.

Delete Azure resources
If you've finished exploring Azure Synapse Analytics, you should delete the resources you've created

to avoid unnecessary Azure costs.
1. Close the Synapse Studio browser tab and return to the Azure portal.
2. Onthe Azure portal, on the Home page, select Resource groups.

3. Select the resource group for your Synapse Analytics workspace (not the managed resource
group), and verify that it contains the Synapse workspace, storage account, and Spark pool
for your workspace.

4. Atthe top of the Overview page for your resource group, select Delete resource group.
5. Enter the resource group name to confirm you want to delete it, and select Delete.

After a few minutes, your Azure Synapse workspace and the managed workspace associated with it
will be deleted.






Explore Azure Stream Analytics

https://github.com/MicrosoftLearning/DP-900T00A-Azure-Data-
Fundamentals/blob/master/Instructions/Labs/dp900-05-stream-lab.md

In this exercise you'll provision an Azure Cosmos DB database in your Azure subscription, and
explore the various ways you can use it to store non-relational data.

Note: The exercise is part of a module on Microsoft Learn, and includes an option to use
a sandbox Azure subscription. However, if you are completing this exercise as part of an instructor-
led class, you should use the Azure subscription provided as part of the class instead of the sandbox.

Before starting the exercise on Microsoft Learn, you'll need to prepare a cloud shell environment for
your Azure subscription.

1. Sign into your Azure subscription in the Azure portal at https://portal.azure.com, using your
Azure subscription credentials.

2. Usethe [>_] button to the right of the search bar at the top of the page to create a new
Cloud Shell in the Azure portal, selecting a Bash environment and creating storage if
prompted. The cloud shell provides a command line interface in a pane at the bottom of the
Azure portal, as shown here:

resource Azure services

|
-

r\
&
‘@
J

Recent resources

+ > @ i & %> = (&) —

Recent resources

:
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[im) A Home - Microsoft Azure X  +

e

@ 2 httpsy/portal.azure.com/#home A« B

<_

Azure services

ol .
SQL databases Azure Cosmos

DB

Recent resources

Requesting a Cloud Shell.Succeeded.
Connecting terminal...

Welcome to Azure Cloud Shell

Type “az" te use Azure CLI
Type “help" to learn about Cloud Shell

graeme@izure:~$ L

Wirtual netwinrk

3. Note that you can resize the cloud shell by dragging the separator bar at the top of the pane,
or by using the —, O, and X icons at the top right of the pane to minimize, maximize, and
close the pane. For more information about using the Azure Cloud Shell, see the Azure Cloud
Shell documentation.
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Recent resources

4. Now you're ready to complete the exercise on Microsoft Learn - just be use to use the cloud
shell in your Azure portal instead of the (blank) one in the Learn module (which is provided
for self-paced learners using a sandbox subscription).

Use the link below to open the exercise on Microsoft Learn.

https://docs.microsoft.com/en-gb/learn/modules/explore-fundamentals-stream-processing/5-
exercise-stream-analytics#fcreate-azure-resources

Exercise: Analyze streaming data

Now it's your opportunity to explore Azure Stream Analytics in a sample solution that aggregates
streaming data from a simulated loT device.

This exercise can be completed using a free Microsoft Learn sandbox subscription, which provides
an Azure subscription and a Cloud Shell environment integrated into this page. The sandbox
subscription will be created when you click the button above, and automatically deleted when you
complete this module.

Tip
If you prefer, you can use your own Azure subscription. To do this, before you start:

1. Sign into your Azure subscription in the Azure portal.

2. Ensure you are working in the directory containing your subscription - indicated at the top
right under your user ID. If not, select the user icon and switch directory.



https://docs.microsoft.com/en-gb/learn/modules/explore-fundamentals-stream-processing/5-exercise-stream-analytics#create-azure-resources
https://docs.microsoft.com/en-gb/learn/modules/explore-fundamentals-stream-processing/5-exercise-stream-analytics#create-azure-resources
https://portal.azure.com/

3. Use the [>_] button to the right of the search bar at the top of the page to create a new
Cloud Shell in the Azure portal, creating storage if prompted and selecting
a Bash environment.

4. Complete the exercise steps below in the Cloud Shell pane in the Azure portal.

For more information about using the Azure Cloud Shell, see the Azure Cloud Shell documentation

Create Azure resources
1. Inthe Azure Cloud Shell, enter the following command to download the files you'll need for
this exercise.

Copy git clone https://github.com/MicrosoftLearning/DP-900TO0A-Azure-Data-Fundamentals

dp-900
git clone https://github.com/MicrosoftLearning/DP-900T00A-Azure-Data-Fundamentals dp-900

Bash v O ? @& MO R
Requesting a Cloud Shell.Succeeded.
Connecting terminal...

arch@Azure:~% [gi lone https://github.com/MicrosoftLearning/DP-908TO0A-Azure-Data-Fundamentals d
Cloning into 9007,
remote: Enumerating objects: 3941, done.

remote: Counting objects: 100% (325/325), done.

remote: Compressing objects: 100X (247/247), done.

remote: Total 3941 (delta 215), reused 136 (delta 76), pack-reused 3616
Receiving objects: 100% (3941/3941), 4.92 MiB | 20.16 MiB/s, done.
Resolving deltas: 100% (923/923), done.

aroh@Azure:~% |:|

2. Wait for the command to complete, and then enter the following command to change the
current directory to the folder containing the files for this exercise.

Copy cd dp-900/streaming
cd dp-900/streaming

Bash v | O ? & MO

Requesting a Cloud Shell.Succeeded.
Connecting terminal...

arch@@Azure:~% git clone https: i . i i DP-900TOBA-Azure-Data-Fundamentals dp-90@
Cloning into 'dp-90@°...

remote: Enumerating objects: 3941, done.

remote: Counting objects: 100% (325/325), done.

remote: Compressing objects: 100% (247/247), done.

remote: Total 3941 (delta 215), reused 136 (delta 76), pack-reused 3616

Receiving objects: 100% (3941/3941), 4.92 MiB | 20.16 MiB/s, done.

-908/streaming

3. Enter the following command to run a script that creates the Azure resources you will need
in this exercise.
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Copy bash setup.sh

Bash v | O ? &M O B

arch@@Azure:~$ git clone https://github.com/MicrosoftlLearning/DP-988T@0A-Azure-Data-Fundamentals dp-
Cloning into 'dp-900°...

remote: Enumerating objects: 3941, done.

remote: Counting objects: 180% (325/325), done.

remote: Compressing objects: 100% (247/247), done.

remote: Total 3941 (delta 215), reused 136 (delta 76), pack-reused 3616
Receiving objects: 100% (3941/3941), 4.92 MiB | 20.16 MiB/s, done.
Resolving deltas: 100% (923/923), done.

arohfiAzure:~$ cd dp-900/streaming

arohfiAzure:~/dp-980/streaming$| bash setup.sh
extensions - 1s may take a few minutes...

Wait as the script runs and performs the following actions:

1. Installs the Azure CLI extensions needed to create resources (you can ignore any
warnings about experimental extensions)

2. Identifies the Azure resource group provided for this exercise, which will have a
name similar to learn-)o00XXXXXXXXXXXX....

3. Creates an Azure loT Hub resource, which will be used to receive a stream of data
from a simulated device.

4. Creates a Azure Storage Account, which will be used to store processed data.

5. Creates a Azure Stream Analytics job, which will process the incoming device datain
real-time, and write the results to the storage account.

Bash vio @ LDk

arch@Azure:~/dp-9e8/streaming$ bash setup.sh

Installing required Azure CLI extensions - this may take a few minutes...

The installed extension 'stream-analytics' is experimental and not covered by customer support. Please use with discretion.
Using the learns9fac47c8c684c6aad resource group...

Creating ToT hub...

Creating storage...

Creating Stream Analytics job...

aroh@Azure:~/dp-908/streaming$ D

Explore the Azure resources
1. Inthe Azure portal, on the home page, select Resource groups to see the resource groups in
your subscription. This should include the learn-xxxxxxxxxxxxxxxxx... resource group
identified by the setup script.
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2. Select the learn-xxxxxxxxxxxxxxxxx... resource group, and review the resources it contains,
which should include:

o AnloT Hub named iothubxxxxxoxxxxxx, which is used to receive incoming device
data.

o A Storage account named storexxxxxxxxxxxx, to which the data processing results
will be written.

o A Stream Analytics job named streamxxxxxxxxxxxxx, which will be used to process
streaming data.

[T—— T

(s learnba76060f2ea04fafa2

Resources  Recommendations

If all three of these resources are not listed, click the U Refresh button until they appear.

Note
If you are using the learn sandbox, the resource group may also contain a second Storage
account named cloudshellxxxxxxxx, which is used to store data for the Azure Cloud Shell you used

to run the setup script.

3. Select the streamxxxxxxxxxxxxx Stream Analytics job
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and view the information on its Overview page, noting the following details:

o The job has one input named iotinput, and one output named bloboutput. These

reference the loT Hub and Storage account created by the setup script.

o The job has a query, which reads data from the iotinput input, and aggregates it by
counting the number of messages processed every 10 seconds; writing the results to
the bloboutput output.

Home > Resource groups » learn59fac47c8c604c6aad >

=l stream7857ae9425414e88af |«
Stream Analytics job
|,’\, Bearch (Ctrl+/) | « [> Start [l Delete —> Move ~ () Refresh () Share feedback
B Activity log
Ao Access control (JAM) ~ Essentials
@ Tags Resource group (move) : learn59fac47c8c04cbaad
/? Diagnose and solve problems Location P WestUs
Status : Created
Settings Subscription (move) : Microsoft Azure Sponsorship
ill Properties Subscription ID : C76bf684-ce47-483d-b01d-d7dae99567f7
& Locks . . .
Get started Properties Menitoring Tutorials
Job topology
2, Inputs (1)
# Inputs
iotinput
Functions
Query
Que
& Edit query
Qutputs
Outputs (1)
Configure bloboutput

% Environment

Functions (0)

8% Storage account settings Add function

/4 Scale

Use the resources to analyze streaming data
1. At the top of the Overview page for the Stream Analytics job, select the > Start button, and
then in the Start job pane, select Start to start the job.

2. Wait for a notification that the streaming job started successfully.

Created : Wednesday, June 22, 2022 11:08 PM
Started

Qutput watermark

Cluster : Shared

Hosting environment : Cloud

s Settings
Environment
Storage account settings
Scale
Out of order tolerance
Error policy
Managed Identity

@ Monitoring
Alert rules

Diagnostic settings

Standard (multi-tenant)

1 streaming units
0 seconds

Retry

None

0 configured
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3. Switch back to the Azure Cloud Shell, and enter the following command to simulate a device
that sends data to the loT Hub.

Copy
bash iotdevice.sh

4. Wait for the simulation to start, which will be indicated by output like this:

Copy
Device simulation in progress: 6%|# | 7/120 [00:08<02:21, 1.26s/it]

5. While the simulation is running, back in the Azure portal, return to the page for the learn-
JOOOXXXXXXXXXXXXXXX... resource group, and select the storexooxxoooax storage account.

6. Inthe pane on the left of the storage account blade, select the Containers tab.
7. Open the data container.

8. In the data container, navigate through the folder hierarchy, which includes a folder for the
current year, with subfolders for the month, day, and hour.



9. Inthe folder for the hour, select the file that has been created, which should have a name
similar to 0_XXXXXXXXXXXXXXXX.json.

10. On the page for the file, select Edit, and review the contents of the file; which should consist
of a JSON record for each 10 second period, showing the number of messages received from
loT devices, like this:

Copy
{"starttime":"2021-10-23T01:02:13.2221657Z","endtime":"2021-10-

23T01:02:23.22216572","device":"iotdevice","messages":2}

{"starttime":"2021-10-23T01:02:14.5366678Z","endtime":"2021-10-
23T01:02:24.5366678Z","device":"iotdevice","messages":3}

{"starttime":"2021-10-23T01:02:15.7413754Z","endtime":"2021-10-
23T01:02:25.7413754Z","device":"iotdevice","messages":4}

11. Use the U Refresh button to refresh the file, noting that additional results are written to the
file as Stream Analytics job processes the device data in real time as it is streamed from the
device to the loT Hub.

12. Return to the Azure Cloud Shell and wait for the device simulation to finish (it should run for
around 3 minutes).

13. Back in the Azure portal, refresh the file one more time to see the full set of results that
were produced during the simulation.

14. Return to the learn-xxxxxXxxxxxxxxxxxx... resource group, and re-open
the streamxxxxxxxxxxxxx Stream Analytics job.

15. At the top of the Stream Analytics job page, use the [_] Stop button to stop the job,
confirming when prompted.
Tip
If you are using your own Azure subscription, and you have finished exploring the streaming
solution, you can delete the learn-xxxxxxxxxxxxxxxxx... resource group.
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exercise-power-bi

Exercise — Visualize data with Power Bl

Now it's your chance to explore data modelling and visualization with Microsoft Power BI.

Note

To complete this exercise, you will need a computer running Microsoft Windows.

Install Power Bl Desktop (if necessary)

If Microsoft Power Bl Desktop is not already installed on your Windows computer, you can download

and install it for free.

1. Download the Power Bl Desktop installer from https://aka.ms/power-bi-desktop.

2. When the file has downloaded, open it, and use the setup wizard to install Power Bl Desktop

on your computer. This may take a few minutes.

Import data
1. Open Power BI Desktop. The application interface should look similar to this:
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Now you're ready to import the data for your report.

2. Onthe Power Bl Desktop welcome screen, select Get data, and then in the list of data
sources, select Web and then select Connect.

>

A

pjaLd
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Once loaded, your data will appear in the Fields pane.

Import data from SQL Server Paste data into a blank table Try a sample dataset

Get data from another source —

Gannest Cancel |

3. Inthe From web dialog box, enter the following URL and then select OK:

Copy

Publish

Share



https://github.com/MicrosoftLearning/DP-900TO0A-Azure-Data-Fundamentals/raw/master/power-

bi/customers.csv
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4. Verify that the URL opens a dataset containing customer data, as shown below. Then

select Load to load the data into the data model for your report.

Anonymous @ https://github.com/MicrosoftLearning/DP-900T00A...

: Use anonymous access for this Web content.
Windows
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File Crigin Delimiter Data Type Detection
65001: Unicode (UTF-8) - | | comma - | [ Based on first 200 rows - B
CustomerlD Name PostalCode City CountryRegion
259485 | Catherine Abel 91411 Van Nuys United States s
28486 Kim Abercrombie | 55056 Branch United States
29489  Frances Adams 95354 Modesta United States
25490 Margaret Smith 83501 Lewiston United States
25492  Jay Adams 64106 Kansas City United States
25494  Samuel Agcaoili M4B 1V5 Toronto Canada
25496 Robert Ahlering 85701 Tucson United States
29497  Frangois Ferrier 82601 Casper United States
25499 Amy Alberts VBB 3P7 Richmond Canada
25502 Paul Alcorn 825901 Rock Springs United States
29503 Gregory Alderson | H1Y 2HS Montreal Canada
25505 Michelle Alexander 85030 North Las Vegas United States
259506  Sean Jacobson 85233 Gilbert United States
25508 Marvin Allen 77478 Sugar Land United States
25510 Cecil Allison K21 2W5 Nepean Canada
29511 Oscar Alpuerto 80537 Loveland United States
29515  Maxwell Amland T2P 2G8 Calgary Canada
29517  Ramona Antrim 48601 Saginaw United States
25521 Tom Johnston 89106 Las Vegas United States
29522  Thomas Armstrong | 90232 Culver City United States
v

o The data in the preview has been truncated due to size limits.

|BdractTabIeUsingExamples Load Transform Da‘ta‘ ‘ Cancel ‘
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https://github.com/MicrosoftLearning/DP-900TO0A-Azure-Data-Fundamentals/raw/mas...

File Crigin Delimiter Data Type Detection
65001: Unicode (UTF-8) « | [ comma = | | Based cn first 200 raws
CustomeriD Name PostalCode City CountryRegion

28485 . Catherine Abel 91411 Van Nuys United States
29456 Kim Abercrombie 55056 Beanch United States
29489 Frances Mdams 95354 Modesto United States
28450 Margaret Smith 83501 Lewiston United States
29492 lay Adans 54106 Kansas City United States
29484 Samuel Ageaoili MaB IVS Toronto Canada
28456 Robert Ahlering 85701 Tucson United States
28497 Frangois Farter 82601 Casper United States
29459 Amvy Alberts V6a 3p7 Richmond Canada

\ 28502 Paul Alcorn 82501 Rock Springs United States

\ 29503 Gregory Aldarson  HIY 2HS Montroal Canada

’ 29505 Michelle Nexander 59030 Nooth Las Vegas  United States
28506 Sean Jacobson 85233 Gllbert United States

| 29508 Marvin Alen 77478 Sugar Lang United States

| 29510 Ceal Alisan K2) 2WS Nepesn Canada
28511 Oscar Alpuerto 50537 Loveland United States
25515 Maxwell Amland T2P 2GE Calgary Canada
29517 Remona Aatdim 48601 Saginew United States
24522 Yom Johnston 89106 Las Vegas United States
28522 Thomas Armstrong 90232 Cuiver City United States

© The deta in the preview has been truncated due to size limits,

xtract Table Using Examples

5.
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6.

Load

SE A &

Transform Cata

Cancel

In the main Power Bl Desktop window, in the Get data menu, select Web:

Visualizations

Build visual
4

ElEE B
b O bA B e BE
HFLE0DE
CBeamEE
SEERrRME
L e

W

Vakies
A data fiutds hera
Dyl Beasigh

rds-riport

Eie ol Tiars

Aeckd vl |- Hrwcagh Biedds here

-

Fialds H

> BB customer:

In the From web dialog box, enter the following URL and then select OK:



Copy

https://github.com/MicrosoftLearning/DP-900TO0A-Azure-Data-Fundamentals/raw/master/power-
bi/products.csv

7. Load the product data in this file into the data model.

8. Repeat the previous three steps to import a third dataset containing order data from the
following URL:

Copy

https://github.com/MicrosoftLearning/DP-900TO0A-Azure-Data-Fundamentals/raw/master/power-
bi/orders.csv

Explore a data model

The three tables of data you've imported have been loaded into a data model, which you'll now
explore and refine.

1. In Power BI Desktop, on the left-side edge, select the Model tab, and then arrange the tables
in the model so you can see them (you can hide the panes on the right side by using
the >> icons):
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2. Inthe orders table, select the Revenue field and then in the Properties pane, set

its Format property to Currency:

o
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File Home Help

G adbEe

Get Excel PowerBl SQL Enter Dataverse Recent Transform Refresh Manage Manage View
data~ workbook datasets Server data sources v data~ relationships roles as
Clipboard Data Queries Relationships Security
[
H
EE customers o orders o
City CustomerlD
CountryRegion OrderDate
CustomerlD 1) _ » Sk 3 OrderitemID * -
Name ProductlD
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Collapse ™ 3 Revenue
Collapse ™~

P [» =g

2 2

SR A 4

Q&A Llanguage Linguistic | Sensitivity = Publish
setup v schema~ ~

Q&A Sensitivity Share
Properties

revenue

produc

Display folder
Categor,
Enter the display folder

-

Productl

Productl |- nidden

Collapse ™~ No Q—

A\ Formatting
Data type

Decimal number

Format

Currency

Percentage Tormat

No Q—

Thousands separator

Vor

This will ensure that revenue values are displayed as currency in report visualizations.

3. Inthe products table, right-click the Category field (or open its : menu) and select Create
hierarchy. This creates a hierarchy named Category Hierarchy (you may need to expand or
scroll in the products table to see this - you can also see it in the Fields pane)
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4.

In the products table, right-click the ProductName field (or open its : menu) and select Add
to hierarchy > Category Hierarchy. This adds the ProductName field to the hierarchy you
created previously.
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‘ A Search
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OrderDate

Z OrderltemID
ProductlD

Y Quantity

Z Revenue

~ B products
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w8 Category Hierarchy

Category

ProductiD

ProductName
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v EH orders
CustomeriD
OrderDate
¥ OrderitemiD
ProductiD
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B products
Category
~ B Category Hierarchy
Cateqory
ProductiD
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In the Fields pane, right-click Category Hierarchy (or open its ... menu) and select Rename.
The rename the hierarchy to Categorized Product.
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O Search

sanuadoly .

customers (O orders (o products o
> BB customers
City CustomerlD : Category B orders
r 1 ProductiD
CountryRegion - OrderDate — roduc e —
CustomerlD L) % X OrderitemD *- J ProductName
OrderDate
Name ProductiD Collapse A
Collapse T OrderltemiD
PostalCode 3 Quantity
ProductiD
Collapse 3 Revenue
Quanti
Collapse ~ > 4
Y Revenue
~BH products

% Categorized Product
Category
ProductiD
Category
ProductiD

ProductName

6. On the left-side edge, select the Data tab, and then in the Fields pane, select
the customers table.

7. Select the City column header, and then set its Data Category property to City:

Untitled - Power Bl Desktop

File Home Help Table tools Column tools
@ Name ‘ City ‘ ”} Faormat ‘ Text V‘ Z Summarization ‘ Don't summarize V‘ E
~ So
@3 Data type ‘ Text V‘ E Data category Uncaiegorized V‘ ll
Structure Formatting Pn Uncategorized 5
1] X Vv Address
CustomeriD |~ Name ~ | PostalCode |~ | City - CountryRegion |+ Place
29485 Catherine Abel 91411 Van Nuys United States i
ity
ﬁg 29486 Kim Abercrombie 55056 Branch United States
29489 Frances Adams 95354 Modesto United States County
29450 Margaret Smith 83501 Lewiston United States State or Province
29452 Jay Adams 54106 Kansas City United States
Postal code
29496 Robert Ahlering 85701 Tucson United States
29497 Francois Ferrier 82601 Casper United States Country
29502 Paul Alcorn 82901 Rock Springs United States Continent
29505 Michelle Alexander 83030 North Las Vegas ~ United States .
Latitude
28506 Sean Jacobson 85233 Gilbert United States
29508 Marvin Allen 77478 Sugar Land United States Longitude
29511 Oscar Alpuerto 80537 Loveland United States
Web URL
29517 Ramona Antrim 48601 Saginaw United States
28521 Tom Johnston 39106 Las Vegas United States Image URL
29522 Thomas Armstrong 50232 Culver City United States
Barcode
29523 lJohn Arthur 77003 Houston United States

This will ensure that the values in this column are interpreted as city names, which can be useful if
you intend to include map visualizations.



Create a report
Now you're almost ready to create a report. First you need to check some settings to ensure all
visualizations are enabled.

1. On the File menu, select Options and Settings. Then select Options, and in
the Security section, ensure that Use Map and Filled Map visuals is enabled and select OK.

X
Options
o : ) L
GLOBAL “ (Not Recommended) Allow any extension to load without validation or A
warning
Data Load

i Learn more about data extensions
Power Query Editor

DirectQuery Custom visuals

R scripting ~ Show security warning when adding a custom visual to a report

Python scripting
- ArcGIS for Power B

Security
O Use ArcGIS for Power BI

Privacy
Regional Settings Map and Filled Map visuals
Updates l“ Use Map and Filled Map visuals
Usage Data = =

_ ) Authentication Browser
Diagnostics

i If the authentication window for Power Bl (or a data connector) can't open
Preview features

for some reason, we can use your default web browser to authenticate
Auto recovery i
instead.
Repart settings
Learn more about the authentication browser

CURRENT FILE [ Use my default web browser
Data Load Approved ADFS Authentication Services @
Regional Settings o' You have not approved any authentication

Privacy services on this computer.

Auto recovery

e [ ]

This ensures that you can include map visualizations in reports.

2. Onthe left-side edge, select the Report tab and view the report design interface.
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3. Intheribbon, above the report design surface, select Text Box and add a text box containing
the text Sales Report to the report. Format the text to make it bold with a font size of 32.

Untitled - Power Bl Desktop £ Search -
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B |t — o | Search

Value (= Review
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Add data fiel

4. Select any empty area on the report to de-select the text box. Then in the Fields pane,
expand Products and select the Categorized Products field. This adds a table to the report.



£ Search

File Home Insert Modeling View Help Format Data / Drill

Ao G @EhEe b B LR 4EdDR R,
Oy con lm 0E LOH o B L& iRlaloi ] it
! Get Excel  Pow L Enter Dataverse ent Transform Refresh New Text More New Quick Sensitivity  Publish
< Formatpainter  datav workbook datasets Server data sourcesv datav visual box wisualsv  measure measure
Cipboard Data Queries nsert Calculatons Sensitity | Share -
[T} Sales Report 7 Filters @ Visualizations » Fields >
B Bulld visual =
iz P search A Search
&
= B customers
=] . Filters on this visual B
= BHEWE D cy
Categary CountryRegion
_ is (Al) [afe gy gy ] -
" . CustomeriD
Productame HFL0oH e
is (Al L B amE PostalCode
Sty EHE R PYE @ o
Add data fields here -
i ATTH @ 2 ® [VEeoda
N 2 @ Ty Categorized Product
Filters on this page = - gory
Values - ProductName
Add data fields here =
Categorized Product xd Category
Category >< ProductD
. ProductName x
Filters on all pages ProductMame
. . Drill through
Add data fields here
Cross-report .o
Keep all filters m.
Add dirill-through fields here
Page 1 +
Page 1of 1 Update available (click to download)

5. With the table still selected, in the Fields pane, expand Orders and select Revenue. A
Revenue column is added to the table (you may need to expand the size of the table to see
it).
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The revenue is formatted as currency, as you specified in the model. However, you didn't specify the
number of decimal places, so the values include fractional amounts. It won't matter for the
visualizations you're going to create, but you could go back to the Model or Data tab and change the
decimal places if you wish!
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6. With the table still selected, in the Visualizations pane, select the Stacked column
chart visualization. The table is changed to a column chart showing revenue by category.
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7. Above the selected column chart, select the J icon to turn on drill-down. Then in the chart,
select the second column (Road Bikes) to drill down and see the revenue for the individual
products in this category. This capability is possible because you defined a hierarchy of

categories and products.
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8. Use the 4 icon to drill back up to the category level. Then select the ({/) icon to turn off the

drill-down feature.

Select a blank area of the report, and then in the Fields pane, select the Quantity field in
the orders table and the Category field in the products table. This results in another column
chart showing sales quantity by product category.
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10. With the new column chart selected, in the Visualizations pane, select Pie chart and then
resize the chart and position it next to the revenue by category column chart.
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11. Select a blank area of the report, and then in the Fields pane, select the City field in
the customers table and then select the Revenue field in the orders table. This results in a
map showing sales revenue by city (rearrange and resize the visualizations as needed):
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12. In the map, note that you can drag, double-click, use a mouse-wheel, or pinch and drag on a
touch screen to interact. Then select a specific city, and note that the other visualizations in
the report are modified to highlight the data for the selected city.

L Search

File Home

Insert View Format

GhabEoe R

Modeling Help Data / Drill

Do A

Get  Excel PowerBl SQL Enter Dataverse Recent | Transform Refresh  New Text More New Quick  Sensitivity Publish
<¥ Format painter  datav workbook datasets Server data sourcesv datav visual box visualsv  measure measure v
Clipboard Data Quenes insert Calculations Sensitrvity Share e
= Quantity by Category 7 Fil & » | visual | Fleld: »
tegor ilters & isualizations ields
Sales Report i
y Build visual —
i P search = 5 P Search
= V4 @
. ;
- B customers
= . Filters on this visual e @ e
® &
. EwMEME I i
Revenue by Category City P 0 A B i e |___countrglegion
s is (Al)
’ s 1 CustomeriD
A . -
; i : Revenue Lo Name
s 21 w1 S e =(AN CeamEE PostalCode
3 - . BEEERPE vBows
H . ata fields here
i - A0DREE CustomeriD
& - i
TRevenue by City % 2 - OrderDate
Filters on this page ] T OrderitemiD
Location ProductiD
= Add data fields here
| P anenica ‘ 4 City v X (13 Quantity
fiEii f 1 ¥ T Revenue
: Big - Legend
- ° Filters on all pages v roducts
Sy ° o Al e ok
Gesan Add data fields here ¥ Categorized Product
Category Add data fields here - )
Latitude Ty
B s o nsomt oot TS iy ProductName
= - Add data fields here
Category
Longitude ProductiD
Add data fields here ProductName
Size
Page 1 + Revenue v %
Page 10f 1 Update available (click to downioad)



Untitied - Power B1 Cesktop

File Home Ingeet Medaling View Help
X cut =] ‘ Y g (l\ IT] )|
1 L f NHe &
E} Copy m u U z =T L‘-

Get Excel war Bl SQL  Entar Datarverss
~F Foomat paicser  dataw workbook datasets Server data

S

¥ Sales Report

TR Revense by Category

P 1661

13. On the File menu, select Save. Then save the file with an appropriate .pbix file name.
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can open the file and explore data modeling and visualization further at your leisure.

In this exercise, you have used Power Bl Desktop to ingest data, create a data model, and use
interactive visualizations to create a report. If you have a Power Bl service subscription, you can sign
into your account and publish the report to a Power Bl workspace.
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