Chapter 1: Creating and Managing Data in Azure Data Lake

Home > Storage accounts >

Create a storage account

(@) Validation passed

Basics Advanced Networking Data protection Encryption Tags Review + create

Basics

Subscription Visual Studio Enterprise

Resource Group packtadestorage

Location eastus

Storage account name packtadestoragev2

Deployment model Resource manager
Standard

Performance

Read-access geo-redundant storage (RA-GRS)

Replication
Advanced
Secure transfer Enabled
Allow storage aceount key access Enabled
Allow cross-tenant replication Disabled
Default to Azure Active Directory Disabled
authorization in the Azure porta
Blob public access Enabled
Minimum TLS version Version 1.2
Enable hierarchical namespace Enabled
Enable network file system v3 Disabled
Access tier Hot
Enable SFTP Disabled
Disabled

Large file shares

New-AzStorageAcc t Packtade-powershell packtstoragepowershellyv2 Standard,
StorageV2

[StorageAccountName ResaurceGroupName PrimaryLocation SkuName Kind AccessTier CreationTime ProvisioningState Enab
leHt
tpsT
raff
icOn
15%

ade-powershell eastus Standard_LRS StorageV2 Hot y 8:31 am Succeeded True

:\Users\navenkat> untname

:\Users\navenkat>

:\Users\navenkat>

:\Users\navenkat>

:\Users\navenkat> $ t (Get-AzStorageAccount 4ol r ).Context;
:\Users\navenkat>

:\Users\navenkat> New- torageContainer

Storage Account Name: packtadestoragev2

PublicAcces LastModified IsDeleted VersionId

6/2/2022 4:15:28 am +00:00

PS C:\Users\navenkat>




PS C:\Users\navenkat>
PS C:\Users\navenkat> Set-AzStorageBlobContent $stc € logfilel.txt $container

AccountName: packtadestoragev2, ContainerName: logfiles
ame BlobType Length ContentType LastModified AccessTier SnapshotTime

Stxt BlockBlob 15 application/octet-stream 2022-02-86 @4:17:557 Hot

X wind

PS C:\Users\navenkat>

PS C:\Users\navenkat> $files Get-ChildItem

PS C:\Users\navenkat>

PS C:\Users\navenkat> foreach($file in $files){

>> Set-AzStorageBlobContent &file.FullName $storagecontext $File.BaseName 3 alnername

> 1

AccountMame: packtadestoragev2, ContainerName: logfiles

BlobType Length ContentType LastModified AccessTier SnapshotTime IsDeleted VersionId

BlockBlob 15 application/octet-stream 2022-02-06 04:22:167 False
BlockBlob 15 application/octet-stream 2822-62-06 084:22:177 False
BlockBlob 15 application/octet-stream 2022-62-06 84:22:177 False
BlockBlob 15 application/octet-stream 2022-02-06 84:22:187 False
BlockBlob 15 application/octet-stream 2822-82-06 084:22:197 False
BlockBlob 15 application/octet-stream 2022-62-06 84:22:207 False

PS C:\Users\navenkat>

C:\Users\navenkat> %s . ccountname

C:\Users\navenkat> $resourcegroup

C:\Users\navenkat> $sourcecontainername

C:\Users\navenkat> %des ntainername

C:\Users\navenkat>

C:\Users\navenkat> $s onte (Get-AzStorageAccount = $storageaccountname).Context
C:\Users\navenkat>

C:\Users\navenkat> %« ontainer New-AzStorageContainer $des o me storagecontext
C:\Users\navenkat>

C:\Users\navenkat>

C:\Users\navenkat> $destcontainer

Storage Account Name: packtadestoragev2

PublicAccess LastModified IsDeleted VersionId

PS C:\Users\navenkat> Start-CopyAzureStorageBlob

AccountName: packtadestoragev2, ContainerName: textfiles

BlobType Length ContentType LastModified AccessTier SnapshotTime IsDeleted Versionld

BlockBlob -1 2022-02-06 04:28:487

P C:\Users\navenkat>

Ps C:\Users\navenkats Get-AzStorageBlob $sourcecontainername $ text | Start-CopyAzureStorageBlob $destcontainername

AccountName: packtadestoragev2, ContailnerName: textfiles
uzne BlobType Length ContentType LastHodified AccessTier SnapshotTime IsDeleted VersionId

Logfilel BlockBlob 15 applicatlon/octet-stream 2022-62-96 94 45Z Hot False
LogFile? BlockBlob -1 2622-02-86 B4:29:467 False
BlockBlob -1 2022-92-86 84:29:467 False
BlockBlob -1 2622-872-86 84:29:467 False
BlockBlob -1 2822-82-06 84:29:467 False
BlockBlab -1 2022-82-86 84:29:467 False
[logfilel. txt BlockBlob -1 2022-02-96 04 46Z False

Ps C:\Users\navenkat>

PS C:\Users\navenkat> (Get-AzStorageContainer $destcontainername $stor ontext).CloudBlobContainer.ListBlobs ()

Container Uri: https://packtadestoragev2.blob.core.windows.net/textfiles

Name BlobType Length IsDeleted RemainingD ContentType LastModified AccessTier SnapshotTime
aysBeforeP
ermanentDe

BlockBlob application/octet-stream 2022-82-86 04:29:457
BlockBlab application/octet-stream 2022-02-06 04:29:46Z
BlockBlob application/octet-stream 2022-02-06 04:29:46Z
BlockBlob application/octet-stream 2022-02-06 04:29;467
BlockBlob application/octet-stream 2022-02-06 04:29:467
BlockBlob application/octet-stream 2022-02-86 04:29:467
[logfilel.txt BlockBlob application/octet-stream 2022-02-86 04:29:467




S C:\Usersi\navenkat>
\navenkat> % b Get-AzStorageBlob *Logfile2* $sourcecontainername

BlobType Length

BlockBlob 15 application/octet-stream

lob.ICloudBlob.SetStandardBlobTier(

torageBlob *Logfile2* econtainername

AccountName: packtadestoragev2, ContainerName: logfiles
ContentType

BlockBlob 15

C:\Users\navenkat

C:\Users\navenkat

C:\Users\navenkat>
C:\Users\navenkat> §
C:\Users\navenkat>
C:\Users\navenkat> Get-AzStorageBlob

AccountName : cktadestoragev2, ntainerName: textfiles

BlobType Length ContentType

BlockBlob application/octet-stream

BlockBlob application/octet-stream

BlockBlob 15 i i 2022-82-06
BlockBlob 15 application/ t-stream 2022-82-
BlockBlob application/octet-stream

BlockBlob application/octet-stream

BlockBlob application/octet-stream

Cool

ed VersionId




Chapter 2: Securing and Monitoring Data in Azure Data Lake

@ packtadestoragev2 | Networking

t | @ Direc

ry: Microsoft

Storage accou
Search (Ctrl+/) « ) )
‘4 Firewalls and virtual networks  Private

= Overview g

=] sa a Refresh
B Activitylog =i O
@ Tags Allow access from

(® Allnetworks (O Selected networks
£ Diagnose and solve problems

@ Al networks, including the internet, can
A Access Control (IAM)

Home > packtadestoragev? 1639820964889 > packtadestoragev2

packtadestoragev2 | Networking
Storage account | @ Diractory: Microsoft

£ Search (Ctrl+/)

Firewalls and virtual networks  Private endpoint connections

= Overview

& save

Allow access froi
(O Al networks | (8) Selected networks

@ Configure netwark security for your storage accounts. Learn more o

Discard Refresh
H Activity log X Discard () Refres

@ Tags
Diagnose and solve problems
9 p

%5 Access Control (IAM)
Virtual networks
W Data migration
~+ Add existing virtual network  + Add new virtual network
Events
Virtual Network Subnet
B Storage browser {preview)

No netwark selected.

Create virtual network X
Name *

[ packtmed v]
Address space * O

| 1020018 v

10200 - 10.2.255.255 (65536 addresses)
Subseription *

[ Visual studio enterprise

Resource group *

[ packtadestarage

Create new

Location *

[Eastus Firewalls and

Subnet
Name *
| defaule |

Address range * O
| 10200724

~]
10.20.255 (256 addresses)

10200
DDoS protection @
®) Basic () Standard

. 4+ Add exist
Service endpoint @

Microsoft Storage

Firewall

Virtual Netw

> packtvnet

Enabled )

Home » > pa

2 packtadestoragev2 | Networking

@ Directery: Microsoft

Storage aczount

.2 Search (cl+n «

upto @ minute afte saving updated

= Overview
Allow access from
Acthvity |
8 e © Atnetnots
@ Togs

@ Configure network security for your storage secounts. Learn mre o

Diagnose and solve problems
# b o Virtual networks

‘Access Control (1AM
k. (A ~+ Add existing virtual network ~+ Add new virtual network
& Data migration

Virtual Network Subnet Address range

¥ Events
N netwark selected.

B Storage browser (preview)

Firewall
Data storage

Ackd IP ranges to allow access from the internet or your on-premises networks. Learn more.
@ Containers (B ~dd your client IP address [116.89.64.165) ©
& File shares Address range.
I Queues [P agdress or ciDR ]
B Tables

Resaurce instances

Specify resource instances that will have access ta your storage
account based on their system-assigned managed

Resource type

Security + networking

& Networking Instance name

T Accesskeys [ setect a resource type ] Select one or more instance

@ Shared access signature:

Exceptions
Allow Azure sevices on the trusted services lst to access this storage account.

& Encryption I i he trusted services | i @

O secury ‘Allow read access to storage logging from any network

[ Allow read access to storage mtrics from any network

Home > packtadestoragev2_1639820964889 > packtadestoragev?

packtadestoragev2 | Networking

Starage account © Directory: Microsoft

F Search (Ctrl+/} «

walls and virtual networks

Private endpoint connections

= Overview -
5] save X Discard () Refresh
B Activity log
& Tag: Allow access from
(O Al networks (®) Selected networks
& Diagnose and solve problems
@ configure network security for your storage accounts, Learn more
. Access Control (1AM)
Virtual networks
@ Data migration
~+ Add existing virtual network
F Events
Virtual Network Subnet
B8 Storage browser (preview)

virtual networks Private endpoint connections

X Discard () Refresh

Allow access from
O Al networks () Selected networks

@ Configure network security for your storage accounts. Learn more o

Virtual networks

ing virtual network - Add new virtual netwark

ork Subnet Address range Endpoint Status



Home > packtadestoragev2 1639820964889 > packtadestorage > packtadestoragev2 >
Create a private endpoint

©Basics (Z)Resource  (3) Configuration (3 Tags

Rev

v + create

Use private endpoints to privately connect to a service or resource. Your private endpoint must be in the same region as your
virtual netwark, but can be in a different region from the private link resaurce that you are connecting te. Learn mare

Home > packiadestoragev?_1633820964889 > packiadestorage > packiadestoragev?

& packtadestoragev2 | Networking

Subscription * @ Visual Studio Enterprise
Storage account | @ Directory: Microsoft

2 Search (Cirls « |— Resource group * @ packtadestorage v
L oo T Firewslls and virtusl nstworks | Private endpoint connections

Project details

]

Create new
= Ovenview
. sject [ Remo b) "

- + private endpaint | +/ » X ® il Remove () Rafrash Instance details
& Tags Fittar by nama. Al connection states v} Name * packtadeprivaleendpaind v ‘
&P Diagnose and solve problems [ connection name Connection state

Region * East US ~ ‘
. Access Control (1AM) Mo results

Home > pac > pac » pac >

Create a private endpoint

+ Basics  /Resource @ Configuration  (+)Tags (5

Networking
To deploy the private endpoint, select a virtual network subnet. Leam mare

Home > packtadestoragev?_1639820964889 > packtadestorage > packtadestoragevZ >

Virtual network * O [(packtvret ~
Create a private endpoint Subnet* © [[packtvnetsdetautt 110.20.0/24) ~
Basics @ Resouree () Configuration  (#)Tags  (5) Review + create @ If you have a network security group (NSG) enabled for the subnet above, it wil
—_— - be disabled for private endpoints on this subnet only. Other rescurces on the
N N . N subnet will still have NSG enforcement.
Private Link offers options to create private endpoints for different Azure resources, like your private link service, a SQL server,

or an Azure storage account. Select which resource you wauld like to connect to using this private endpoint. Leam more Private DNS integration
To connect privately with your private endpoint, you need a DNS record. W recommend that you integrate your private
Subscription Visual Studio Enterprise P ¥ ¥ Ipoint, ye ¥ grate y

endpaint with a private DNS zane. You can also utilize your own DNS servers or create DNS records using the host files on your
virtual machines. Leam more

Resource type MicrosoftStorage/storagedccounts
Integrate with private DNS zone @ ves O No
Resource packtadestorageva Configuration name Subscription Resource group Private DNS zone
privatelink-dis-core-windows-net | visual Studia enterprise | [ pa || tnews net
Target sub-resaurce * (0 aifs ~|
Home > p gev? > p ge > pa bt >
Create a private endpoint
+ Basics v/ Resource @) Configuration iew Home > Microsoft PrivateEndpoint 2021118185418 > packta soint
Networking 3 : : s
(i) packtadeprivateendpoint | DNS configuration
To deploy the private endpoint, select a virtual network subnet. Leam more Private endpoint | @ Directory: Microsolt
Virtual network * [ packtunet Ctri+/ + Add configuration () Refresh sh
Overview
Subnet* @ [ packtwmetdefauit (1020.0/20)
@ If you have 2 network security group (NSG) enabled for the subnet abow B Acitylag Private DNS integration
be disabled for private endpoints an this subnet only. Other resources on the B Access control (AM) To connect privately with your private endpoint you need a DNS re
subnet will stll have NSG enforcement, P e recommend that you integrate your private endpoint using a private
Private DNS integration L ONS zone. You can also ut
To connect privately with your private endpoint, you need a DINS record. We recommend that you integrate yaur private &' Oiagnose and solv

endpoint with a private DNS zane. You can alsa Ufilize your awn DN servers or create DNS records using the host files on your
virtual machines. Learn more

gy Customer Visible FQDNs
DNS records visible to the customer
ONS configuration

integrate with private DS zone ) Oro | hd o Network Interface Paddresses  FQDN

T Properies

N o V@ pack

Canfiguration name Subscription Resource graup Private DNS zane o

B Lok

v

privatelink-dfs-core-windows-net | visual studio Enterprise ' | [ pac || tnew L

Monitoring

C:\Users\navenkat>nslookup packtadestoragev2.dfs.core.windows.net
Server: UnKnown

Address: 2404:e801:2000:50d:3223:3ff:fec4:c8e2

Non-authoritative answer:

Name : dfs.mnz22prdstre3a.store.core.windows.net

Address: 20.60.128.226

Aliases: packtadestoragev2.dfs.core.windows.net
packtadestoragev2.privatelink.dfs.core.windows.net

Inbound port rules

Select which virtual machine network ports are accessible from the public intemet. You can specify more limited or granular
netwark access on the Networking tab.

Publicinbound ports * O O None
(®) Allow selected ports

Sefect inbound ports * [ rop 3389

A\ This will allow all IP addresses to access your virtual machine. This is only
recommended for testing. Use the Advanced controls in the Networking tab
to create rules to limit inbound traffic to known IP addresses.



Basics Disks  Networking  Management  Advanced Tags  Review + create

Define network connectivity for your virtual machine by configuring network interface card (NIC) settings. You can eontrel
ports, inbound and outbound connectivity with security group rules, or place behind an existing load balancing solution
Learn more o

Network interface

When creating a virtual machine, a network interface will be created for you.

Virtual network * @ [ packtvnet v
Create new
Subnet * (O | default (10.2.0.0/24) v \

Manage subnet configuration

C:\Users\rajacct>nslookup packtadestoragev2.dfs.core.windows.net
Server: UnKnown
Address: 168.63.129.16

Non-authoritative answer:

Name : packtadestoragev2.privatelink.dfs.core.windows.net
Address: | 10.2.0.4

Aliases packtadestoragev2.dfs.core.windows.net

Home > Creata a resource » Kay Vault >

Create a key vault Home > PacktAdeKeyVault > PacktAdeKeyVault » packtadestorage » packtadestoragew2
n packtadestoragev2 | Encryption

Basics Accesspolicy  Networking  Tags  Review + create Storage account @ Directory: Microsoft

Azure Key Vault is a cloud service used to manage keys, secrets, and certificates. Key Vault eliminates the need for developars <« Encryption  Encryption scopes e
to store security information i their code. It allows you to centralize the storage of your application secrets which greatly -

reduces the chances that secrets may be leaked. Key Vault also allows you to securely store secrets and keys backed by
Hardware Security Modules or HSMs. The HSMs used are Federal Information Pracessing Standards (FIPS] 140-2 Level 2
validated, In addition, key vault provides logs of all access and usage attempts of your secrets 5o you have a complete audit
trail for compliance.

Seeurity + networking Storage service encryption protects your data at rest. Azure Starage encrypts your data as it's

Access keys decrypts It for you as you access it.

Please note that after enabling Storage Service Encryption, anly new data will be encrypted, a
will retraactively get encrypted by a background encryption process. Learm more abe

Project details t Azure

Select the subseription to manage deployed resources and costs. Use resource groups like folders to organize and manage all

Encryption selection
your resaurces.

Enable support for customer-managed  Blobs and files only
Subscription * Visual Studio Enterprisa V] keys @
L Resource group * o v Infrastructure encryption & Disabled
Create new
Instance details Encryption type (O Microsoft-managed keys

- (®) Customer-managed keys
Key vault name * O PacktadeKeyvaul] v

@ when customer-managed keys are enabled,
purge protection are alsa enabled an the key

Region * East US v

Key selection
Pricing tier * @ standard v

Encryption key (®) Select from key vault
Recovery options (O Enter key URI

Soft delete protection will automatically be enabled on this key vault, This feature allows you to recover o permanently delete

akey vault and seerets for the duration of the retention peried. This protaction applies to the key vault and the secrets stored Key vault and key * Select a key vault and key
within the key vault,

Home > Packt

2 > Selecta key >

KeyVault > PacktAdeKeyVault > packtadestorage > packtadestara

Home > PacktAdeKeyVault > PacktAdeKeyVault > packtadestorage > packtadestoragev? > Create a key
Options Generate v
Select a key

Name* @

@ The key 'pa Encrypti ' has been created. Key type @

Subscription * [ Visual studio Enterprise v

Key store type @ @ Key vault
(O Managed HsM

ivation date

Set expiration date ()

Key vault * [ Packtadekeyvault v
Create new key vault Enatled
N Tags
Key* [ packtadestorageV2EncryptionKey M
Create new Key Set key rotation policy (Preview)

Home > PacktAdeKeyVault > PacktAdeKeyVault > packtadestorage > packtadestaragev2 >

Select a key

Subscription * [ Visual Studio Enterprise ~

(O Managed HsM

Key vault * [ PacktadekeyVault | -

Create new key vault

Key * | ~




Home » p: >

Ky it

5 Search (Ctri ) k3

® ouwnien

O actitylog
. ceess control (AM)

®

7 Dlagnose anc seve prcblems

£ Events

Setings
T ke

B Seoets

b=l Certificates
= Aucess policies
by Metworking

Q sewily

Home > packtadestoragev2

packtadestoragev2 | Access Control (IAM) -

gl

Storage account

9= PacktAdeKeyVault | Access policies

© Direerary Mzt

Friabl: Accs to:

E seve 3 pisears ) Ratrash
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) e Resemrcr Manoge for tempiate teployment

] e Disk Ercaypion o sl eneeypion 0

Perm san mucel

= sald Access Palicy

| ot
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B o
ApPUCATION
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‘ 2 Search (Ctrl+/)

|<<

= Overview
Activity log

@ Tags

P Diagnose and solve problems

A Access Control (IAM)

W Data migration

¥ Events

Home > packtadestoragev2 >

-+ Add

L Download role assignments

Check access  Role assignments Roles

My access
View my level of access to this resource.

View my access

Check access

== Edit colu

Deny

Review the level of access a user, group, service principal, or
managed identity has to this resource. Learn more &

Add role assignment Select managed identities X
Subscription *
D Got feedback? | Azure Pass - Sponsorship ~ ‘
Managed identity
. e . . .
Role  Members Conditions (optional) ~ Review + assign [ pata factory (v2) (1) ]
I SeterT— Ty
| Search by name ‘
Selected role Storage Blob Data Contributor
Selected members:
Assign access to O User, group, or service principal ADFPacktADE2 a
Jsubscriptions/25163743-e54a-deDe-8bfB-4b5fdB712209/resourceGroups/... = O"¢
I @ Managed identity I
Members | + Select members |
Home >
ADFPacktADE2 =
Data factory (V2)
Ip Search (Ctrl+/) I « Tl Delete
By Overview - \ Essentials
Activity log Resource group (change) : PacktADE
pR Access control (IAM) Status : Succeeded
Location : East US
[} Tags
Subscription (change) : Azure Pass - Sponsorship
&2 Diagnose and solve problems -
Subscription ID . .
By DataFactory ~ £ Validateall [T] Publish all

Settings

<l> Networking

4 Managed identities
3T Properties

B Locks

Getting started

& Quick start

Getting started

Open Azure Data Factory Studio
Start authoring and monitoring your
data pipelines and data flows.

Open E7|'

« . .
Linked services

Connections
Linked service defines the

I Integration runtimes

% Filter by name

@ Azure Purview

Ele & »

Source control

Showing 0 - 0 of 0 items



New linked service (Azure Data Lake Storage Gen2)
Name *
| AzureDataLakeStorage |

Description

Connect via integration runtime * ©

Authentication method

[ Managed identity -]

Account selection method
(®) From Azure subseription () Enter manually
Azure subscription @

[ selectall v]

Starage account name *

\ “o

Managed identity name: ADFPacktADE2

Managed identity object ID: 74f3 bdab-4de6-b

Grant Data Factory service managed identity access to your Azure Data Lake Storage Gen2
Learn mare [}

Test connection ()
(®) To linked service () To file path

rtatns Ej packtadestoragev2 En packtadestoragev2 | Alerts =

Home > packtadestoragev2 Home > packtadestoragev2

+ New Storage account Storage account
> Parameters [ 1 9
A alert x|« [,O alert X I « ~+ New alert rule
> Advanced ©
Monitoring Monitoring
@ Connection successful q
ubscription : Azu
== ) AES B Alerts e
& Test connection Cancel
Create alert rule Configure signal logic
Create an alert rule ta identify and address issues when important conefitions are found in yeur monitaring
Wihen defining the alert rule, check that yeur inputs do not zontain any sensitive content. Choose a signal below and configure the logic an the next screen
Scope signal type () )
Select the target resource you wish T monfor. Al -
Resource I I @ oyrenie W 1 avalable o L et
= - 5 aor © o jpe* @ Trreshold vave * i+
= packtadestoragev2 Displaying 1 - 10 signale out of total 18 signals Qperator & (e ype? @  Mhaeshokd it
Greaterthan | [ Average vl
Fil e d 2 l
Condition [P Search by signal name
Wheneves th overoge used capacity s greater than 5 Mebibyte
Canfigura when the sler rule snould trigger by ssiecting 3 signsl and defining s logic.
a icger by a3 sig s le Signal name Euaiusted based on
Condition mame ggregation granulariy Period) Frequercy of evaluation
Custen log search 1 heur | [Evey Mt ~
Mo condition selected vt R
oy
Scope
Select the target resource you wish to monitor.
Resource Hierarchy
= packtadestoragevz © Azure Pass - Sponsorship > [1#) PacktADE
Ecit resource
Condition
Configure when the alert rule should trigger by selecting a signal
and defining its logic.
Condition name Time series monitored (0 Estimated monthly cost (USD) ACTIONS GROUPS (optional)
@ Whenever the average used capacity is greater than 5 mabibyte 1 §0.10 Action group name Contains actions
Addl condition 1 Total § 0.10 No action goup selected
@ vou san 2dd up to 5 conditions wilh 2 static thresheld for a metric alert rule, All conditions must be met for an alert 1o be triggered, I Add l l Create I

Home > packtadestoragev2 > Creste an alert rule > Email/SMS message/Push/Voice
Create an action group ‘Add or it an Emal/SMS/PushVaice action

. & e
Basics Notifications  Actions. Tags Review ¢ create Email* @ ‘I

Notifications.

Home > packladestoragavd > Create on olertrule >

Create an action grouj
group Choose how to get natified when the action group is triggered. This step is optional. [ 55 (Carrier charges may apply

Country code 1
Basics Motifcations  Actions  Tags  Review 4 creste
— Notification type & Name O Seteeted O Phone number
A st vk« define set of noblications and scboms wi Jert i iggened. Lesen mure
| Emailsms message/Pushoice w | [ Nagan |
Project details o " [0 Aure app Push Notifications
Select s subscription ta manage deployed resources and costs. tke lolders to erganize rescurces. 0 I ] Azure account email @
Subseription * 0 [ Visual Studio Enterprise | ~ O voiee
Country code @
Resaurce group * O [ packtadestarage ~
Create new
Phone number
Instance details
q Enable the common alert schema. Learn more
Action group name * [ packtadzsctiongroup - -
Dipiay name * @ [(paciaad -

T daplay name = brted 12 charscters oK



Azure: Activated Severity: O Alert when Usage size greater than 5 MIB

Microsoft Azure
n © Nagara)

A Your Azure

Azure monitor

Monitor alert was triggered

lert rule Alert when Usage size greater than 5 MIB was triggered for

packtadestoragev2 at December 18, 2021 18:10 UTC.

Alert rule description

Rule ID

Resource ID

Alert when Usage size greater than 5 MIB

Jsubscriptions/
I rosof

tinsights/metricAlerts/Alert when Usage size greater th
an 5 MIB.

View Rule

Jsubscriptions/

tStorage/storageAccounts/packt

View Resource

Alert Activated Because:

Metric name

Metric namespace

UsedCapacity

storageAccounts/packtadestoragev2

e > pckiadestraging

IresourceGroups/packtadestorag

e/prov

HJ packtadestoragev2 | Alerts =
o

rectery: b

TP e ity “ 2R

@ Detaproection

A Blob irwentory

B Sl webiile

cte o U Alertrules S Action groups Alert processing rwes (preview) () Refresn

Resourse graup Tima 7ange ; Past 24 hours

otal sorta Smart groups areview) T Total slert s
[ — 1

S T i D A prasled 1
settings
& Configuton Severity Total slerts Hew
B Besmuree sharing €ORS) | +
@ selarisenmandatons a °
I} Endpeints B B °
| Lods
e |2 ormtana @ ¢
Manitoring L1 - verbosz o '
@ o
EX Winc erShe

Users\rajacct>

Ps C:\Users\rajacct>

Users\rajacct>

:\Users\rajacct>

\Users\rajacct>

Ps c:\users\rajacct>
PS C:\Users\rajacct> N

s C:\Users\rajacct> Get-Azstor:

AccountName: packtadestorage
Hame 8lobType

logfile1. txt Blockslob

(Get-AzStora,
Get-Date
.AddDays (1)
New-AzStorageBlobSasToken
zstorageContex
ageBlob

Account

2, Containertame: logfiles
Length

62 Hot

¢
201 text/plain

' Feecbacc

ontentType AccessTier SnapshotTime

Home

Create an alert rule

Scope  Condiion  Actions  Details Tags ~ Review + create

Project details

Select the subscription and resource group in which to save the alert rule.

Subscription * Visual Studia Enterprise v
up * packtadestorage ~

Create new

Alert rule details

Severity * [ 10 - critical ~ |

Alert rule name * [ Alert when Usage size greater than 5 MIB - |

Alert rule description v

Alert when Usage size greater than 5 MIB

Enable upon cre

Automatically resolve alerts O

Resource - packtadestoragev2

) .Context

IsDeleted Versionld

False

Are you sure to overwrite 'https://packtadestoragev2.blob.core.windows.net/logfiles/logfilel.txt"'?

[Y] Yes [N] No [S] Sus

pend [?] Help (default is "Y"




Chapter 3: Building Data Ingestion Pipelines Using Azure
Data Factory

Create Data Factory

Basics  Gitconfiguration  Metworking — Advanced  Tags  Review + create

Project details

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

Subscription * @ [ Visual studio Enterprise v Homs > Creats a resource > Data Factory >
Resource group * © [ inew PacktapeasE ~] Create Data Factory
Create new
Instance details Basics  Git configuration ~ Networking ~ Advanced  Tags  Review + create
Region* © [ Eastus v
Azure Data Factory allows you to configure 4 Git repository with either Azure DevOps or GitHub, Git is a version control
Name * O [FockiaDEack 7] system that allows for easier change tracking and collabaration.
Learn mare about Git integration in Azure Data Factary
Ve * 0 V2 (Rec ded] v -
ersion [2 Recommencea) ‘ Configure Git later (D) =
Home > PacktADEADF > packtadeadfadl >
dataloading
Container
yel bea(ch (Ctrl+/) « T Upload 8 Change access level () Refresh [ii]
1 Overview Authentication method: Access key (Switch to Azure AD User Ac

Location: dataloading
£? Diagnose and solve problems

Search blobs by prefix (case-sensitive)
‘h Access Control (IAM)

Settings * Add filter Data factory
@ Shared access tokens Neic Modifie PacktADEADF
¥, Accesspolicy No results [ hew ]

v~ Validateall Ty Publish al New linked service
Linked services Datastore  Compute

Linked service defines the connection information

k0 cat e o computs. oar o L
2 | & okt sees . “

T Integration runtimes

& @ hzure Purview ¥ Filter by name Annotatians : Any

Source control

Al fgure  Database

Showing 0 -0 of 0 iterns

-
© Gt configuration // ‘
Name ™4 Type (d

€9 ARM remplate
Authar Azure Data Explorer
(Kusto)

5 Tiggen

4 Global parameters
Securty

@ Customer mansged key

85 Crecentials
Azure Data Lake Storage

™ Gen2

Home » Resourcs groups » PacktADEADF ) packtadesdfadl | Contsiners > Uplgad blob
(] dataloading - dnealoading)

Container e o
2 search (Cuten & 7 Upled [ Changeaceesslevel () Reesh | [ Detete @ Changetier & noquire lesse o Breaklease /@ Viewsnapshots o Create | | Selectafie

71 Gueview Authentication method: Accss key (Switch to Anure AD User Accaunt] [ covermrte i e vy e

Location: datiloading
2 biagnose and salve problems

Scarch biobs by prfix (case sensitivel | @ ~ ehvanced
k) 1 QM i

) %
- ek Fifer
Settings "7 Add filwar Upload

@ shared access tokens

Name Moifizd Access tier Archive status Biob type
* Accoss policy = Current uploads
T 12 odentte-202111Besy B2si022, 52205 AW Ho inferred) ok Lol
Il propetiss = Dismisz; Complot
P ordendtls-20211119.csv 825/2022, B:7205 AM Hot (inferred) Block blob:
O wetsoma ordendts 2021121 cs @ 201872018 18

Gidendlls 20211120 50 B/25/12022, 52205 AW Vot nferred) Block biob.
N2 @B 1 18

P vditor revien)

B ontensus-20ziiznese w2si022, 62295 AM Hottnferrea) ek bioh

| ordomts 20211M19cswy @ 207872018 18

odendts- 20211 MBese @ 2182018 18



New linked service (Azure Data Lake Storage Gen2)

Name *

‘ Dataloading

Description

Connect via integration runtime * @

[ AutoResolvelntegrationRuntime

Authentication method

[ Account key

Account selection methed ©
(® From Azure subscription () Enter manually
Azure subscription @

sual Studio Enterprise

Storage account name *

[ packtadeadfad|

Test connection ©
(@ To linked service () To file path

Annotations

4+ New

> Parameters

> Advanced ©

By Datafactory ~  ~% Validateall (7] Publishall

Factory Resources ¥ «
7 Filter resources by name | +
b Pipeline ] |m Pipeline | »

4 Dataset B Dataset
i »
b Data flows & Data flow

b Power Query & Power Query

B Copy Data toal

S Template gallery

I Import from pipeline template

New linked service (Azure SQL Database)

Name *

| sQLps |

Description

Connect via integration runtime *

| AutoResolvelntegrationRuntime ~ I

Azure Key Vault

Account selection method

(®) From Azure subscription () Enter manually

Azure subscription

[ selectan -]

Server name *

[ packadeadisal

Database name *

[same

Authentication type *

[ sat suthentication -

User name *

| sqladmin |

m Azure Key Vault )

Password *

@ connection successful

$1 Test connection

Activities ¥ «  Validate [> Debug 4% Add trigger

v General

o Get Metadata

Get Metadata

W b

(G2

General  Dataset  User properties
Get Metadata
Dataset * ‘ E OrderdtisCsV v
& Open -+ New  Learn more [}
Filter by last modified ©
Start time (UTC) End time (UTC)
Skip line count [
Field list _
General Datasel‘ User properties
] Argument _—
| [ [ chiditems v | Dataset * Select v
Set properties
Name
OrderdtlsCsV ‘ Parameters  Variables  Settings  Output
Linked service *
Datatosding v Pipeline run  c19f524a-d1c3-4bee-8cGe- )
@]
D 9340654293 O o View debug run
File path consumption
dataloading | /[ pirectory /[ Fie [[=RE"
Name Type Run start Duration
First row as header = P
Import schema GetFileName Get Metadata  2021-11-21T01:00:33.010  00:00:12
(®) From connection/store () From sample file () None . N

> Advanced




« Validate [> Debug 4% Add trigger

Get Metadata (/]

yel
+
)
o GetFileName % Get Metadata (V]

FilterTodaysDate

o GetFileName

Output 7 X
- i 3 b @
“childitems™: [ .
; o
orderdtls-20211118.csv", o
"type": "File" =]
b
¢ .
orderdtls-20211119.csv", 3
“type": "File" General  Settings  User properties
L View debug run —_—
i consumption
“name": "orderdtls-20211120.csv". Duration Items * © I [rhis property should be parameterized. ]
T Add dynamic content [Alt+Shift+D]
GetFileName Get Metadata ~ 2021-11-21T00:28:28.385  00:00:02 -
« I » Condition * @ This property should be parameterized. I
Get Metadata (V] Filter (V]
o GetFileName T FilterTodaysDate
Get Metadata (/]
» — Output SoX
o GetFileName FilterTodaysDate
{
{ €3 “ltemsCount”: 4,
"FiltereditemsCount": 1,
“Value" [
{
_ “name"; "orderdtls-20211121.csv",
“type": "File"
General  Settings  User properties }
1
ttems * © [[@activityc Getfilename Loutput.childitemd | !
Add dynamic content [Alt+ Shift+ D]
Condition * @endswith{item(.name concat( - formatD|
Add dynamic content
) s S (@activity(FilterTodaysDate').output SR |
v Validate [> Debug 4% Add trigger
Set properties Get Metadata Q Fiiter
= — o
- © cetiename
[ orderdisaL \ Clear contents
iedanvice™ Add dynamic content above using any combination of
Click any of the available System variables or Functions
[ saioe MV
£ Filter system variables and functions...
Table name  —
dbo | { orderats | > System variables
| M

[ ] = > Functions
General | Settings ' | Activities (0)  User

Import schema Y Activity outputs
(O From connection/store | (@) None Sequential 0 FilterTodaysDate
FilterTodaysDate activity output
> Advanced Batch count © GetFlleName
GetFileName activity output
Items * This property shoul

Add dynamic content

pipelinet > £] Fortach

By CopyOrderDtitosal
W { b &

'
General  Source  Sink' Mapping  Settings  User properties

Source dataset * | B OrderdtlsCsV | & Open | New 69 Previewdsts Learn more [
e path type () File path in dataset | @) Wildcard file path| () List of files ©

dataloading /| wildcard folder path /

Start time (UTC) End time (UTC)
Filter by last modified ()

Add dynan [Alt+Shift=D]




General

Sink dataset *

Stored pracedure name

Import parameter

Parameter

Table option

Source  Sink

i CopyOrderDiltoSQL
m{ b

@

Mapping  Settings  User properties

| ® orderatisaL v ] & open +

[ select.. ~ | O Refresh

Heato

~+ New

@ none (O Auto create table ©

Pre-copy script O

if not exists ( Select * from sys.objects
where name like ‘orderdtls?)
Create table dbo.orderdtis(order dt ®

Write batch timeout

"AGG dynamic content [AIL+Shift+D]

Home > PacktADEADF >
sample (pacl

30l daraban

e

| SQL databases > sample pl

kadeadfsql/sample) | Query editor (preview)

© Directery Micwosot

D Search (Cok) & K legin + NewGuery T Openauery A7 Feedback

B Cenis
@ s
€ e

&* Diagness 2nd soive problems

& Gerting sterted
Pourer Platform

4 rowersl

@ Power Apps

P Fower Automate
Settings

© Compute + storage
& Conncelion sirings

1t Properties

B ek

Data managament

® Replicas

) 3ync to other darabases

Integrations

New trigger

Name *

v Validate 4. Add trigger
Foreseh )
Gat Matcita e ) .
— 2 Fergacht
o GetFileNarme FlterTodaysDate >
Acitios
7
1 aciiies
Parameters  Vorisbles  Setings  Output
Pipeline run [0 SATTTTIA-TTRe-4352-0738-0088nkebs583 (0 () O View debug run consumptior
Name Tipe Run start Duation  Status Integration runtime
CopjorderdttosaL  Copydsta  X021-11-21T035634605 009099 @ Succeeded  Defaultncegrationfuntime (€
Forkach! Forkach 2112102563349 000072 @) Succeeded
Eoterioday e fiter 0211120356332 00 @ Succeeded
GatFiktiame Got Mesadata  2021-11:21T055630688 000002 @ Succeeded  DefaulimegrationRumime (E
« ,
General  Dataset  User properties
Dataset * l [ orderdtiscsv v | f o

- 1%
sample isladmin} Quary1X

o]

O Showing limited ctject 1
explurer heve. For ol

capalsty please open
S50

Select * fram [doo]

> [ATables
> [ Qviens
» T Starea Procedures

Results  Messages

[ cancetquens & sove cuery & Biporeoamass v B sraw only Eotor

<[orderdtls]

B e e it

order_at product

20211121 [
20211121 [
20211121 cable
20211121 camera

20211121

makile

east quantity lacation

10600 5 Sngapare
20 Duba
Sngapare
oehi

100 Hongrong

[ NewFileTrigger

Description

I

Type *

[ storage events

Account selection method * @

(® From Azure subscription () Enter manually

Azure subscription

(0]

| Visual Studio Enterprise

Storage account name * (@

[

Container name *

9]

[ dataloading

Blob

begins with @

I

Blob path ends with

9]

Event* @

Blob created

[ Blob deleted

Ignore empty blobs * @

@Yes ONo

General  Source

Sink  Mapping  Settings  User properties

Source dataset * |

B OrderdtlsCsv

& Open

File path type

Wildcard paths

~+ New & Preview data

O

Sequential

Start time (UTC) End

Filter by last modified © ‘ ‘

Skip line count l |

o+ New | [
D Argument

O | child items

Field list

General  Settings  User properties
Items | @activity('GetFileName').output.childit... ‘
Condition [ @endswitn tem(),name,wncat(‘—',format

Batch count © [

Items

| @activity('FilterTodaysDate').output.val... ‘

Learn more [

O File path in dataset @ Wildcard file path O List of files &

dataloading !‘ Wildeard folder path

| # [ @item(.name

General Source Sink Mapping Settings User properties

Sink dataset " [ @ orderatisar -]

Stored procedure name | Select.. ]
et @

Parameter + New

Table option @ nNone (O Auto create table @

Pre-copy script © if not exists ( Select * from sys.objects
where name like 'orderdtls’)

Create table dbo.orderdtis(order_dt




20 Azt Dt acony St Gpen <oring

oare e ard apt

etony v vaideteal 1

« D Contolflomeiit X B CrienllhSV H 0ueonn

M Factory Resources ¥
T + | Activides v Voo Do & e

B Seacr acivlies Tiager now
4 Pipelines q | LESeschacioies |

e ;
> Move & tramsform

03 Centeiflo - .
ileName. » T FikerTodaysDate
REE e O @ e || oo

F Oreicsy > Azure Data Explorer I

scnares

-

F oot > Azure Function satintes

b Dataflows o > Bachsenico

Event Trigger Filters

Container name. dataloading
Starts with:
Ends with

11 blobs matched in "dataloading’ () Refresh
SalesLTCustomer.txt

SalesLTCustomerAddress.txt

SalesLTProduct txt

SalesLTProductCategory.tet

SalesSalesPerson.txt

SalesSalesReason.txt

New trigger

orderdtls-20211118.csv
Trigger Run Parameters
orderdtls-20211119.csv NAME TYPE VALUE

orderdtls-20211120.csv This pipeline has no parameters

orderdtls-20211121.csv

Make sure to "Publish" for trigger to be activated after clicking "OK"
110 of 1 iems < prevous 1] wewt 5 cot | |

i torageAc $ )-Context
nkat> set-AzStorageBlobContent orderdtls-Trigger.csv

cktadeadfadl, C erName: dataloading
BlobType LastHodified

orderdtls-Trigger... BlockBlob 201 application/octet-stream

\Users\navenkat>

Home > Create a resource > Marketplace > SQL Server 2019 on Windows Server 2019 > Administrator account

Usemame * (@ [scladmin %

Create a virtual machine

Password * @ ~

. ‘ ' . Confirm password * @ %
Basics Disks  Networking  Management  Advanced  SQL Server settings  Tags  Review + create a
Create a virtual machine that runs Linux or Winclows. Select an image from Azure marketplace or use your own customized Iribiound, port rules
image. Complete the Basics tab then Review + create to provision a virtual machine with defalt parameters or review each tab Select which virtual machine nefwork ports are accessible from the public internet.
far full customization. Learn more Vou can specify more limited or granular network access an the Networking tab
Project de

* @ None

Select the subscription to manage deployed resources and costs, Use resource groups like folders to organize and manage all suslicinoouna ports * © [ O
your resaurces. (®) Allow selected ports
Subseription * @ [ visual studio enterprise ~] Select inbound ports = [ o (3389) ~

Resource group * @ [ Packtaoeace | ~]

Create new Ak This will allow all IP addresses to access your virtual machine. This s only
recommended for testing, Use the Advanced controls in the Netwarking tab to
create rules to it inbound traffic to known 1P addresses

Instance details

Virtual machine name * @ [sawvm | V]
fegion * [1us) castus ~]
[Awvailability options @ [ Mo infrastructure redundancy required ~]

1
Security type O [ standard ~]
Image * ® | [Bl Free QL Server License: SOL 2019 Developer on Windows Server 2019 - G ‘
m | Cack m i

Armé4
(®) x64

@ Amb4is not supported with the selected image.

VM architecture &




SQL Server 2019 on SQL Server 2017 on SQL Server 2019 on
Winclows Server 2019 Windows Server 2019 Windows Server 2022
Micrasoft Microsaft Miernsoft

Virtual Machine Virtual Machine Virtual Machine

SQL Server 2019 images an Windaws SQU Server 2017 images an Wirsows Q. Server 2019 images an Windaws

S

202

Create v Create v v Microsoft Azure
SQL Server 2019 Enterprise on Windows Server 2019
« i
SQL Server 2019 Standard an Windows Server 2019 Pipeline runs
ver 2018 Web ¢ ver Gggerd Dobug O e v L T Gontt

SQL Server 2013 Web on Windows Server 2019 Analysis 5QL Server 2016 Reporting - m
SQL Server 2019 Standard on Windows Server 2079 Services €3 Pipofine ins 7 Tilier by ran 1D or name Kuala tumpur. Last 24 hours i Al ) ( staruc: AN ) ( Runs: Latest rans
Database Engine Cnly | simsot Cormoration

fion erosoft Corporatios & Tringer s Tiggeedty AN ) (Y Ade fiter
SGL Server 2019 Enterprise an Windows Server 2019 Virtual Machine
Database Engine Gnly Runtimes & scssion: St s

501 Sorver 2016 Reporting St

by amver 2015 5 Integration unties i 5
Free SQL Server License: SQL 2019 Developer on ar Run start 4 Run end T Oursion | Trggeredty | staws %
‘Windows Server 2019 ® & oatafiowcebug

Aug 25 2022, 105802 am  AUQZS 022105626 am 00021 | NewHletng
Free SQL Server License: SQL 2019 Developer on Windows Server 2019 |

Notifications

Home > C

> Marketplace

source

Create a virtual machine

Basics Disks Networking Management Advanced SQL Server settings Tags Review + create

Security & Networking

SOL connectivity * Public (Internet) ~

ory

PacktADEADF

Port * 1433

SQL Authentication

SQL Authentication Dissble (EETTD)

N

name sqladmin

Password * ()

\ Ingest

Azure Key Vault integration ©

New connection (SQL server)

Name *

SQLVM

Description

Connect via integration runtime *

AutoResolvelnt:

tionRuntime ~

Server name *

20.12080.29
Database name *

AdventureWorksLT2019

Authentication type

5QL authentication

User name *

sgladmin

w Azure Key Vault Task type

Password *

Built-in copy task

e You will get single pipeline to copy data
O from 90+ data source easily
Additional connection properties

+ New

Always encrypted ©

You will get single pipeline to quickly copy objects from data

D Connection successiul Task cadence or task schedule *

ate [N £ Test connection

Runonce naw () Schedule () Tumbling window

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 type ‘ @ SQL server

+ New connection

Connection * | Select




Connect via integration runtime *
| ionfunt -]
Authentication method
| Account key ~ |
Source tables (@) Existing tables  (®) Use query
Account selection method @
Filter by name. [showviews  {) Refresh  Showing 12 out of 12 tables, 0 out of 3 views (4 selected) @ From Azure subscription () Enter manually
- Azure subscription ©
[J@ dbosuicversion B [ visual studio Enterprise v
\:’ B dboErrorlog B Storage account name *
[ packtadeadfadl ~]O

[J& salestT Address B
Test connection O
SaleslT.Customer =4 (@ Tolinked service () To file path

SalesLT.CustomerAddress E Annotations

+ New

SalesLT Product

E}

SalesLT ProductCategory > Parameters

Folder path
If the identity you use to access the data store only has permission to subdirectory instead of the entire

accourt, speciy the path to browse Destination data store

‘ | [22 Browse |

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

Browse Target type | E Azure Data Lake Storage Gen2 ~ | |

Select afile or folder.
Connection * | Select... ~ | |+ New connection |

Root folder
B3 dataloading
I

SOL server = E Azure Data Lake Storage Gen2

Deployment complete

Deployment step Status
Validating copy runtime environment @ Succeeded
> Creating datasets @ succesded Settings
> Creating pipelines @ succeeded
Enter name and description for the copy data task, more options for data moveme
> Running piselines O succeeded
Datasets and pipelines have been created. Yau can naw manitor and edit the copy pipelines. Task name * CopySQLVMtoADL

or click finish to elose Copy Data Tool

File format settings

@D CopySQLVMoADL > £ ForEach kfc File format O

[ Text farmat ~ ]

Column delimiter

‘ Camma () s ‘
[eait

Row delimiter

[ Default (v, or i) v

[ eait
—_ dd header to file ©)

General ~ Source  Sink  Mapping  Settings  User properties > Advanced
Compression type

Source dataset * B SourceDataset_kfc v | ¢ Open + New 6o Preview data ‘ ‘
None ~

' Dataset properties @ " "
ax rows per file

File name prefix

Use quer Table Quer Stored procedure
query Y pr

Name

cw_table

M Factory Resources » « 0 Copsaumaaot

 Flter resources by name |+ Activities ¥ « Validate [> Debug #% Add trigger
4 Pipeline 2 | |2 Search
.
D ControlFlowActivities > Move & transform =] Forkach kic

> Azure Data Explorer

By | O copysavmmonnt | e,
4 Dataset 6 > AzureFunction activities

{0 &

8 DestinationDataset_dic > Batch service




Chapter 4: Azure Data Factory Integration Runtime

FPacki

rosoft Azure

Integration runtime setup

v L Vali i blish a ‘ . . .
By Dta Factory a Validate all I"Publishall Integration Runtime is the native compute used to execute or dispatch activities, Choose what
ﬁ « ) . integration runtime to create based on required capabilities, Learn more [
Integration runtimes

Connections
’ The integration runtime (IR) is the compute infra

& Linked services Azure, Self-Hosted
O Refresh

e ” & Integration runtimes Perform data flows, data movement and dispatch activities to external compute.

@ Azure Purview % Filter by name

E Source control Showing 1 - 2 of 2 items

1} Git configuration

— Azure-5SIS

Name Ty Lift-and-shift existing SSIS packages ta execute in Azure.
[@] ARM template
&y AutoResolvelntegrationRuntime

Integration runtime setup . .
Integration runtime setup
Network environment:

Chasse the network environment of the data source / destination or extemal compute ta which the Private network support is realized by installing integration runtime to machines in the
integration runtime will connect ta for data flows, data movement or dispatch activities: ; : . L .
same on-premises network/VNET as the resource the integration runtime is connecting

Azure to. Follow below steps to register and install integration runtime on your self-hosted
Use this for running data flows, data movement, extemal and pipeline activities in machines.
a fully managed, serverless compute in Azure.

Name * @&

Self-Hosted selfhosted-onpremise

Use this for running activities in an on-premises  private network .
View more Description

Enter description here...
External Resources:

You can use an existing self-hosted integration runtime that exists in ancther resource, This way you
can reuse your existing infrastructure where self-hosted integratian runtime is setup.

&

Type
[ Self-Ho

D Linked Self-Hosted
Q’® Leam more O3

Cancel reate

Integration runtime setup

Settings Nodes Auto update Sharing Links
Install integration runtime on Windows machine or add further nodes using the
Authentication Key.

Name ©

Option 1: Express setup . Microsoft Integration Runtime Configuration Manager X

Click here to launch the express setup for this computer
Register Integration Runtime (Self-hosted)

Option 2: Manual setu
P P Welcome to Micrsoft Integration Runtime Configuration Manager. Before you start, register your Integration Runtime (Seff-

Step 1: Download and install integration runtime hosted) node using a valid Authentication Key.
Step 2: Use this key to register your integration runtime e
Name Authentication key
Key1 IR@e329ef86-6736-4c2f-bd7a-d39f04320c0c @ADFPacktADE22@Service [[1 (O [ Show Authentication Key Leam how to find the Authentication Key
HTTP Proxy
Key2 IR@e329¢f85-6736-4c21-bd7a-d39104320c0c @ADFPacktADE22@Service. [ (O

CumentProxy: Mo proxy




B microsoft Integration Runtime Canfiguration Manager X

New Integration Runtime (Self-hosted) Node

Integration Runtime (Self-hosted) node name: (1)

| SelfHostedIR1 | 0 Integration runtimes

Below is the list of ion Runtime. (Self-hosted) Nades:

4 selfhosted-onpremise

C Time zone : Chennai, Kolkata, Mumbai, New... )
SelfHostedIR1 : Current New Node |

All - Self-Hosted  Azure  Azure-SSIS () Refresh

Showing 1- 2 of 2 items

Edit columns

[] Enable remote access from intranet (i

MAME Ty TYPE hu SUB-TYPE Ty sTATUS Ty REGION Ty

AutoResolvelntegrationRuntime Azure Public @ Run ning Auto Resolve

I Finish Cancel ] selfhosted-onpremise Self-Hosted - @ Running —

»

@ £zure Data Factory allows you to configure a Git repository with

= neyrath e

» “ Inbegration vunibries ~ sellosteccrpenise - Resuice morlur etail)
P selfhosted-onpremise ' Data factory
pl Rm;'::di_m Duy st | U e 2t
@5 e m © ADFPacktADE2
— [ o

Running Self-Hosted

5.19.8214.2

L
it G AU D @ Uncad count outLE s AAGE UL OURATION
B s et
ADF Lk conpecions
True 0 0 0.00s
3 ADF firk conmctions
Ingest
Nod Detsils Copy data at scale once or
MName st wersion mwailable memary  CPU utilization  Netwerk (IO Concurent jes (n on a schedule.
pr— ® g 1 e . R R DR fors

Copy Data tool

© rroperties Source data store

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

Source Source type Al <]

Dataset Connection * & FileConnection v | 2 Edit + New connection
Source data store
Specify the source data store for the copy task. You can se an existing data store connectionorsp All Azure  Database  File O Configuration Integration runtime * @ selft 7 kit
Source type Al - File or folder

1f the identity you use to access the data store only has permission to subdirectory instead of the entire

Connecton * Goew ] a ) Target accourt,speciy the path to rowse

[[orderdtiscsv B3 Browse | v
® Settings options
File systam O inary copy ©
(® Review and finish B Recursively ©
New connection (File system)
Name *
FileConnection
Description
Connect via integration runtime * ('
[ @ selfnosted-onpremise IV

A\ The credentials are stored in the machines of seli-hostad integration runtime if you don't
choose to stare them in Azure Key Vault.

Copy Data tool

Host* © @ Properties  Destination data store
‘ cihchapter0d\data ‘

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

User name *

‘ Source

| packtadmin Target type [ '® Azure sat Database

- Target

Password *

Dataset




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 B Azure SQU Database v
Connection * 8 sQlconnection v | & edit + New connection

Target
Integration runtime * @ selosted-onpremise 2 it

Dataset

Source Torget

Use existing table

File system file — [ dbo [Coreravs (auto-create)

@ Settings

view and finish

column mapping for all tables|
[

soft Azu

sh all

? B4 DataFactory ~ £ Validateall (7] Put

ﬁ « . .
Integratlon runtimes
Connections
& The integration runtime (IR) is the compute infrastructure to provide the
- ) Linked services

() Refresh

+ New
g & Integration runtimes
D Azure Purview ¥ Filter by name

Source control Showing 1- 2 of 2 items
¢ Git configuration

Name Ty Type T
(@) ARM template

& AutoResolvelntegrationRuntime Azure

Author
elfhosted-onpremise Self-Hosted
& Triggers

Edit integration runtime

Settings  Nodes  Auto update Sharing  Links

(o]
You can share your self-hosted integration runtime (IR) with another Data Factory.
To enable sharing:
1. Grant permission to the Data Factory in which you wauld like to reference this IR (shared)
2. Copy the below 'Resource ID" and use it while creating a new linked self-hosted IR in the
other Data Factory.
Resource ID O
/subscriptions/t /resourcegroups/PacktADE/providers I

—} Grant permission to another Data Factory or user-assigned managed identity () Refresh

Resource name Resource type Remove

ADFPacktSharedIR Data Factory X

Cancel

B ————————— e s Db

Deployment complete

Deployment step Stotue
i+ copy mntims oot @ sureeded
3 Cresting sarmrs @ Surrecded

> Gresti oo @ surrecden
[-Yr—

> Runming pipeines

Datassts and pipsines havs basn crasted “ou can now manitor ancl sclis the capy piaslines ar click fnish to cless Ceay Dets ool

Edit integration runtime

Settings Nodes Auto update Sharing  Links

You can share your self-hosted integration runtime (IR) with another Data Fac

To enable sharing:

1. Grant permission to the Data Factory in which you would like to reference

2. Copy the below 'Resource ID" and use it while creating a new linked self-ho
other Data Factory.

Resource ID O

I /subscriptions/ /resourcegroups/PacktAD

| -‘r Grant permission to another Data Factory or user-assigned managed identity|

Resource name Resource type

Microsoft Azure FPacktSharedIR

2 B4 DataFactory ~Z Validate all [T] Publish all

« . .
ﬁ Integration runtimes

Connections
' The integration runtime (IR) is the campute
£

@. Linked services

9 | I {4 Integration runtimes I |
E @ Azure Punview [ Fitter by name
Source control Showing 1 -1 of 1items

€ Git configuration

O Refresh

Name Tu
@) ARM template

& AutoResolvelntegrationRuntime
Author



Integration runtime setup

Network environment:

Choose the network environment of the data source / destination o external compute to which the
integration runtime will connect to for data flows, data movement or dispatch activities:

Azure

Use this for running data flows, data mavement, external and pipeline activities in
a fully managed, serverless compute in Azure.

0| Self-Hosted
Use this for running activities in an an-premises / private netwark
View more ~
Integration runtime setup
External Resources:
Integration Runtime is the native compute used to execute or dispatch activities. Choose what

integration runtime ta create based on required capabilities. Learn more [ You can use an existing self-hosted integration runtime that exists in ancther resource, This way you
B can reuse your existing infrastructure where self-hosted integration runtime is setup.

Azure, Self-Hosted Linked Self-Hosted

Perform data flows, data movement and dispatch activities to external compute.

— Azure-55IS

Lift-and-shift existing SSIS packages to execute in Azure

Integration runtime setup

Use an existing self-hosted integration runtime infrastructure in anather Data Factory. &'
This will create a logical link to an existing self-hosted integration runtime.

Name * @

selfhosted-onpremise

Description

Enter description here

Type
Self-Hosted (Linked)

Resource ID * O

Jsubscriptions/
i ktAD rosoft DataFactory/factories/ADFPack
tAD d «
Lttt 4 A Integration runtimes
Authentication method 2| o Tha integration ruAtime (IR) i the computa InfrastiUCERE t prowids th following dats integration
. oL — capabiities across different network enviranmen

(®) system-assigned Managed Identity (ADFPacktSharedIR)

(O User Assigned Managed Identity (Preview) []
@ ticrasot Purviaur 7 _Filier by name

Saurce control Showing 1 - 2 of ? items

= Mew () Refresh

@ citcontigurazon

Name T Type T. Subtype T Status T Related T Region T Version
(&) AR tempiate &y AumsReschvelntzgrationR.. Asure Public @ Runving © Auto Resolve
# Tricgers
Edit integration runtime
Settings  Nodes Auto update Sharing Links
Install integration runtime on Windows machine or add further nodes using the
Authentication Key. Edit integration runtime
Name Settings  Nodes  Autoupdate  Sharing  Links
selfhosted-onpremise Install integration runtime on Windows machine or add further nodes using the
Authentication Key.
Description Name @
[ selfhosted-onpremise
Option 1: Express setup
Click here to launch the express setup for this computer .
Option 1: Express setup
Oplion 2: Manual SEtUp Click here to launch the express setup for this computer
Step 1: Download and install integration runtime Option 2: Manual setup
Step 2: Use this key to register your integration runtime Step 1 Download and install integration runtime
. Step 2: Use this key to register your integration runtime
Name Authentication key
Name Authentication key
Key1 IR@42b666c7-2d%e-4e28-9fe3-63831169383c@ADFPacktADE2 @ ServiceEr IE O | Keyt | \R@4zbos6eT-2d afea 168IBIC@ADFPa — Do

Key2 IR@42b666c7-2d9e-4e28-9fe3 1 ADFPacktADE2@Senvicebr | [ (O Key2 | ir@azbssscr-za h o




Choose the download you want

[] File Name Size

208242.msi 1.1GB

Dawnload Summary:
[T integrationfuntime. MEGE

116GB

[T release Notes doc 238 K8

Total Siza: 1.1 GB

P Microsoft Integration Runtime Configuration Manager

New Integration Runtime (Self-hosted) Node

Integration Runtime (Self-hosted) node name: (1
SelfHostedIR2 o

1. IntegrationRuntime_5.13.8214.2 msi

4 selfhosted-onpremise
SelfHostedIR1 : Existing Node Online
SelfHostedIR2 : Current New Node

| Enable remote access from intranet (1 I

E ==

. Microsoft negration Runte Configuration Maneger

Remote access from intranet @

Tep Part: 8060

TLS/SSL Certifica... Selact Remove

! Enable remote access without TLS/SSL certificate (1)

Note:

The data transfer tion Ry (Self-hested) node and the Cloud de using HTTPS,

. aTLS/sSL Tsisst
Cant Requirements

B Microsoft Integration Runtime Configuration Manager

Register Integration Runtime (Self-hosted)

B Microsoft Integration Runtime Configuration Manager

Home Diagnostics Update Help

Remote access from intranet

Status: Disabled

HTTP Proxy ©

Current Proxy: No proxy

o Connected to the cloud service (Data Factory V2)

. Microsoft Integration Runtime Configuration Manager -

Home  Settings  Diagnostics  Update  Help

P Remate access from intianet

Remote access from intranet is used for
. Linked Service/Cr X
2. Fer enabling Node-nodz commnication during High Availability and Scalability setup (2+ nodes)

TLS/SSL Certificate: Select Remove
Tep Port: EZ
Note:
- The data transfer botween Integration Runtime (Self-hosted) node and the Cloud data stores is always encrypled using HTTFS.
- network, adding a TLS/S5L secure Node-Node communicelion channel. 1LS/S5L

Cent Bequiraments.

@ Connected to the dlaud service {Data Factary V2)

B Microsof ntegration Runtime Confiquration Manager x

Register Integration Runtime (Self-hosted)

Welcome to Microsoft untime: jon Manager. ¥ reguster your Integration Runtime (Seif-hosted) node
using a valid Authenitication Key.

o

(] Show Authentication Kay LaAm. b ta. ing s, AuthstieRian Sl

HTTP Proxy

Curent Prowy. Mo proxy Change

Diagnostic Tool

Troubleshoot Dmb\vmi(pmiwjl

Register Cancel

©

Welcome to Microsoft Integration Runtime Configuration Manager. Before you start, register your Integration Runtime (Self-hosted)

node using a valid Authentication Key.

] Show Authentication Key

@ integration Runtime (selt-hosted) node has been registered successfully.

Learn how to find the Authentication Key

Note: You can associate up to 4 physical nodes with a Self-hosted Integration Runtime. This enables high avalability and scalability for

the Self-hosted Integration Runtime.

We recommend you setup at least 2 nodes for higher availability. See Integration Runtime (Self-hosted) article for details,

HTTP Proxy

comarer. e

Diagnostic Tool

Launch Configuration Manager l I Close




Microsoft Azure

@ Would you like to try preview updates to Azure Data Factory Studio? Open settings to leam more and opt in

j Edit integration runtime
»

By DataFactory v £ Validateall |T| Publish all
Settings E Auto update Sharing
f® < Integration runtimes
Conmections The integration runtime (IR) is the compute infrastructure &> View Service URLs @
& to provide the following data integration capabilities across -
- & Linked services Name Status IP address ©

+ New () Refresh
Im Integration runti esl SelfHostedIR1 Running ~ Get IP address
@ Microsoft Purview \%‘

Source control

Running  Get IP address

Showing 1 - 2 of 2 items

© it configuration Name T Type N Subtype ™ Status T Related N

@) ARM template & AutoResolvelntegrationRu... Azure Public @ Running 0

Author B selfhosted-onpremise Self-Hosted - @ Running 0

« " .
ﬁ Integration runtimes

Connections " 2 2
| The integration runtime (IR} is the compute infrastructure to provide the following data integration
& Linked services capabilities across different network environment

+ New () Refresh
@ & Integration runtimes |
@ Microsoft Purview W Filter by name

Source control

Showing 1 - 2 of 2 items

4 Git configuration

Name Ty Type "™ Sub-type T4 Status "™ Related Ty Region ™o Version T
(& ARM template @ AutoResolvelntegrationR... Azure Public @ Running 0 Auto Resolve -
Author selfhosted-onpremise | Self-Hosted - @ Running 2

# Triaaers

Edit integration runtime
Edit integration runtime Settings Nodes  Autoupdate  Sharing  Links

Settings  Modes Sharing  Links

Install integration runtime on Windows machine or add further nodes using the

Auto update| © Authentication Key.

@ Disable [0 Enable Name @
Time zome © [ seithested-anpremise ]
Kuala Lumpur, Singapere (UTC+8) Deseription

Schedule upgrades at the following time:

1 o : fo AM

The integration runtime is in latest version.

Option 1: Express setup

Click here to launch the express setup for this computer

Option 2: Manual setup

Step 1: Download and install integration runtime

Step 2: Use this key ta register your integration runtime

Name Authentication key

Keyl IR@42b666C F-2d9e-4e28-fe3 169383c@ACFPacktADE2@Servicetr | ([ ()
m Cancel Key2 d9e-4626-9% CFPackiD no

ﬁ Microsoft Integration Runtime Setup L X

Choose the download you want

Ready to install Microsoft Integration Runtime
[] File Name Size
. Download Summary:
W imecrationtuntime 5.208240.2 msi 1168 KBMBGE
1. IntegrationRuntime_5.20.8244.2. msi
[T megrationkuntime_5.19.8214.2.msi 116GB

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.
[] Release Notesdoc 238K6

Total Size: 1.1 GB.

“ Back Install Cancel



R Microsoftintegration Runtime Configuration Manager

Home  Settings Diagnostics  Update  Help

Microsoft Azure

0 Self-hosted node is connected to the cloud service

» « q .
Data Factory: ADFPacktADE2 Integration runtimes,
Integration Runtime: selfhosted-onpremise ﬁ il Dashboaras A _
Node: SelfHostedIR1 - Al seitHosted Amre  Azure-SSiS ) Refresh == Edit colu
Stop Service -
e @ Pipeiine runs Time zone : Kuala Lumpur, Singapore (UTC+8)

4% Trigger runs
Showing 1 - 2 of 2 items

Runtimes & sessions

Data Source Credential

Name Ty Type T4
Credentil store Orvpramises
et i e & Dt fow debug AutoResolvelntegrationRuntime Azure
tasthieday dm WA selfhosted-onpremise U9 self-Hosted
Generate Backup | | Import Backup Matifications
A\ Alerts & metrics
@ Connected to the cloud service (Data Factory V2)
Name Status Version Available memory  CPU utilization Network (In/Out)
SelfHostedIR1 @ Rumning 52082442 | 4528MB 64 2.05KBps/6.47KBps
Integration runtime setup
General settings
Name * (&
‘ AzureSSISIR. ‘
Description &
Type
Lecation * (&
[Eastus ]
Node size * @&
‘ DB_v3 (8 Core(s), 32768 MB) v

Node number *
o 1
Edition/license *

[ stendarn 3

feaad2cdbbf /resource Save money
Save with a license you already own. Already have a SQL Server license? ves N

By selecting "yes", | confirm I have  SQL Server license with Software Assurance ta apply this
" ieeies Azure Hybrid Benefit for SQL Server
Please be aware that the cost estimate for running yaur Azure-SSIS Integration Runtime is

(1* US$ 1.938)/hour = US$ 1.938/hour, see here for current prices.
rClient Azure a s.BlobContainerc
nerPropertie e.Blobs. Models

Back Cancel

Integration runtime setup

Deployment settings

Create SSIS catalog (SSISDB) hosted by Azure SQL Database server/Managed Instance to store )
your projec logs
(See more info here)

Subscription * O

[ visual Studie Ultimate with MSDN (| ) -]

Integration runtime setup
Location ©
[Eastus -] Advanced settings

Maximum parallel executions per node * &

Catalag database server endpoint * @

1 -

[ pockadesal database windows.net <]

[[] Customize your Azure-SSIS Integration Runtime with additional system o
[[J use AAD authentication with the system managed identity for Data Factory © Jqurationscomp \ . a

(See how to enable it here) (See more info here)

(

Use AAD authentieation with a user-assigned managed identity for Data Factory @

D(m_ o {0 enable it 9 9 v 4 elect a VNet for your Azure-SSIS Integration Runtime to join, allow ADF to create certain o
it here
etwork resources, and optionally bring your awn static public IP addresses

Admin username * O (See more info here)

lad -
[satadmin I [ set up Self-Hosted Integration Runtime as a proxy for your Azure-SSIS Integratian Runtime (

(See more info here)

J A

Admin password * ©
[+

[ use dual standby Azure-SSis Integration Runtime pair
(See more info here)

th SSISDB failover ©

Catalog database service tier * ©

‘ Basic ~

[T Create package stores to manage your packages that are deployed into fil system/Azure ®
Files/SQL Server database (MSDB) hosted by Azure SQL Managed Instance

(See more info here}

Back Cancel




Microsoft Azure ADF

By Data Factory ~ £ Validate all 17| Publish all

Integration runtimes
Connections

&, Linked senvices

+ New () Refresh
¥ Filter by name

Shawing 1 - 3 af 3 items

5 Integration runtimes

@ Azure Purview

E e s« »

Source contral

€ Git configuration

Name T Type T Sub-type L
I8 arM template
&y sutoResolveintegrationRuntime Azure Public
Author
B AzuressisiR Azura-ssis
# Tiggers
B seimosted onpremise Self-Hosted Shared
@ Global parameters
4 Create Folder - ml X
@ Rty
Select a page LT Script -~ | @ Help
K General
Folder name
[Pauressig]
Folder description:
Connection
4% azadesgiserver database windows
net [salzdmin]
Progress
Ready
ok || canca || Hep
2 Integration Services Deployment Wizard - o x
Select Source
Introduction @ Heb
Seloct Deploymart Targat Select the deployment model: Project Deployment ~
Select Destination Select the Integration Services project that you want to deploy.
Review
@® Froject deploymert fle
FEuAS O Integration Services catolog
Paih
[C-\ADECookbook \Chapterdé\Azure-SSIS \CopyFiles ispac | Bowse...
| < Previous ploy Cancel
4 Integration Services Deployment Wizard = o X
Select Destination
ntroduction @ Hep
Select Source

Enter the destination server name and where the project will be located in the
Select Deployment Target Integration Services catalog.

Server name

|packtadesal database windows net | | Browse
Vaidate
Reviw Authentication: | SQL Server Authertication ~|  Comnect
Resus Logn [saadnin I

Password = g ]

Path

/SS1SDB/AzureSS51S/CopyFiles ‘ [ Browse. i

< Previous Next > epl Cancel

The integration muntime (IR] i the compute infrastructure to provide the following data integration capabilities across 2}

I_g; Microsoft SQL Server Management Studio

File Edit View Tools Window Help

- ‘ﬁ' '(:I H“‘J%NEWQHEW J%
| l ‘ Execute
Object Explorer > 3 x
Connect~ ¥ ¥ [V

[#] Databases
Security

Integration Services Catalogs
® Lﬁm—

Active Operations

Create Folder...

Customized Logging Level

Status ™1 Database Upgrade
Execute...
& Running F
@ iy Refresh
@ running Properties

Object Explorer

Connect~ ¥ ¥ (VIES

= ij packadesql.database.windows.net (SQL Server 12.0.2000.8 - sqladmin)
= Databases
+ Security
= Integration Services Catalogs

= [} ssispB
= AzureSSIS
F Proie
N Deploy Project...
£ Enviro Py o)
Execute...
Reports »
Refresh
|& Integration Services Deployment Wizard - o ped
‘:‘ Select Deployment Target
i
Iniroduction @ Heb
Select Souce

(O SSIS in SQL Server
This wil store your SSIS project in SSISDB hosted by SGL Server, so your SSIS packages can also un

Select Destination EHEES ot
Review
Resuks @ SSIS in Azure Data Factory
This wil store your SIS project in SSISDB hosted by Azure SQL Database server/Managed instance.
50 your SSIS packages can run on SSIS Integration Rurtime (IR} in Azure Data Factory (ADF).
I you have not created an 5515 IR before, you can create one to lift & shift your ETL workdoad. You
can then deploy existing S5IS projects into SSISDB hosted by your Azure SQL Database
server/Managed Instance and run the deployed SSIS packages on your 315 IR.
Create SSIS
Doy
|4 Integration Services Deployment Wizard = o
' Review
N
Introduction
Select Source Review your selections.
Select Deployment Target
Select Destination Summary:
Validate

=] \_[] packtadesql.database.windows.net (SQL Server 12.0.200

- Use the following perfor this from

Command line: /Silent /Model Type:Project /SourcePath:"C:\ADECookbook \Chapter04\Az

- Source

Path: C:\ADECookbook \Chapter(4\Azure-SSIS\CopyFiles ispac
- Destination

Server name: packadesql database windows net

Path: /SSISDB/AzureSSIS/CopyFies

< Previous: Next > Deploy Cancel



General  Settings  SSIS parameters  Connection managers  Property overrides  User properties
Azure-SSIS IR * [ Azuressisik v]o
Windows authentication ] ©

(See more info here)

32-bit runtime

do

Package location * [ ssisoe v|o
Folder * [(Auressis v]o [ Refresh |©
Project * [ CopyFiles v]®
Package * | CopyFiles.dtsx v |®
Environment | Select... ~ |®
Logging level | Basic ~ |®
] customized @
Ivumml
(@D Execute CopyFiles .. X
Activities v o« Validate £ Add trigger
Execute CopyfFiles 5515
> Move & transform e o
> Azure Data Explorer W 0D &
> Azure Funetion
> Batch Service
> Databricks
> Data Lake Analytics
> General
> HDlInsight
> Iteration & conditionals
> Machine Learming -
> Power Query General  Settings  SSIS parameters  Connection managers  Property overrides  User properties
Name Type Sensitive | Value hzure Key Vault
S [l o

Parameters

Pipeline run ID:

Variables

Execute SSIS package

(]

Execute CopyFiles SSIS

Package

Settings  Output

19¢1-4a23-8400

1@

Name

Type

O @

Run start Duration  Status

View debug run consumption

Integration runtime

Execute CopyFiles SSIS Package

Execute SSIS...

2021-12-25T03:28:38.238  00:00:24

@ Succeeded  AzureSSISIR (East US)

<« ,



Chapter 5: Configuring and Securing Azure SQL Database

PS C:\Users\navenkat> New-AzResourceGro packtadesql

ResourceGroupName : packtadesql
Location eastus
ProvisioningSta Succeeded
Tags

Resource1d /subscriptions /| o ccGroups/packtadesql

C:\Users\navenkat>

C:\Users\navenkat> 35 SWC ConvertTo-SecureString

C:\Users\navenkat> 1ladmir t New-Object System.Management.Automation.PSCredential(

C:\Users\navenkat>

C:\Users\navenkat> New-AzSqlServer azadesqlserver i 3 $ ti packtadesql

ResourceGroupName : packtadesql
[ServerName : azadesqlserver
Location : eastus
[SqlAdministratorLogin : sqladmin
[SqlAdministratorPassword

i 12.e

[FullyQualifiedDomainName : azadesqlserver.database.windows.net

ResourceId : /subscriptions/! / resourceGroups/packtadesql/providers/Microsoft.sql/servers/azadesqlserver
MinimalTlsVersion H

PublicNetworkAccess : Enabled

RestrictOutboundNetworkAccess : Disabled

Administrators

PrimaryUserAssignedIdentityId

ps C:\Users\navenkat> New-AzSqlDatabase -DatabaseName azadesqldb -Editi eriame azadesqlserver ince packtadesql

WARNING: Upcoming breaking changes in the cmdlet 'New-AzSqlDatab.

- The output type ‘Microsoft.Azure.Commands.Sql.Database.Model.AzureSqlDatabaseModel’ is changing

- The following properties in the output type are being deprecated : 'BackupStorageRedundancy'

- The following properties are being added to the output type : 'CurrentBackupStorageRedundancy’ 'RequestedBackupStorageRedundancy'

- The change is expected to take effect from the version : '3.0.0'

jiote : Go to https://aka.ms/azps-changewarnings for steps to suppress this breaking change warning, and other information on breaking changes in Azure Powershell.

ResourceGroupName : packtadesql
azadesqlserver
azadesqldb
eastus
: d9e7d136-77cb-49F6-b577-040b18a8b92e
+ Basic
SQL_Latinl_General CP1_CI_AS

2147483648
: Online

30/12/2021 10:48:40 pm
urrentServiceObjectiveld ©0000000 - 0000 - 0000 - 000 -000R000RR000
ICurrentServiceObjectiveName Basic
RequestedserviceobjectiveName Basic
Requestedserviceobjectiveld
ElasticPoolname
EarliestRestoreDate

/subscriptions /| < - rccGroups/packtadesql/providers/Microsoft.Sql/servers/azadesqlserver/databases/azadesqldb

Disabled
False
5

: Basic

HighAvailabilityReplicaCount
currentBackupStorageRedundancy
RequestedBackupstorageRedundancy
secondaryType

MaintenanceConfigurationId /subscnptions/_pmvmers/mjcrosoﬂ .Maintenance/publicMaintenanceConfigurations/SQL_Default
EnableLedger : False

PS C:\Users\navenkat>
ps C:\Users\navenkat> Sclier (Invoke-RestMethod -Uri https://ipinfo.io/json).ip
PS C:\Users\navenkat> New-AzSglServerFirewallRule -Fi a dd r I di $ ServerName azadesqlserver -Reso Srouph packtadesql

ResourceGrouphame : packtadesqgl
servername azadesqlserver
StartIpAddress 116.89.64.165
[EndIpAddress : 116.89.64.165
FirewallRuleName : home

IPS C:\Users\navenkat> sqlcmd -¢ U sqladmin -F i azadesqldb

(2 rows affected)
PS C:\Users\navenkat>




\Users\navenkat>
\Users\navenkat>
\Users\navenkat> %
\Users\navenkat>
\Users\navenkat> New-AzS

ResourceGroupName
ServerName

SqlAdministratorLogin
SqlAdministratorPassword

Y
FullyqualifiedDomainName
Resourceld
MinimalTlsversion
PublicNetworkAccess
RestrictOutboundNetworkAccess
Administrators

= New-Object System.Management.Automation.PSCredential(

qlserver adesqlserver

packtadesql

azadesqlserver
: eastus

qladmin

12.0
: azadesqlserver
/subscriptions,

Enabled
Disabled

PrimaryUserAssignedIdentityId

KeyId
FederatedClientTd

Ps C:\Users\navenkat>
ps c:\Users\navenkat>

Ps c:\Users\navenkat> New-AzSqlElasticPool

sql

Resourceld
ResourceGroupName
ServerName
ElasticPoolName
Location
creationDate

patabaseDtuMax
DatabaseDtuMin

storageMs
Tags

ZoneRedundant

LicenseType
MaintenanceConfigurationTd

Ps C:\Users\navenkat> New-A:

propertie
propertie

expected

rceGrouphane
erName

entServiceObjectiveld

rviceObjectiveName
ectiveName

RequestedServiceob

ElasticPoolName
EarliestRestoreDate
ra

ReadScale
ZoneRedundant

e
seDelayInHinutes
imumCapacity
[ReadReplicaCount
HighavailabilityReplic

e adepool -Serveriia

/subscriptions
packtadesql
azadesqlserver
adepool
eastus
12/2021 11:33:47 pn
Ready
Standard
standardPool
100
100
20
100
20
100

107374182400
102400

False

/sub:

Data

cmdlet

zSqlDatabase SaseNam
changes i
Hodel' is
in the output type are being deprec rageRedundanc
being added to the output
effect from th

azadesqlserver

azadedbl

eastus

4a53c58d-c7d3-477e-a55e-6
andard

268435456080

onl

30/12/2021 11:38:54 pm
8BEDA0AE -88A8-BABE - B0t
ElasticPool
ElasticPool

66680E000060

adepool

/subscriptions,
Disabled
Fals

8

ElasticPool

Count

resourceGroups/packtadesql/providers/Microsoft.Sql

1 standard

rceGroup:

packtadesql

ervers/azadesqlserver

_ resourceGroups/packtadesql/providers/Microsoft.Sql/servers/azadesqlserver/e

ntenance/publicaintenanceConfigurations/SQL_Default

packtadesql

packtadesql/providers/Microsoft.Sql/

ticPools/adepool

server/databases/

CurrentBackupStorageRedundancy
RequestedBackupStorageRedundancy
SecondaryType
intenanc
EnableLedg

igurationId Microsoft.Maintenance/publ onfigurations/SQL_Default

PS C:\Users\navenkat>




ps C:\Users\navenkat> New-AzSqlDatabase -Dat lame azadedb2 tion Standard -Reqt jService0 ! se e azadesqlserver unceGrouphame packtadesql
WARNING: Upcoming breaking changes in the cmdlet 'New-AzSqlDatabase'

- The output type 'Microsoft.Azure.Commands.Sql.Database.Model.AzuresqlDatabaseModel' is changing

- The following properties in the output type are being deprecated : 'BackupStorageRedundanc

- The following properties are being added to the output type : 'CurrentBackupStorageRedundancy' 'RequestedBackupStorageRedundan

- The change is expected to take effect from the version : '3.0.

Note : Go to https://aka.ms/azps-changewarnings for steps to suppress this breaking change warning, and other information on breaking changes in Azure Powershell.

ResourceGroupName : packtadesql
azadesqlserver
azadedb2
eastus
df4c6b98-ccb9-45e9-beef-64e132cd633b
: Standard
SQL_Latini_General CP1_CI_AS

Online

30/12/2021 11:42:46 pm
ICurrentServiceObjectiveld 00000060 - 0000 - 60000000 - 000000000000
CurrentServiceObjectiveName s3
RequestedServiceObjectiveName  : S3
RequestedServiceoObjectiveld

[ElasticPoolName

[EarliestRestoreDate

Tags

esourceld : /subscriptions/_/resour‘(eﬁr‘oups/pa:ktadesql/providers/'ﬂi:roﬁcft.Sql ervers/azadesqlserver/databases/azadedb2
[CreateMode

Readscale Disabled
[ZoneRedundant : False
capacity 100
Family

[SkuName Standard
LicenseType

AutoPauseDelayInMinutes

HighAvailabilityReplicaCount
lcurrentBackupStorageRedundancy
RequestedBackupStorageRedundancy
[SecondaryType

aintenanceConfigurationId /subs:ripticns_/providers/l’li(rosuft .Maintenance/publicMaintenanceConfigurations/sSQL_Default

EnableLedger : False

ers\navenkat>

X Windows Pow
PS C:\Users\navenkat>
PS C:\Users\navenkat> $db = Get-AzSqlDatabase ) azadedb2 rv E azadesqlserver -Resour Nai packtadesql
WARNING: Upcoming breaking changes in the cmdlet Get- AzSqlDatabase’
- The output type ‘Microsoft.Azure.Commands.Sql.Database.Model.AzureSqlDatabaseModel' is changing
- The following properties in the output type are being deprecated 'BackupStorageRedundancy '
- The following properties are being added to the output type : ‘CurrentBackupStorageRedundancy' 'RequestedBackupStorageRedundancy'
- The change is expected to take effect from the version : '3.0.0'
Note : Go to https://aka.ms/azps-changewarnings for steps to suppress this breaking change warning, and other information on breaking
jchanges in Azure PowerShell.
PS C:\Users\navenkat> | set-AzSqlDatabase C Name adepool
Upcoming breaking changes in the cmdlet 'Set-AzSqlDatabase'
output type ‘Microsoft.Azure.Commands.Sql.Database.Model.AzureSqlDatabaseModel' is changing
following properties in the output type are being deprecated 'BackupStorageRedundancy’
following properties are being added to the output type : ‘CurrentBackupStorageRedundancy' ‘RequestedBackupStorageRedundancy'
change is expected to take effect from the version : '3.0.0'
/aka.ms/azps-changewarnings for steps to suppress this breaking change warning, and other information on breaking
s in Azure PowerShell.

packtadesql
azadesqlserver

azadedb2

eastus
b78b3551-6182-4d72-a516-4f25893¢cf153
Standard

SQL_Latinl_General CP1_CI_AS

268435456000
Online
27/8/2022 2:43:40 pm
ICurrentServiceObjectiveld 00000000 -0000 - 0000 -0000 -000000000000
CurrentServiceObjectiveName ElasticPool
RequestedServiceObjectiveName : ElasticPool
RequestedServiceObjectiveld :
[ElasticPoolName + adepool
[EarliestRestoreDate
[Tags J
ResourceId /subscriptions /NG < sourceGroups/packtadesql/providers/Microsoft.Sql/
servers/azadesqlserver/databases/azaded!
[CreateMode
ReadScale Disabled
ZoneRedundant : False
ICapacity o
[Family ‘
[SkuName ElasticPool

RequestedBackupStorageRedundancy

SecondaryType :

MaintenanceConfigurationId i /subscriptions /providers/Microsoft.Maintenance/publicMaintenanceCo
nfigurations/SQL_Default

[Enableledger : False




-
SQL databases

Home > SQL databases > azadedbl (azadesqglserver/azadedbl) > azadesqlserver » adepool (azadesqglserver/adepool)

S adepool (azadesqlserver/adepool) | Configure

QL elastic pool

O search (Ctrl+/) « save X Cancel A7 Feedback

@ Overview
Pool settings Per database settings
B Activity log 9 9
R Access control (1AM) -+ Add databases ¢ Remove from pool 7 Revert selected
® Tags

*~  Databases to be removed from pool

2 Diagnase and solve problems |P Search to filter databases

Settings Database name Ty Pricing tier
& Quick start Currently, there are no databases selected to be remaved from this pool. To remove databases, select databases then dlick
 Ready to be added to this pool

B Locks | O Search to filter databases.

Monitoring Database name T4 Pricing tier T4 Dataspace

@ Database Resource Utilization  Currently, there are no databases selected to be added to the pool. To add databases, click ‘Add databases’ above

B Alerts ™~ Currently in this pool (2/5)

44 Metrics Selectall == Columns

B Diagnostic settings [ search to filter databases.

@ Logs Database name 14 AvgeDTU(%) T, PeakeDTU(%) T4 Dataspace
Automation 0 B aradeds 0 ¢ 20 M
i Tasks (preview) (] B azadedn2 0 0 2006 MB

Home > All resources >

Create a resource
° All resources « g azadesqlserver »
Home Default Directory (harmindersethilive.onmicrosoft. SQL server
Dashboard + Create 8% Manage view ~ - I}J FireI X | «
Al services ;
Sett
[Fitter for any field- eHings
FAVORITES Name T a4 Azure Active Directory
By ADFPacktADE2 *+= Security
B azadesqldb (azadesqlserver/azadesqldb) *** | @ Firewalls and virtual networks

App Servi




\Users\navenkat> $db = Get-AzSqlDatabase -DatabaseName azadedb2 -Serve azadesqlserver
RNING: Upcoming breaking changes in the cmdlet 'Get-AzSqlDatabase’
The output type 'Microsoft.Azure.Commands.Sql.Datab: del. q changing
ng properties in the output type are being deprecated : ancy”
following properties are being added to the output type : ‘CurrentBackupStorageRedundancy’
The change is expected to take effect
ote : Go to https://aka.ms/azps-changewarning: his breaking change warning, and other information on breaking changes in Azure PowerS
PS C:\Users\navenkat> $db | Set-AzSqlDatabase Standard t T j eName S3
RNING: Upcoming breaking changes in the cmdl 1Database’
The output type 'Microsoft.Azure.Commands.Sql.Database.Model.AzureSqlDatabaseModel’ is changing
The following properties in the output type are being deprecated : ‘Backup: dundancy"
The following properties are being added to the output type : 'CurrentBackupStorageRedundancy’ 'RequestedBackups
The change is expected to take effect from the version 0.0

1e packtadesql

RequestedBackupStorageRedundancy

Note : Go to https: azps-changewarnings for steps to suppress this breaking change warning, and othe:

in Azure PowerShell.

ResourceGroupName : packtadesql
azadesqlserver
azadedb2
eastus
dfac6b9@-ccb9-45e9-beef-64e132c¢d633b
Standard
SQL_Latin1_General CP1_CI_AS

MaxSizeBytes i 268435456000
atus. : Online
reationDate : 30/12/2021 11:42:46 pm
urrentServiceObjectiveld 06000860 - 0000 - 6000 - 0660 - 0BOOGOBEBEO
urrentServiceObjectiveName s3
RequestedServiceobjectiveNane s3
equestedServiceObjectiveld :
lasticPoolName
arliestRestoreDate 30/12/2021 11:44:21 pm

/subscriptions, [ < <. cGroups /packtadesql/providers/Microsoft. Sql/servers/azadesqlserver/databases/azadedb2

Disabled
False
100

Standard

ighAvailabilityReplicaCount
urrentBackupStorageRedundancy

RequestedBackupStorageRedundancy
econdaryType

intenanceConfigurationd /")ubs(r‘ip!iolvs_’pr‘uvider‘>{Niu‘ogaf(AMa)n[eﬂun(e/publiLMain(enan Configurations/SQL_Default
nableLedger : False

Home > Create a resource > Marketplace >

Create virtual network -

Basics IPAddresses  Security Tags  Review + create
Home > Create a resource >

Marketplace -

Azure Virtual Network (VNet) is the fundamental building block for your private network in Azure. VNet enables many types

- of Azure resources, such as Azure Virtual Machines (VM), to securely communicate with each other, the internet, and on-
Seisagad premises networks. VNet is similar to a traditional network that you'd operate in your own data center, but brings with it
corvice Providers additional benefits of Azure's infrastructure such as scale, availability, and isolation. Learn more about virtual network

Management Showing results for 'Virtual Project details
) Subscription * @ [ visual Studio Ultimate with MSDN v
Private Marketplace Showing 1 to 20 of 335 results.
Resource group * O packtadesg| ~
My Marketplace group ‘ [ |
Favorites .
Virtual network Instance details
Recently created
Microsoft Name * packtadesglvnet v ‘
Categories Azure Service
Create a logically isolated section in Region * ‘ East US ) ‘
Al + Machine Learning Microsoft Azure and securely
connect it outward
Analytics
Blockchain
P < Next : IP Addresses > Download a template for automation
L AR (1, azadesqlserver | Private endpoint connections
o A r ow oA Mo Bom & 5

SQL server

Haome > All resources > azedesalserver

« | = Private endpoint () Refresh

-] azadesqlserver | Firewalls and virtual networks -

S serees

Security Private Endpaint Cannection

= s x| % Dicard - 4k ciert P W <

x ¢l Privte encpoint connections | private endpoint connections allow connections from within a Virtual Network to
st Connections using these private endpaints specified below provide access to al
2 Acine Adive Dty D sublic nesvork acces

search 2 selected ~

Securily ol e conecetty o th serevis ezl sl To s
T e 1 3 il s Connection name State Private en

packtadesql > azadesql

rer

Home Al resources » saadessfsemer Create a private endpoint

Create a private endpoint
v Basics @ Resource
O Basics

Private Link offers options to create private endpoints for different Azure resources, like your private link service, a SQL server,
y connect to a service o resource. Your private endpoint must be in the same region as your or an Azure storage account. Select
ent region from the private link resource that you are connecting to. Learn more

Use private endpaints to privatel
virtual network, but can be in a di

which resource you would like to cannect to using this private endpoint. Learn more

Connection method @ ®) Connect to an Azure resource in my directory.
Project details i
(O Connect to an Azure resource by resource ID or alias.
Subscription * O Visual Studio Ufimate with MSON v
Resource group * @ packtadesal o Subscription * C Visual Studio Ultimate w i ‘
Creste new
Resource type * @ [ Microsoftsqlsservers v
Instance details
Resource * (2 [ azadesgiserver v
Name * e

Region*

o Target sub-resource * @ [satserver <]




Homs > pktsdesal » szadesalsener >

Create a private endpoint
Ve Vheoue @ Confguration (1) sar Connect to Server X
Networking

o dapoy e prate exdooit sakcta vriual etk bt Lasm ore

==

Cannot connect to azadesqlserver.database.windows.net.
Additional information:

Vil newark® @

Sunet+ O L’“"“"*“"”“"""“‘W"‘ VI‘ * Reason: An instance-specific error occurred while establishing a connection to SQL Server. Connection
o sl et s c was denled smce Deny Public Network Access is set to Yes
-network-acce
Private DIVS integration ss) To connect to this server, use the Prlvahe Endpoint from Inside your vlnual network

sl e S p—pﬁvate-llnk—for—azuresql-dalabase). (Microsoft SQL Server, Error: 47073)

et with prvte ONS zone

Contguration rame Subscription

[ | s

Resource group Private 085 2one

@) Help ~ 13 Copy message 2 Show details

I [ T

Home > packtadesql > Create a resource >

Create a virtual machine

Basics  Disks dv d Review + create

Tags

Define network connectivity for your virtual machine by configuring network interface card (NIC) settings. You can control
ports, inbound and outbound connectivity with security group rules, or place behind an existing load balancing solution.
Learn more &

Network interface

When creating a virtual machine, a network interface will be created for you.

Virtual network * © [ M
Inbound port rules Create new
Select which virtual machine network parts are accesslale fram the public internet. You can speclfy more limitad or granclar
natwork access on the Networking tab. Subnet* © [ default (10.00.0/24) v
Public inbound ports * @ O Nene Manage subnet configuration
(8) Allow selected ports.
S e port Public P © [ (new satvm-ip V]
Seactinbiound pans [ e e " Create new
NIC network security group © QO None
1P addresses to i i o :
ecemiied ottty e o Aberea omtols o Nemrhi @ Basic
e oy AT e i
O Advanced
5] azadesqlserver | Transparent data encryption - x
SQL server
« Save X Discard &7 Feedback

Security

Transparent data your databases, backups, and logs at rest without any changes to your application. To enable

© Transparent data encryption  en<ryPtion, go to each database. Learn more

Transparent data encryption ©

(®) Select a key
O enter a key idemifier

Home > All resources > azadesqlserver > Key selection method

Select a key

Key* Select a key

Subscription * | visuat Studio Unimate with MSDN

Change key

Key store type O Make this key the default TDE protector (B

() Managed HsM
Key vault * [

A Cutting off sccess Lo the key may resultin dats loss on this server. Learn sbout best practices here. Leam more ¢

Create new key vault
Key v

Create new key @ 5QL uses Get, Wrap Key, Unwrap Key permissions to access the selected key vault for TDE These key vault permissions must be

assigned to the managed identity used for TOE lpnmaly user-assigned identity or the system-assigned identity). If needed, we will try

Version @ v grenting these permissions on your behalf

Create new version

Home > All resources > azadesqlsenver » Selectakey >

Create a key vault

Basics  Accesspoliy  Newworking  Togs  Review + create
Key ge keys 5 pe
ity E the storage ofy greaty
e ke Key
; M Feders 1402 Level 2
i on ey vt priey v
Home > All resources > azadesqlserver > Select a key > i for cmplioot "
Create a key Pojectcesis
yourressurces.
Opticns [ Generate v] .
Suoscrpion+ [ i i i =
Name * © I [[azacesaiserve] M| | Resource group * [packtacesal ~
G
Key type © [OL
Ot stance detats
Key vault name * @ [rzsdekeyveu] | -]
RSA key size (@) 2048 J
O zom2 Region * | gsstus v
O 405 Pricing tler * [[standars ~
Set activation date © O vy opri
| o This
Set expiration date © O ) £ - ;
witin the ey vauit.
Enabled
o wndorces ” pos —— o
<an Vihen gy by mers o
Tags 0 tags by Microsoft.
Set ke rotation policy (Preview)  Not configured <predous [ Newt: Accesspol




Home > All resources > azadesglserver >

Select a key

I Visual Studio Ultimate with MSDN

Subscription * v
Key store type @ (®) Key vault
(O Managed HsM
Key vault * [ azadekeyvautt v|
Create new key vault
Key [ v |
| reate new key |
Version (O ~
Create new version
5] azadesqlserver | Transparent data encryption
sz
Errr— X out 5
B Ounien L, -
W activity log ‘encryption, go to each database Learn more &
£ ° ) Somice mansged key
* us @ Cusanemnageatey

£ Giagnose and scve reblers || oy section mathod

& quickstan

@ selecakey
oL —

‘nzadesqiserver/605 SAb 3 Tcad 414 bASOREIETASCS A

Settings. Key *
st
ali Azure Active Directory
& s P —
& g
B o quota
111 progerties
oo a —
B tacks

1S,
© Compute + slorage
F Connrction srings

11 Properses

O tocks Auto-pause delay

G5 veores

¥ pnes
s w5 pausirg con be disabicd.

[ —

® Replicas o i i
@) Sync o otrer dataoases [o v] [| v]le V]
Integrations Tata max si7e (GB] 7

O

@ Stroam analytics {preview)
& acd Az Search

Security

B Auditing

ttorme 5 Create a resource >
Marketplace
ot St

v Fronices

Management

5 Autorvatin feco

Pre Mrietpizce

Wy Marketplace
Feroies
[r—

Categories

A0+ Wischine Learaing
iyt
Scschin

Compate

Showing resuits for Automatio.

Shoaing 1t 70 of 47 et

P -~
AR —

Select a key

@ The key ‘azadesclserver has been successfully created.

Subscription * [ Visual Studio Uttimate with MSON v

Keystoreype O (®) Keyvautt
() Managed HSM

Key vault * |
Create new key vault

Key [‘aragesqiserver ~]
Create new key

Version | 6056bab3aTcatdbands086967acscess v

Create newversian

¥= azadekeyvault | Access policies

Koy vautt
B sewch icnen « swe X Dicara () Refresh
@ Overview

Enable Aceess ta:
& Actitylog

[[] Aaure Wirtual Machines for deployment @

S, Access control (AM)

Hrerastoek,

® g

£ Diagnose and solve problems

[ Azure Resource Manager for template deployment O

] mure Disk Encrypion for volume encryptian 0

Permission model (®) vauk access policy

# Events
(O Aaure role-based access control
Settings
T rop + Ad Access Palicy
@ secrers Current Access Pelicies
Ve Certficates Name Email Key Permissions | Secret Permission  Certifica
APPLICATION
[ ] 3 selected Cselected v | | 0selec

O security
1l Properties USER

iserver/ | | Compute + storage

A Fesnack

P Disguse and st seobiers
& audkstart

B Query editor (preen)
Pawer latform

A Power B

© Pover pps

B povar automate

' Comecton srieas

1 propertes
8 Lodks

Data management

® wop s

8 syrc 10 other databases.
ntegrations

2 Stream analges fpreviow)

- Service and compute tier

snd o Hternately, e OTU wedel

|sﬂ.mw [ v] I

hlw. T

T T Ty —T—r—
“ores wsa.

Compute Hardware

Herdurars Configuratizn Gens.

5 1 40 uCores, up Lo 120 GB

charge coiguration

asvcors

Auto-pause delay.

pro—

Create an Automation Account

Basics  Advanced

Create an Automation Account to hold the

Networking

Tags

-
9 bl suto-pause

Secury

s . I

Review + Create

&c ion used for a and

management tasks around Azure and non-Azure resources. You could execute cloud jobs in a serverless environment or
use hybrid jobs on your compute via Azure Virtual machines or Arc-enabled servers. Learn more

Subscription * ©

Resource group * ©

Instance Details

Automation account name * ©

Region * ©

Review + Create

[ Visual studio Uttimate with MSDN V]

[ packtadesql v I

Create new

[ azadeautomation \/|

| Eastus v
Previous




Home > Micosoft AutomationAccount > azadeautomation (o] Browse Gallery
Eg azadeautomation | Modules =

Autorvaton Account ( | | [ sort Popularity ~
<+ addamadule (T} Update Az Mosules
SqiServer
Shared Reso [ soohmoduen. | Module type : Al sta module allows SQL Server developers, administrators and business intelligence ionals t and server
istration, as well as both multidimensi tabular cube processing,
S Name Ty Status T Type
Tags: SQL SqlServer SQLPS Gatabases SqlAgent Jobs SSAS isServices Tabular Cubes SSIS Event
AuditpolicyDse © ailable Defautt DataClassification PSModule
o New Credential x
L]
Name *
H Add a module ‘ sqlcredentials ¢]
Description
0 mporing s ey e several minies
Upload a modle il * @ Q) Brouse for e
(@) Browse from gallery
User name *
Pawershell masle e () Salserver [ sqladmin ‘/l
Change
.
Name SaqlServe Home » Microsoft AutomationAccount > azadeautomation > packtadesql » n Password

Runtime version *

Automatian Account

‘ © azadeautomation | Credentials #
i

Confirm password *

1 7]

[0 crectent <]« [ addacredentia] O Retresh

Shared Resources.

Name

o ] o et o Creat

X Create a runbook

1
Name * @ | [ sabwakeupscript | ~|
T
Home > Microsoft. AutomationAccount > azadeautomation > packtades
Runbook type * @ | [ Powershell ~]
a2 azadeautomation | Runbooks =
Automation Account Runtime version * © I 7.1 (preview) I ~ ‘

lp R x| « + Create a runbook | V] Imp Description |

Process Automation

[ £ bearch runbooks...

& Runbooks

@ During runbock execution, PowerShell modules targeting 7.1 runtime version will be used. Please make sure the required
PowerShell modules are present in 7.1 runtime version.

Name B

Account Settings AzureAutomationTutorialW... €

& Run as accounts AzureAutomationTutorialW... € [ create |

New Schedule *
Name *
Description
v
stans * O
Time zane Home > Microsoft. ¥ ion > > ion > i >
japore - Singapare Standsrd Time :
> Edit PowerShell Runbook* X
Recurrence = sqlwakeupscript
one
SMI@ Publishl X Revert to published [ Testpane &7 Feedback
e B
|"'w“ > & RUNBOOKS 1 $sqlCredential = Get-AutomationPSCredential [-Name -sqlcredentials: I
Day hd 2 # Query to execute
> B ASSETS 3 fQuery = "select getdate()”
Set expiration 4
9 5 # Execute query
= m 6 "----- Running L Command "
Bapires 7 | invoke-sqlcnd [ServerInstance - Gatabase . wind " -Database " "J-credential ssqicredential -Query "sQuery”
Never 8 | "n-ee-e Enp SurCommamat
Home > sq pscript {azadeaut ript) >

Home > Microsoft AutomationAccount > azadeautomation » packta

@® Schedule Runbook #

sglwakeupseript

> Schacle Runbook >

@ sqlwakeupscript (azadeautomation/s Hams ek upsri (aadsaomationsafwabaupe

b (©) Schedules Schedule N
ek Link a schedule to your runbook
2 schd x| « —+ Add a schedule | {0 Re ~+ Add o schedule
Parameters and run settings
Resources nams N run ) . >
Name ~ Madify run settings (Default: Azure)
kT senedis 1512072, 1256 PR

@ Schedules
Mo schedules found,




Home > squwakeupser pt tszedesstomstin/szwskeupseript

1 d Idb) =

. . |
() salwakeupscript (azad omation/sqlwakeupscript) | Schedules = o] azadesqldb (a qlserver/a !
S database
o Al 0 Relen O Search (Ctrl+/) @ [ copy D Restore T Expont @ Setsemverfirewall [ Delete /* Cennectwith.. v &7
& e Hame et B Ovenview A Essentials
st wokrpshohic - B Actvitylog Resource group (Mave) Server name.
® s packiadesal azadesglserver.database windows.net
[ ———. * g Connection strings
B Disgrose snd sove problems Show database connection strings
Resources Lacation Pricing tier
Kl ok & Quick start East US General Purpose: Serverfess, Gens, 1 vCore:
© sl B Query editor (preview) Subscription (Move) Auo-pause delay
=/ e Visual Studio Ultimate with MSDN 1 hour
Home > sqlwakeupscript (azadeautomation/sqlwakeupscript)
sqlwakeupscript 1/8/2022, 11:04 PM
Job
R ] Refresh
Home > Il O
. . . A Essential
> sqlwakeupscript (azadeautomation/sqlwakeupscript) ssentials
-
funbook Id 22cba23f-0416-45d4-ad83-daf954c56932
« P View 2 el © tinktoscheduie o 7 o
& Overview A Essentials Ran : Azure
E Activity log Resource gro.. : packtadesql Ran User
@ Tgs Account azadeautomation
Location | Eastus ;
/2 Diagnose and solve problems Input  Output Errors Warnings All Logs Exception
Subscription  : Visual Studio Ultimate with MSDN _
Resources
Name
& Jobs Tags (Edity Click here to add tags
@® schedules No parameters were supplied for this job.
Home » Create a resource >
Create SQL Database
Microsoft
Basics Networking  Security ~ Additional settings ~ Tags ~ Review + create

o) azadesqldb (azadesqlserver/azadesqldb) =

SQL database

P Bearch (Ctrl+/) @

[ copy 'O Restore T Export @ Setserver

A Essentials

& Overview
H Activity log Resource group (Move)
packtadesq
.
/? Diagnose and solve prablems Online
. Location
& Quick start East US

E

Subscription (Move)
Visual Studio Ultimate with MSDN

Query editor (preview)

Server details

Enter required settings for this server, including providing a name and locatin. This server will be created in the same
subseription and resaurce greup as your database.

Server name *

.database.windows.net

Location * [(ws)east us M

Authentication
Select your preferred authentication methods for accessing this server. Create a server admin lagin and password to

access your server with SQL authentication, select only Azure AD authentication Learn more i using an existing Azure AD
user, group, or application as Azure AD admin Learn more o , or select both SL and Azure AD authentication

(8) Use SQL authentication
(O Use only Azure Active Directory (Azure AD) authentication

Authentication methad

(O use both SQL and Azure AD authentication

Server admin login * [ sqtagmin ~]

Password * ~]

Confirm password * V]

[(azadesqiserver k

Create a SQL database with your preferred configurations. Complete the Basics tab then go to Review + Create to
provision with smart defaults, or visit each tab to customize. Learn more o
Project details

Select the SubSCl'iptlﬂn to manage deployed resources and costs. Use resource groups like folders to arganixe and
manage all your resources.

Subscription * © ‘ Visual Studio Uktimate with MSDN v
Resource group * @ ‘ packtadesql I v
Create new

Database details

Enter required settings for this database, including picking a logical server and configuring the compute and storage
resources

Database name *

| v]

azadesqlserver (East US) v ]

[[sample

Server * ©

Home > Create a resource >

Create SQL Database

Microsoft

Basics  Networking  Security  Additional settings Tags  Review + create

Create a SQL database with your preferred configurations. Complete the Basics tab then go to Review + Create to
provision with smart defaults, or visit each tab to customize. Leam more
Project details

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

Subscription * @ [ Visual studio Utimate with MSDN v
L Resource group * @ [ packtadesql ~]
Create new

Database details

Enter required settings for this database, including picking a logical server and configuring the compute and storage
resources

Database name * [ sample M
Server* () [ azadesqiserver (£ast US) V]
Create new

O ves ® No

Want to use SQL elastic pool? * @

Compute + storage * @ General Purpase

Gens, 2 vCores, 32 GB storage, zone redundant disabled

Coniigure database

Backup storage redundancy



Configure -
G7 Feedback

Sen

e and compute

r

Select from the available tiers based on the needs of your workload. The vCore model provides a wide range of configuration controls
and offers Hyperscale and Serverless ta automatically scale your database based on your workload needs. Altemately, the DTU model
rovides set price/performance packages to choose from for easy configuration. Leam more

Service tier Hyperscale (On-demand scalable storage) ~

Compare service tiers [T

Hyperscale tier
In the Hyperscale tier. storage costs are calculated based an actual allocation. Allocated space increases automatically as needed, up

10 100 T8,

A\ The capability to change from Hyperscale to another service tier is nat supported. Click here to leam more about this offering and its
feature support.

1 understand that scaling from Hyperscale to another service tier is not passible.

Compute Hardware
Select the hardware configuration based on yaur workload requirements. Availability of compute optimized, memory optimized, and

confidential computing hardviare depends on the region, service tier, and compute tier.

Hardware Configuration Gens
up to 80 vCores, up ta 408 GB memory
Change configuration

vCores How da vCares compare with DTUS? &

o [2 ]

High-Availability Secandary Replicas

Increasing the number of High Availability replicss improves avsilability SLA. & High Availability replicas can be used for simple read scale scenarios. Consider
Named repliess for more complex fead scale scenarios. Leam more £

0 Replicas

Home > Create a resource >

Create SQL Database

Micrasoft

Networking  Security  Additional settings  Tags  Review + create

Product details

SOL database Estimated cost per month

by Microsoft Compute cost 271,60 USD + Storage cost 0.10 USD / GB
Terms of use | Privacy palicy View pricing details

Terms

By clicking “Create", | (2) agree to the legal terms and privacy statement(s) associated with the Marketplace offering(s)
Gfering(s), with the same billing frequency as my Azure and (¢) agree my contac
transactional activities. Micrasoft does not provide rights for third-party offerings. For additional detalls see Azure Mark

Basics
Subscription Visual Studio Ultimate with MSDN
Resource group. packtadesql
Region eastus
Database name sample
Server azadesqserver

| Compute + storage Hyperscale: Gens, 2 vCores
Backup storage redundancy Geo redundant backup sworage
Networking
Allow Azure services and resourcesta  No

access this server

Private endpoint 1 existing

umisad a tmplts o utamston



Chapter 6: Implementing High Availability and Monitoring in
Azure SQL Database

- azadesqldb -Serveriame azadesqlserver Groupiame packtadesql

i
output type ° oft.Azure. Comm b 2 2 e changing

e following prope edundancy
The following properti p e @ ‘Cur ack X ndancy’ ‘RequestedBackupStorageRedundanc
The change is expected to take effect from the version : '3.0.0'
Note : Go to https://aka.ms/azps-chang ngs for steps to suppress this breaking change warning, and other information on breaking changes in Azure Powershell.
PS C:\Users\navenkat> § ar | New-AzSqlDatabaseSecondary er urce ame packtadesql -Partner azadesqlsecondary onne
: Upcoming breaking changes in the cmdlet AzsqlDatabasesecondary® :
output type 'Microsoft.Azure.Commands.Sql.Replication.Model * is changing
perties in the output type are being deprecated :
The following "ties are being added to the output type : 'CurrentBackupStorageRedundancy’ 'RequestedBackupStorageRedundancy'
The change is expected to take effect from the version : '3.0.0'

zps-changewarnings for steps to suppress this breaking change warning, and other information on breaking changes in Azure P

: ©6767132-c80a-4c3d-B1d4-6ccBa396a8cs
packtadesql
azadesqlserver
azadesqldb
Primary
East US
packtadesql

adesqlsecond

: azadesqldb

ond.
PartnerLocation it US
IAllowconnections : AlL
Replicationstate CATCH_UP
percentcomplete 108
StartTime 16/1/2022 11:

Home > packtadesql > azadesqldb (azadesqlserver/azadesqldb) > azadesqldb (azadesqlserver/azadesqldb)

|® azadesqldb |(azadesqlserver/azadesqldb) | Replicas -

SQL database
L Search (Ctrl+/) « + Create replica O Refresh ,@j Feedback
©c “  Geo replicas for your database are listed below. Geo replicas reside on a different logical server
OMPUTE +:starage from the primary and protect against regional failures or prolonged data center outage.
& Connection strings Learn more &
m .
il Properties Name Ty Server Ty Region T Failover policy Ty  Pricing tier ™y Replica state Ty

& Locks ' Primary

Data management azadesqldb azadesqlserver East US None Basic Online
| ® Replicas V Geo replicas

‘ @) Sync to other datal desqldb desqlsecondary ~ West US Basic Readable

Home > packtadesql > >

) azadesqldb (azadesqlserver/azadesqldb) | Replicas

SQL database

[2 search (ctri+) « + Createreplica () Refresh &7 Feedback
# Connection strings Geo replicas for your database are listed below. Geo replicas reside on a different logical server
T — from the primary and protect against regional

Learn more ¢
8 Locks Naine : & ‘ goe o

me Ty Server Ty Region 1y | Failover policy Ty, Pricing tier .

Data management /' Primary
® Replicas azadesqldb azadesqlsecondary  West US None Basic
@) Sync to other databases V' Geo replicas
Integrations i azadesqldb azadesqlserver East US Basic

> Get-AzsqlbatabaseReplicationLink 3 t . n t i esqlsecondary azadesqlserver
adesql

cationLinkhodel® 1s changing
€ Storagel dancy
added to th g8 undancy' 'Requ

Vo

i C6767132-c80a-4c3d-81d4-6ccBalg6ascs
ql

er
: azadesqldb
Secondary
East US
packtadesql
: azadesqlsecondary
: azadesqldh
Primary
West US
: All
: CATCH_UP
: 100
: 16/1/2022 11:43:12 am




patabase -Databas: = Server! e erver R packtadesql
cmdlet 'Get-AzSqlDatabase’

ut type are being deprecated
dded to the output Y * *Requested| undancy*

g ing, and other infor n on breaking cl
enkat> $primarydb sve-AzSqlbatabaseSecondary Resource packtadesql -PartnerServerilame azadesqlsecondar:
ming breaking the cmdlet 'R
type ‘Microsoft.A
ropertie

c6767132-c80a-4c3d-81dd-6
urceGroupName : packtadesgl
rveriame 2
DatabaseName

PartnerResourceGrouphame
PartnerServerName
PartnerDatabaseName

Partnerfole

PartnerLocation

A1 1owConnections

ReplicationState i CATCH_UP
PercentComplete : 108
StartTime 1 16/1/26:

1\ \navenkat> New-AzSqlDatabaseFailoverGr azadesqlserver
ql -Partners ) zad

FailoverGroupName
Location
ourceGroupName
erverName : azadesglserver
PartnerLocation : West US
eGroupName : packtadesql
ame

CATCH_UP
Automatic

\navenkat>

Home > SQL databases > azadesqidb (azadesqlserver/azadesqldb) > azadesqlserver

B azadesqlserver | Failover groups
SOL server
earch (Ctrl+/) « + addgroup (O Refresh

O o

lover group are a QL server feature designed to automatically manage replication,

Data management eonnectivity and fallover af a set of databases.

& Backups Name |Primaryserver  Secondaryserver | Read/Write failover policy  Grace Period (minutes) | Database count

W eleted databases. adefg |azadesqiserver  aradesglsecondary | Automatic &0 E]

® Failaver groups

54 Import/Export history
e azadesqlserver -f Gr teso oL ¢ packtadesql,

packtadesgl
azadesglserver
: W us
PartnerResourceGroupName : packtadesql
Partnerserverhame : azadesqlsecondary
ReplicationRole : Primary
ReplicationState : CATCH_UP
ReadwriteFailoverPolicy Automatic
sGracePeriodHoul 1

atabaseNames : {azadesqldb, azadesqldb2}

Home > SQL databases > fesqldb > >

adefg

azadesqlserver

&l save X Discard WL Add databases  Editconfiguration W Remove databases 27 Fallover 4k Forced Failover [ Dalete

Configuration details ~ Databases within group  Databases selected 1o be added (0)  Databases selected for removal (0)

Server Role Read/Write failover policy Grace period
@  anadesqlserver East US) Primary Automatic 1 hours

&  azadesqlsecondary (West US) Secondary



Home > QL s > Jidb (azadesqlserve idb) > azadesql "
adefg
azadesqlserver

5] save X Discard B Add databases Edit configuration W Remove databases & Failover 4\ Forced Failover [ii] Delete

Configuration details  Databases within group Databases selected to be added (0) Databases selected for removal (0)

Server Role Read/Write failover policy Grace period
o azadesqlsecondary (West US) Primary Automatic 1 hours
o azadesqlserver (East US) Secondary

desqlsecondary

oupName

iriteFailoverPolicy
FailoverWithDatalos cePeriodHours
DatabaseNames : {azadesqldb, azadesqldb2}

navenkat>

Home » sample (azadesqlserver/sample

@ sample (azadesqlserver/sample) | Replicas

5L database

Search (Ciri+/] « ") Refresh A7 Feecdback
Ovenvew =

Geo and named replicas for your database are listed below. Named replicas reside in the same region as
Activity log scenanos. Geo replicas reside on a different logcal server from the primary and protect against regional
s

Name T, Server Ty Region T, HA replica count T}

Diagnase and solve problems
No replicas found

Quick start

S enae

Query editor (preview]
Pawer Platfarm

d Power Bl

& Power Apps

P Power Automate
Settings

© Compute + storage
# Connection strings
M Properties

& Locks

Data management



Home > ) > sample ple) >

Create SQL Database - Replica

Micrasoft
Primary database details
Additional settings will be defaulted where possible based on the the primary database.
Primary database sample
Region eastus
Replica configuration

Choose a replica type. Geo and named replicas both offer independent compute + storage and security configuration
from the primary, as well as an accessible endpoint. Learn more (=3

Replica type * (O Geo replica - Resides on a different logical server from the primary,
protects against prolonged region outages.

(®) Named replica - Resides in the same region as the primary, enables
offloading of read-only workloads.

Database details

Enter required settings for this database, including picking a logical server and configuring the compute and storage

resources
1
Database name * [ sampe. i | J
1
Server* @ ‘ azadlesqserver (East US) h ‘
Create new
Region EastUS
Want to use SQL elastic pool? & Yes (®) No
Compute + storage* @ Hyperscale
Gens, 2 vCores
Configure database

Home > sample

sample) > er

0 azadesqlserver | Firewalls and virtual networks

SQL server

Azure Active Directory

save| X Discard |+ Add client 1P

Object Explorer -1 x
Connect~ ¥ ¥ [V
(] Deny public network access = |3 azadesqlserver database mindows.net (SQL Sery
= Databases

Minimum TLS Version © # 17 System Databases

Secxity 10 B : ) + il sample
i i B2 ple NamedR
© Firewalls and virtual networks | Connection Policy © T 1 Security
De Proxy  Redirect [ 1 Integration Services New Query |

Script Database as »
Allow Azure services and resources to access this server © Generate Scripts...

Yes (D Tasks »

Open in Management Portal..

lient IP add 11689.64.1
Sl soe G50 Azure Data Studio »
Rule name Start IP End IP Reports 3
Rename
[ 1 I ] [ ] Delete
Refresh
|[CIienllPAddress_2022»1-v., | [11689.64.165 | [11689.64.165 RS =
Properties

File Edit View Query Project Tools Window Help
@~ ‘1‘;3- -2 B Newauery @ /R & M
“F | sample NamedReplica v ES

- | b Execute

SQLQuery2.sql - az...ca (sgladmin (111))* & X I

Object Explorer )] )
Select db_name() as database_name

Connect~ ¥ *¥ ¢ v

=1 |14 azadesqlserver.database windows.net (SQL Ser 0
= Databases
[+ [ System Databases
+ il sample
# |l sample_NamedReplica 100% -
[# 10 Security [ Results 2l messages
& Integration Services Catalogs _database name

"fl sample_NamedReplica < ‘ P Execute

5QLQuery3.sql - az...ca (sqladmin (107))* & X
Create table dbo.tl(id int)
&

Connect~ ¥ *¥ (VS
= Lh azadesqlserver.database.windows.net (SQL Se
= Databases
+ 11 System Databases
+ sample
o | sample_NamedReplica
* Security
+ W Integration Services Catalogs

et 16, State 2, Line 1
Failed to up

ate database "sample MamedReplica® because the database is read-only

completion time: 2022-01-29T12:09:38.5911256+08:00



Connect~ ¥ ¥ = T O
|14 azadesqlserverdatabase.windows.net (SQL Serd

~Begin
Select * from sys.objects

Szl - a1 Gt -+ I

s - Databases WAITFOR DELAY '0:00:01"
* System Databases END
+ il ssmple
« [l sample NamedReplica 100%
# W Security T Rosults il Messages
# W Integration Services Catalogs name __ objectic prncipal id schema id parent object id ype type desc crowe duw mody due i ms shipped s published » schems published
| (EEEEREs . WAL 4 o S SVSTEN TABLE 20220105 101857550 20220105 101858833 1 . :
U= T o 5 SYSTEWTABLE 1008041312691193 2220136 101888317 1 o .
3 sysclones. 6 NuLL 4 0 s SYSTEM_ TABLE 20220106 10-18:58 183 2022.01-06 10:18:56.150 1 ° °
© opocws 7 ML 4 o S SYSTEM TABLE 20080413125511077 2220108 101857880 1 o o
§ aptent PR TR o S SYSTEMTABLE 2001040800133883 0304869133408 1 o o
e 8 WAL 4 o 5 SYSTENTABLE 20220106 101858350 2220108 101858357 1 o .
7 oprees T MAL 4 . S SYSTEMLTABLE 20220106 101888080 0220106 01888073 1 ¢ .
ot g e NAL 4 o S SYSTEM TABLE ZNZA0106 10185093 0220106 10185630 1 . .
— T ey —— ot due e el & pued
R Dl o T SYSTEN_TABLE 20220146 101657550 2022108 101858633 1 ¢
2 omowes & WML 4 o S SYSTEM TABLE 2000K13126011083 20220106 10185831 1 . o
3 oconss & w4 o S SYSTEN TABLE o046 iUIESsiss X224ioe 018581 1 . N
Do T T T o § SYSTEMTABLE 20000013 12651107) 2220106 10188780 1 . o
P T o S SYSTENLTABLE 200R008091338039 20050408 55133808 1 . :
6 sysseodjvakes § NULL 4 ) s sY§ ABLE 20220106 10:1858350 202201-06 10-1858.357 1 ° °
7 sysprionses. ” NULL 4 0 s SYSTEM TABLE 2022-01-06 10:1658.060 2022-01-06 10:1858.073 1 ° 0
§ edmg W N 4 o S SYSTEM_TABLE 2200106 101680289 222106 101858363 1 . o
Home > sample (azadesqlserver/sample)
> sample (azadesqlserver/sample) | Compute + storage
SQL database
P Search (Ctri+/) « A7 Feedback
® Overview - .
Service tier [ Hyperscale (On-demand scalable storage) v]
& Activity log Compare service tiers G
@ Tags

/2 Diagnose and solve problems

& Quick start

& Query editor (preview)
Power Platform

A Powersl

@ Power Apps

B Power Automate

Settings
v -

& Connection strings
Il properties

A Locks

Data management
® Replicas

Integrations

Hyperscale tier

In the Hyperscale tier, storage costs are calculated based on actual allocation. Allocated space increases automatically as needed, up
10100 T8.

A\ The capability to change from Hyperscale to another service tier is not supported. Click here to leam more about this offering and its
feature support.

I understand that scaling from Hyperscale to another service tier is not possible.

Compute Hardware

Select the hardware configuration based on your workload requirements. Availability of compute optimized, memory optimized, and
confidential computing hardware depends on the region, service tier, and compute tier.

up to 80 vCores, up to 408 GB memory
Change configuration

A\ s strongly recommended that the primary and secondary databases have the same compute size. Leam more &

How do vCores compare with DTUs? & D

@ Stream analytics (preview)

@ Add Azure Search

Security

B Auditing
& Ledger

Connect~ ¥ *§ 5 ¥ & 4

=1 [ 1§ azadesqlserver.database windows net (5QL Serv|
= ¥ Databases
41 44 System Databases
# [l sample

PR y Replicas

i pl ilability SLA & High be used for simple read scale scenarios. Consider
Named replicas for more complex read scale scenarios. Learn more ¢

0 Replicas

Elhile 1-1

ElBegin
Select * from sys.objects
WAITFOR DELAY '0:00:01'

¥l |l sample NamedReplica 100% ~
& 19 Security FFF Results (5 Messages

s 1 Integration Services Catalogs

1
3
M
5
s
7
3

ware obct i pincpiIa schemd [ plrent obiecid ype ype.dews  coin e moaty dwe 0.6 shpped s publened i schera_pubined
s M S SYSTEM TABLE 20:20106107887850 20200108 1018888
NULL SYSTEM_TABLE 2009.04-13 1269:11.093  2022-01-06 10:18:58 317
n SYSTEN TABLE 20220106 101658189 20220108 101858.150
SYSTEN TABLE 20080013 126871077 2220108 101857380
SYSTENTABLE  Z005.04.08 03154809 20000408091338053
SYSTEN TABLE 20220105 101658350 20200108 101858357
1 TABLE 20220106 107888060 20220106 101858073
SYSTEM_TABLE 202201-06 10:18:58.292  2022-01-06 1018:58 303
0 obect i pe ype desc creste date modiy dste L3
SVETEN.TABLE  2022.0106 101657460 20220106 107888833 1
SYSTEV_TABLE  20090413125011080 20220706 071888317 1
SYSTEM TABLE 20220106 101836 163 X201.05 101858150 1
VSTEV_TABLE 2008041312358 11077 20220108 101857580 1
SYSTEN_TABLE 2003040800 1338063 20000408 091338083 1
SYSTEM TABLE 20220106 101858350 20220105 101858387 1
SYSTEM_TABLE 2022.0106 101850060 202207050:858072 1
SYSTEM_TABLE 20220106 101858 293 20220106 10:18:58.303 1
type desc create = ms shipped
SVSTEN_TABLE  2022.0106 101657960 20220706 107888833 1
SYSTEM TABLE 20000413 125011000 20220106 101888317 1
SYSTEW TABLE 20200106 101836 163 20220105 101858190 1
SYSTEMTABLE  2005.0013 125611077 20220106 107857880 1
SYSTEM TABLE 2003040800 1338083 20030408 091338083 1
SYSTEM TADLE 20220106 101856380 20220105 101888387 1
SYSTEM_TABLE  2022.0106 101858060 20220106 107858072 1
SYSTEM TABLE 20220106 101856260 20220106 101888303 1 o o
et cemeden oty dme [ o s ————
SYSTEN_TABLE 2022106 107857650 2020106 101958833 1 o
SYSTEN TABLE 2090413 126911093 20220108 10148817 1
SYSTEM TABLE 20720106 107858181 20220008 101858150 1
SYSTEN_TABLE 2000413 126971077 20220106 101957980 1
SYSTEN TABLE Z0030006091338093 201160803 1338055 1
SYSTEN_TABLE  207201.06 101888350 2022
SYSTEM_TABLE  2022-01-06 10:18:58 060
e I TR . SYSTEN TABLE 20220106 10188293 20220108 101858305 1 o o
Hindpal schamad paeri b e ype e cruadum o dun e ipped et scherra_puiahed
vL S SYSTEN TABLE 20220106 101857950 202247106 107888838 1 v
SYSTEN TABLE 20050013 126911083 20220108 101888817 1
SYSTEN_TABLE 20720106 101658183 20220108 071858150 1
SYSTEM_TABLE 2009-04-13 125911077 2022401-05 10:18:57.980 1
SYSTEM TABLE 2005.040805.1338080 20030408 031338058 1
SYSTENTABLE 20720106 101658360 20220106 1071858357 1

azadesqlserver database.wi

7 nuLL

8 NULL

name ocject i@ principsl id schems 19
2

woovonn

%loccsnaca

s shipped = pudlishes is schems publishes

ot object i pusiished s schems pusiished

:

i i

zchema d zarent cbjectid ype
+

syspriorties 17 NULL

NULL 4
NULL 4+
NULL 4
.
4

NL
NULL

sqladmin (111) sample NamedReplica| 00:08:04 b rows




Home > packtadesql >

23 azadeautomation =

Automation Account

£ Search (Ctrl+/) ] «

[i] Delete —> Move v A7 Feedback () Refresh

Home > Microsoft.AutomationAccount > azadeautomation

=] azadeautomation | Modules #

% Overview
W Activity log A\ Now X-IDENTITY-HEADER is made as a mandatory field in http reque: fetch the Automstion Account
other Azure-AD resources. Loam more
5 Access control (IAM) P Madules| x| |« -+ Addamodule Ill Update Az Modules
@ Tags A Essentials
Shared Resources
P Diagnose and solve problems Resource gro... (move) : packtadesql P Search modules. Module type : All Sta
) Locat SEastUs E Modules
Configuration Management i i Name 14 Status Ty Type
Subscription (move) : Visual Studio Ultimate with MSDN
& inventory P
Tags (edit Click here to add tags AuditPolicyDsc @ Available Default
% Change tracking
] Add a module
@ importing a module may take several minutes.
Upload a module file * © O Browse for file
(®) Browse from gallery
Powershell module file © SqlServer
Change
Name SqlServer
£ Browse Gallery Runtime version * 7.1 (preview) ~
(£ satsened | ] [ sort Popularty v
Satserver
Tags: SO S Tabular Cubes SSIS
DataClassfication PsModule.

Home > packtadesql >
‘ azadeautomation #

Automation Account
% Overview
& Actvitylog

@ Delete —> Move v &P Feedback () Refresh
A\ Now X-IDENTITY-HEADER is made a5 o mandatory field in http request headers to fetch the managed identity token.
Managed identity support for Automation is now GA
other Azure-AD resources. Learm more
A Access control (1AM)

@ Togs A Essentials
£ Disgnose and solve problems Resource gro... (move) : packtadesql Subscription ... :
Configuration Management Location - EastUS Status : Active
(move) - Visual MSON Last modified  : 1/22/2022, 10:43 AM
& inventory
Tags (edit) : Click here to sdd tags

Wi Change tracking

Home > packtadesql > azadeautomation

= azadeautomation | Runbooks » -
Automation Account

‘

Process Automation

—+ Create a runbook &, Import a runbook B Browse gallery ' Learn more

| R Search runbooks... J Runbook type : All Authoring Status : All

&% Runbooks

Name T Authoring status Tl Runbook type

rnscalesql O New PowerShell Workflow

Home > packtadesql > azadeautomation > mscalesql (azadeautomation/rmscalesql) >

> Edit PowerShell Workflow Runbook*

rmscalesql

Home > packtadesql > azadeautomation >

> rnscalesql (azadeautomation/rnscalesql) =

Runbook _m K Revert topublished [ Testpane  fi? Feedback
« D> start <> View (© Link to schedule 5 B CMDLETS 8 [string] $5qlserverName,
X 9 # Target Azure SQL Database name
& Overview A Essentials >&SRUNBOOKS | 3¢ [parameter(Mandatory=strue)]
) 11 [string] $DatabaseName,
B Activity log Resource gro... : packtadesql ? B Assers 12 # When using in the Azure Automation UI, please enter the name of the credential asset
@ Tags Account  azadeautomation 13 “Credential” parameter
§ 14 [parameter(Mandatory=strue)]
S Dlaaiieuid soive bl ooen EEREDS 35 [PSCredential] sCredential
: Visual Studio Ultimate with MSON e
17 inlinescript
Resources P
B lobs . ) L 18 = $using: + ".database.
= lags (edit) : Click here to add tags 28 windows.net”



\Users\navenkat>
\Users\navenkat>

sers\navenkat>
\Us

m

For security purpose

he webhook URL. Make sure to copy d

securely

ers\navenkat> New

piry = (G
-AzAutoma

e oma

Date).AddDays(1)
tionkebhook -

an the webhook URL

ly.
[Y] Yes [N] No [S] Suspend [?] Help (default is

ResourceGroupName
AutomationAccountName
IName

CreationTime 2

LastInvokedTime
LastModifiedTime
Parameters
[RunbookName
WebhookURT

Hybridvorker

oreaking <h

Microsof

WARNING: Upcoming.
stput Type
i g

es in
) L
aka.ms

: packtadesql

azadeautomation
rnscaleazure

22/1/2022

1/1/0001 12:00:00 am +00

22/1/2622

{Credential, sqlServerName
: rnscalesql

ke

Add-AzMetricAlert

< monitorc
1 mic

For security purpo

he webhook URL. Make sure to copy d

secur
[V] Yes

ResourceGroupName
AutomationAccountName
[Name

creationTime
pescription
[ExpiryTime

1sEnabled
LastInvokedTime

Hybridvorker

ription
<. insd

Autor

12:25:26 pm +08:00

2:25:20 pm +@8:00

9
12:25:26 pm +08:00

4bb7-b8d4-546¥01d142f5 . webhook . eus
d

lane azade:
AeSq1DaLaba

uresqlDataba:
*Backup!

Baci

uniforn fo

@{
(Get-Date).AddDays(1)

mationkebhook -

mati

an the webhook URL

y.
[N] No [S] Suspend [?] Help (default is

packtadesql
azadeautomation
rnscaleazure

22/1/2022 12:25:26 pm +0!

23
True

1/2022 12:25:28 pm +0i

1/1/0001 12:00:00 am +00:00

22/1/2@

2 12:25:26 pm +0!

From Mic

y

eaking
¢ packtadesql

nscaleazure
.AutomationAccountName

tor,

databaseName}

dundancy

rnscaleazure
.AutomationAccountName

{Credential, sqlServerName, databaseName}

rnscale
http:

GaOwv5h¥:

/eBc8271a-63e

ql

2bVUDRIGELIQdqOA%

ning,

ment .Monitor.Manag

es, the URL of the created webhook will only be viewable in the output of th
from this command's output before closing your PowerShell

and other
= 00:01:08

azadesqldb)

Redundancy

info

ment Mo

Microsoft. Insight:

reaking
00:91:08

dels

command.

zure-automation. net/webhooks ?toke:

Re:

to Microsoft.Azur

fications i

No other

4bb7-b8d4-546¥01d142f5 . webhook . eus. azure-automation. net/webhooks ?toke!

packtade

, the URL of the created webhook will only be viewable in the output of this command. No other commands will return
from this command's output before closing your PowerShell

ion, and to store it

E7yRO7xdgbSk6Zz08LNE

Azure Powershell.

_Managesent .Moni tor . Mode s

adesqldb}

packtade

commands will return
ion, and to store it

E7yRO7xdgbSk6Zz08LNE

| Home > azadesqldb

q

> azadesqidb

ql

i azadesgldb (azadesqlserver/azadesqldb) | Alerts = -

saL d

O e x| «

Monitoring

B Alerts

tabase

t Create |

P search
Total alerts Critical

mo lo

Name o

Ermor

lo

Severity TL

Action groups

Warning

0

] lert proces

lo

Informational

Columns ) Refresh i Ex
Time range : Past 24 hours e
Verbose

lo

Mert condition L

User response T4,




+ Newchart () Refresh 1€ Share \/ (©) Feedback \/
Avg Data IO percentage and Avg CPU percentage for adeawlt ¢/

*y Add fiter %2 Apply spiitting

I (@ adeawit Data 10 percentage. Avg @ ) ( adeawit, CPU percentage. Avg @) I

((Local Time: Last 24 hours (Automatic - 5 minutes)

| Une chart \/ [, Oril into Logs \/ (] New alert rule 2 Pin to dashboard -+

1ox

oo

0%

80%

o0

o

(4

sox

o

0%

2%

10%

o

6AM zm L] Jan 29757 PM
| P y— Iou.._..,u..,
0: 94.2500%
Home > Resource groups > > adeawlt
4 adeawlt (azadesqlserver/adeawlt) | Metrics X
T sal datobase
£ metrics x| « Newchart () Refresh |2 Share \/ (@) Feedback \/ (Local Time: Last 24 hours (Automatic - 5 minutes)
Monitoring Avg Data I0 percentage and Avg CPU percentage for adeawlt & T  ———
i a Automatic v
S EEAE % Add metric "y Add filter % Apply splitting &5 Line chart \/ ® tast 30 minutes () Last 48 hours
(O Last hour (Olastadays | Showtimeas
(@ adeawit Data 10 percentage, Avg @) (++ adeawlt,CPU percentage. g @) | (Diastahours (O Last7dags | (O UTC/GMT
Otastizhours O Last30days | @ Local
s QOtast2ahours O Custom
a0

i azadesqldb (azadesqlserver/azadesqldb) | Alerts = X
SQL database
« <+ create v D Alert rules %’- Action groups = Alert processing rules Columns O Refresh
Monitoring
azadesglserver/azadesqldb "‘7 Add filter ™ More (3)
B Alerts
Total alerts  Critical  Emor  Warning  Informational  Verbose
mi o |1 o o lo
Name T, Severity Ty Alert condition T4 User response Ty Fired time T4
O monitorcpu | 1-Ermor & Fired New 7/4/2022, 8:06 PM .

Click on a row below to get the details for the selected query. ()

Datal0 LoglO |Query aggregation: SUM Time period: LAST 24 HRS Metrics aggregation: () AVG

OVERALLETU ()

4.4%

Home > Resource groups > packtades

a9

adeawlt (azadesqls
SQL database

Ip metrics{ X | «
QUERY ID CPU[%] 1. T, DATAIO[%] Ty LOGI0[%] T4  DURATION[hh:mm:ss] T4 EXECUTIONS COUNT N #
_ 045 o 0 00:06:49.640 6753 . MQnitUring
_ 0 0 0 00:00:00.420 2 =
a1 Metrics
2 o o o 00:00:00.210 12 .



oot () s 22 v v D) ook n

Avg CPU 7
a5 dopy pitng [ et [3 Otintotops v [ Newsetrie 57 P o dbcnd ©-- = #
Ll 2 Sty O
o @) (~ EON > o
0] &) (= e

.

L -

- -

- i
< 74

= -

- -

- -

- -

. "

- = P ~prere— S e T~ -
0.0215+ 167151

O e % com

TOP 3 queries by| ({

|Query aggregation: SUM Time period: LAST 24 HRS Metrics aggregation: () AVG

ovERALDTY

44

Home > Resource groups > packtadesq
bago]
44x%
= adeawlt (azadesqlse i

SQL database s G
0=

A
P 2eu s
[}3 Query x | « 7 |

Click on a row below to get the details for the selected query. O

FE Query editor (preview)

QUERY ID €PU%] T, DATAIO[%] Ty LOGIO[%] T4 DURATION[hh:mm:ss] 14 EXECUTIONS COUNT 1y #
Intelligent Performance 045 0 [ 00:06:49.640 6753 -]
. : [ [ [ 00:00:00420 2 =
BC Query Performance Insight
0 ) ) 00:00:00210 12 [ ]

Home > Resource groups » packtadesql > adeawlt (azadesqlserver/adeawlt) >

Query details

adeawlt - Query ID 30
33 Settings (D Refresh Recommendations  </> Query Text

Query ID 30:

1 lSelect count(*),sod.productid From [SalesLT].[Product] CROSS JOIN SalesLT.
SalesOrderDetail sod CROSS JOIN [SalesLT].[SalesOrderDetail] GROUP BY sod.productid
Order by count(*) desc

Details of Query ID 30 (Query aggregation: sum) Last 24 hrs

® Q

100%
90%
80%
0%
60% CPUFOR 30 (7)
50% 1.44 =
40% DATAIG FOR 30 (1)
30% 0%
20% // LOG IO FOR 30 (7)
10%

0% 0%
20mins

15mins.

10mins

N I DURATION FOR 30 (1)
i 52.06«

Omins

20
15K

1:i I EXECUTION COUNTF.... (7)
x 864.24
A

Jan 29 6AM 12PM 6PM




Home > Resource groups > packtadesql > adeawit (azadesqlserver/adeavit)

= adeawlt (azadesqlserver/adeawlt) | Query Performance Insight =

Sal dstaase

O Query x| « O Roset sottings () Refresh Recommendations [[] Getting started /7 Feedback

B Queny edior (praview) L Resource consuming queries () tang running queries

Intaligent Parform

raeligent Pertormance et type: © Time period: () Number of queries: (D Guery sggregation: () Metrics aggregation: ()

B Query Performance insight | Duration st s ~ |[sum v [ava v
o m
Bata 10
Loglo PUQuery ion: SUM Time period: LAST 24 RS Metri on: B AVG
Evecution count

TOP 3 queries by: DURATION Query aggregation: SUM Time pei

d: LAST 24 HRS Metrics aggregation: (0 AVG

435«

5 A T20m . A

Click on a row below to get the details for the selected query. &

QUERYID  CPU[%] Ty DATAIO[%] Ty LOGIO[%] T4 DURATION[hhimmiss] Ty  EXECUTIONS COUNT

30 144 a a 00:21:41.380 21606
0 0 00:00:00.420 2
0 0 00:00:00.210 12

Home > Resource groups > packtadesql > adeawlt (azadesqlserver/adeawlt)

] adeawlt (azadesqlserver/adeawlt) | Diagnostic settings =

5QL database

& Diagnose and solve problems  pagnagtic settings are used to configure streaming export of platform logs and metris for a res

settings to send different logs and metrics to independent destinations. Learn more about diagn

[Monitoring
Diagnostic settings
@ Diagnostic settings

Name Storage account Event hub

Support + troubleshooting No diagnostic settings defined

@ support + Troubleshooting Add diagnos ik

Click "Add Diagnostic setting® above to configure the collection of the following data:

* SQuinsights
AutomaticTuning
QueryStoreRuntimeStatistics
QueryStoreWaitstatistics
Errors
DatabaseWaitStatistics
Timeouts

Blocks

« Deadlocks

« Basic
InstanceAndAppAdvanced
« WorkloadManagement

Home  Resource groups > > adeanlt sql

adeawlt (azadesqlserver/adeawlt) | Automatic tuning

5QL database

«

D Revert to defaults

Power Platform
B Power Automate @ Azuresal i you to optimize performance. Click here to learn more.
Intelligent Performance
Inherit from: ©
Automatic tuning (D 7o sefouts herit )
Automation @ The database is inheriting sutomatic tuning configuration from the server. You can set the configuration to be inherited

by going to: Server tuning settings

Tasks (preview)

Configure the automatic tuning options ()
) Export template

option Desired state Current state

oN
oN OFF
FORCE PLAN lon  oFF GEEDs Inherited from server

5 creaTEmDEx OFF  INHERIT ) R
il e server

B2 DROPINDEX (Con or (EEID) o

Inherited from server

ATA IO ()

T #

Home » Resaurce groups » packtadesql  adeawlt (azadesqlserverfadeanly

Diagnostic setting

X Discard i Delete £ Feedback

A dlagnastic setting specifies a st of categories of platform logs errics one or mare
destinations that you would siveam them to. Normal usage charges for the destination will occur. Laam mora about the different log
eategaries and contents of those g

Diagnostcsettng rame * [Cadogrond | &

Logs. Destination details

Catagory groups (O
(] sltoas [ s

. Subscrption

ategaries
e [Visual Stadio Utimate with MSDN ~]
B scLisighis

Tog Aralyies vorkagacs

B AutomsticTuning ( cortralus 1 <
B cueysioreRunmestatiics [ Archive to 2 storage account:
1B QuenStorewaitstatistics [0 stream toan event huis
[ trors [ send o partner soluton

[ ——

[0 Timeouss




Home > All resources > packtadesqligw

¥ packtadesqligw | Logs #

Log Analytics workspace
‘ #® New Query 1+ x| + Q) Feedback 8= Queries [ Query explorer | & @
B Actiity log #® packtadesqligw Select scope | Time range : Last 24 hours | Save v & Share v | Newalertrule = Export v
Settings Tables « 1 AzureDiagnostics

2 | where Category =:

& Customlogs

server_principal_name_s, aj
|sort by event_time_t des

a4

General

®®  Workspace summary

i~ Collapse all

Home > Resource groups > packtadesql > adeawlt (azadesqlserver/adeawlt)

[ adeawlt (azadesqlserver/adeawlt) | Auditing

SQL database
P Auditing X « X Discard /O View audit logs W Feedback
Security

» @ 1 Biob Auditing is enabled on the server,
B2 Auditing it will always apply to the database,

regardless of the database settings.

View server settings -8
@ server-level Auditing: Disabled

Azure SQL Auditing

Azure SQL Auditing tracks database events and
writes them to an audit log in your Azure
Storage account, Log Analytics workspace or
Event Hub. Learn more about Azure SQL
Auditing &

Enable Azure SQL Auditing @

Audit log destination (choose at least one):

[ storage

Subscription *

[ visual studio Uttimate with MSON

= 'SQLSecurityAuditEvents' and action nau S =
3 | project event_t:me t,ResourceGroup, server_]

“BATCH COMPLETED"
_name_s. ._s,action_name_s,
?ncation name_s,duration_r nnnsecmds ,_d,response_rows_d,affected_rows_d

All resources =

~+ Create 93 Manage view (O Refresh Exportto CSV  °5 Open query

D Assign tags

Log Analytics *

[ packtadesqiigw(centralus)

I ==all Resource group == all X Type == all X
Showing 110 2 of 2 records. [_] Show hidden types &
l ] Name 7 Type o

E] Event Hub

Home > All resources > packtadesallgw

0O packtadesqligw | Logs =

| o packtadesqligw |

Log Analytics workspace

Log Analytics workspac~
«| P Mewaueryts x|+ Q) Feedback 3= Queries [ Query explorer | {3
M Activity log #® packtadesqligw Select scope m Save v & Share v | Newalertrule > Export v
Settings Tables - « 1 AzureDiagnostics . . " y
2 | where Category == 'SQLSecurityAuditEvents' and action_name_s == "BATCH COMPLETED
Custom logs 3 | project event_time_t,ResourceGroup,server_instance_name_s,database_name_s,statement_s,action_name_s,
£ Search server_principal_name_s,application_name_s,duration_milliseconds_d,response_rows_d,affected_rows_d
— 4 |sort by event_time_t des
General (= Fiter) v

w8 Workspace summary

2]

AzureDiagnostics
| where Category ==

T~ Collapse all

W

‘SQLSecurityAuditEvents® and action nm S == "BAY(H I:OHPLEYED'

| project event_time_t,Resourc
server. _principal_nale_s ¥
4 |sort by event_time_t des:

roup, server_;

Results  Chart [0 Columns ~ | () Display time (UTC+00:00) \/

Completed. Showing results from the last 24 hours.

_s,action_name_s, 3
d

a?licatim name_ s,duration uilliseconds d,response rows, d,:f-Fef.ted rows_(

@ Group columns

® 00012 [ 9records ¥

statement_s action_name._s Y server_principal_name_s ¥ application_name_
Delete from SalesLT.SalesOrderDetail where ProductiD between..] BATCH COMPLETED  sqladmin Microsoft SQL Sery
select ProductiD from SalesLT.SalesOrderDetail where OrderQty..| BATCH COMPLETED  sqladmin Microsoft SQL Sery
SELECT @@SPID; BATCH COMPLETED  sqladmin Microsoft SQL Sery
select ProductiD from SalesLT.SalesOrderDetail where OrderQty... BATCH COMPLETED  sqladmin Microsoft SQL Sery
SELECT @@SPID; BATCH COMPLETED  sqladmin Microsoft SQL Sert
DECLARE @edition sysname; SET @edition = cast(SERVERPROP... BATCH COMPLETED  sqladmin Microsoft SQL Sert
select @@spid; select SERVERPROPERTY('ProductLevel); SELEC.. BATCH COMPLETED  sqladmin Microsoft SQL Sery
SET ROWCOUNT 0 SET TEXTSIZE 2147483647 SET NOCOUNT O... BATCH COMPLETED  sqladmin Microsoft SQL Ser'
DECLARE @edition sysname; SET @edition = cast(SERVERPROP... BATCH COMPLETED  sqladmin Microsoft SQL Sery



Chapter 7: Processing Data Using Azure Databricks

Home > Create a resource > Azure Databricks >

Create an Azure Databricks workspace

Home > Create a resource >

Azure Databricks =

Microsoft

Azure Databricks o addio ravorites

Microsoft

% 4.3 (154 Azure ratings)

Basics  Networking  Advanced  Tags  Review + create

Project Details

Select the subscription to manage deplayed resources and costs. Use resource graups like folders to organize and
manage all your resources.

Subscription * © [ Visual studio Enterprise Subscription v

"~ Resource group * @ [ (New) packtadeds v
Create new

Instance Details

Workspace name * [ pactadedatabricks | -]

Region * [ EastUS o ‘

Pricing Tier * @ [ standard (Apache Spark, Secure with Azure AD) v

& databricks
@ Data

[i] Delete

Status Active Managed Resource Group : databricks rg-pa ickes Bamidgjocush

Resource group : packtadedb URL hitps://adb-7675839323985314.14 azuredatabricks net rk
Location EastUs [y Pricing Tier standard

Subseription Jisual Studie Enterprise Subsc:

Subscription 1D

Tags (edit) : Click here to add tags

Launch Workspace

Create Cluster

Cancel Create Cluste:

New Cluster

Cluster name

dbcluster01

Cluster mode @

Recents

Data

Compute

1-2 Workers: 14-28 GB Mema
1 Driver:14 GB Memory, 4 Co

DBU/ hour: 1.5-2.25 @

Standard
Databricks runtime version @ Learn more
Runtime: 9.1 LTS (Scala 2.12, Spark 3.1.2)
@ 50% promotional discount applied to Photon during preview @ x

Autopilot options

Enable autoscaling @
Terminate anemu(es of inactivity @
Warker type ©

Standard_DS3 v2 14 GB Memory, 4 Cores

Min workers  Max workers

1 [ Spot instances @

[ configure separate pools for workers and drivers for flexibility. Leam more

Driver type
Same as worker 14 GB Memary, 4 Cares

DBU/hour:15-225 @

» Advanced options

Standard_DS3_v2



Clusters / dbcluster01

dbcluster01 Cancel DBU /

Cluster name

Clusters / Pools / Create Pool

Create Pool  carce

Name dbeluster01 ‘

dbelusterpool
Cluster mode @

Min Idle & Standard

Databricks runtime version @ Leamn more

) - 9.1 LTS (Scala 2.12, .
Max Capacity & Runtime: 9.1 LTS (Scala 2.12, Spark 3.1.2)

o 50% promotional discount applied to Photon during preview @

Idle Instance Auto Termination @

Autopilot options
Terminate instances above minimum after minutes of idle time. Enable autoscaling @
Terminate after 10 minutes of inactivity @
Instance Type @
Standard_DS3_v2 14 GB Memory, 4 Cores Worker type © Min worker
. ) ) dbclusterpool Standard_DS3_v2 & 1
Preloaded Databricks Runtime Version

Runtime: 9.1 LTS (Scala 2.12, Spark 3.1.2) X |~ W Configure separate pools for warkers and drivers for flexibility. Leamn more
Driver type
Instances Tag
' w8 Hbclusterpool Standard_DS3 v2 (£ | v ]

On-demand/Spot DBU/ hour: 1.5-2.25 @

All On-demand (O All Spot

Clusters / Pools / Pool Details

dbclusterpool  Dolete

Overview Configuration

Instance Type: Standard_DS3_v2,14 GB Memory, 4 Cores Min Idle: 2

Idle Instance Auto Terr

nation: 10 minutes Max Capacity: 4

Attached Clusters

Name State Nodes

© dbcluster01 Running 2

Home » packtadedb > Create a resource > Key Vault >

Create a key vault

Basics  Accesspolicy  Networking  Tags  Review + create

Azure Key Vaultis 2 cloud service used to manage keys, secrets, and cerlificates. Key Vault eliminates the need for developers
o store security information in their cade. It allaws you to centralize the storage of your application secrets which greaty
reduces the chances that secrets may be leaked. Key Vault also allows you ta securely stare secrets and keys backed by
Hardware Security Modules or HSMs. The HSMs used are Federal Information Processing Standards (FIPS) 140-2 Level 2
validated. In addition, key vault provides Iogs of all access and usage attempts of your secrets so you have 2 complete audit
trail for compliance.

Project details

Select the subscription to manage deployed resources and costs. Use resource groups like folders ta organize and manage all
your resaurces.

Subscription * Visual Studio Enterprise Subscription ~
L Resource group * packtadedn ~
Create new

Instance details

Key vault name * (3} packtadedbkyv N
Reglon * East Us ~
Pricing tier * © Standard o

Recovery options

Soft delete protection will autematically be enabled on this key vault. This feature allows you to recaver or permanently delete
akey vault and secrets for the duration of the retention period. This pratection applies to the key vault and the seerets stored
within the key vault.

To enforee a mandatory retention period and prevent the permanent deletion of key vaults or secrets prior to the retention
period elapsing, you can turn on purge protection. When purge protection is enabled, secrets cannat be purged by users or
by Micrasoft

< Previous Next: Access policy = |

zuredatabricks.net,

Microsoft Azure ‘ Databricks

Data Science & Engineering

Notebook Data import

Create a new notebook for querying, data
processing, and machine learning.

Quickly impo
create a tabl

Create a notebook Browse files




packtadedbky - Microsoft Azure X

[a] portal.azur ® InPrivate (2) &

ar.nagaraj@gmail.com
DEFAULT DIRECTORY (ARRNAGA

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

Home > packtadedbkv > packtadedbkv

mn packtadedbky | Properties X

Key vault
« B save X Discard changes () Refresh
Settings Narne packtadedbky
9 Securit Sk (Pricing ties) ——
Location eastus
Vault URI [ https://packtadedbkvault azure net/ Copy to clnpboar‘

(oo | (b A s of

Subscription ID (] |
Subscription Name [ Visual Studio Enterprise Subscription D]
Directory ID 1] |
Directory Name [ Default Directory B

6] adb-7675839323985314.14. azuredatabricks.net

Microsoft Azure ‘ Databricks

&= HomePage / Create Secret Scope
@Y Create Secret Scope | | cawe
A store for secrets that is identified by a name and backed by a specific store
@ [ ype. Leam more
g:l Scope Name @
datalakekey
b
Manage Principal @
)
) All Users v
Q Azure Key Vault @
& DNS Name
~ https://packtadedbkv.vault.azure.nat/
213

Resource ID

o= [ ———

foss (G +/)

Home > packtadedbiy

v= packtadedbkv | Access palicies
Y= ey vault
Dsenirt |« Elswe X Dscad () Retresh
@ Overview -
Enable Access to:
@ Actiity log
[ Azure Virual Machines for deployment @
AR Access control (IAM) -
" [[] Azure Resaurce Manager for template deployment ©
@ T (] Asure Disk Encryption for volume encryption ©
& Disgrose snd
$olve: probiems Permission model @ VaLilt access policy
Eeents ) Aure rie-based access contral
Settings.
' o + A Aecess Foiicy

B Secrets Currant Access Policies

1 Corttcntos Nome Emai ey Perisions Secrt Permissions Certhest pemissons

1, Hetworking
AzureDatabricks 0 selected v | [2selecrea ] [0 seleced -
Q Security
[m] selectall

I Propertes
et Mamagement Operations
odks
= & NogarajVenkstesan awnagaralgmailco. | 12scected v B 75 sebected <~
Monitoring -

Microsoft Azure R Search resources, ser

Home > packtadestoragev2_1644672096244 > packtadestoragev2

New container X
packtadestoragev2 | Containers = Name
Storage account | databricks v
‘}—' con&ainersl X l « | + Container| Public access level ©
Private (no anonymaous access) v

Data storage ‘ Search containers by prefix

~  Advanced
Containers
Name

[ sioss




Home > Default Directory

Default Directory | App registrations =

Azure Active Directory

B endpoints /2 Troubleshooting () Refresh L Downloa

0 Overview

B Preview features
@ Starting June 30th, 2020 we will no longer add any new features to Azure Active Directory

X Disgnose and solve problems provide feature updates. Applications will need to be upgraded to Microsoft Authentication

Manage
All applications  Owned applications  Deleted applications  Applications fr

& Users -

£ Groups O Stant typing a display name to filter these results Applic

i External Identities
&, Roles and administrators
& Administrative urits

I Enterprise applications

8 Devices

Home > Default Directory >

Register an application

* Name

The user-facing display name for this application (this can be changed later).

[ packDatabrick] -

Supported account types

Wha can use this application or access this API?

(®) Accounts in this organizational directory only (Default Directory only - Single tenant)

() Accounts in any organizational directory (Any Azure AD directory - Multitenant)

() iccounts in any organizational directory (Any Azure AD irectory - Multitenant) and personal Microsoft accounts fe.g. Skype, Xooxl

() Personal Microsoft accounts only

Help me choose...

Redirect URI {optional)

We'll return the authentication response to this URI after successfully authenticating the user. Praviding this naw is aptional and it can be
changed later, but a value is required for most authentication scenarios

Select a platfarm | [ 2. mtpssrexample.comyauth

Register an app you'n working on here. Integrate gallery 2pps and other apps from outside your organization by adding frem Enterprise applications,

By proceeding, you agree to the Microsoft Platfom Policies o

Home >

PacktDatabricks =

"

P Search (Ctrl+/) « ]ij] Delete @ Endpoints

B Overview

Preview features

N Essentials
& Quickstart
Display name PacktDatabricks
P Integration assistant
Application (client) ID Sef28dab-aaldd-4892-b427-97bcafcd7asb

Manage Object ID 5d3f096f-2cce-4fde-807f-00370be9ce56

B Branding & properties _

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

Home > Default Directory > PacktDatabricks Add a client secret X

% PacktDatabricks | Certificates & secrets =
<R ottestat el

B Overview

Credentials enable confidential applications to identify themselves to the authentication service when receiving tokens at a web ad
& Quickstart scheme). For a higher level of assurance, we recommend using a certificate (instead of a client secret) as a credential.

# Integration assistant
Manage @ Appiication registration certificates, secrets and federated credentials can be found in the tabs below.

B Branding & properties

9 Authentication Certificates (0)  Client secrets (0)  Federated credentials (0)
¥ Certificates & secrets A secret string that the application uses to prove its identity when requesting a token. Also can be referred to as application pass
1l Token
| + New client secret
> APl
Description Expires Value © Secret
@ Expose an API i 4
App roles No client secrets have been created for this application.
PP

& Owners



Certificates (0) Client secrets (1)  Federated credentials (0)

A secret string that the application uses to prove its identity when requesting a token. Also can be referred to as application password

—+ New client secret

Description Expires Value O Secret ID

datalake 8/12/2022 | 62K7Q~cHQWZAOVQTvdigvi2QDwgAT1... | a29a74c6-8d2c-4a52-8044-2fb98B2558b4 [ [il]

Home > packtadedbkv >

Create a secret

Upload options [ Manuat ~]
Home > packtadedbkv omes © [ Tomeem 7]
|__‘ packtaded bkv | Secrets Volue® © | 7

Key vault Content type (optional) [ ]

Set activation date () D
‘,D secrety X ‘ « - Generate/import

Set expiration date © (]
Settings N Enabled No

ame

[} secrets Tags 0tags

There are no secrets

Home > packtadedbkv

packtadedbky | Secrets

Key vault

0 Search (Ctrl+/) « -+ Generate/import () Refresh T Restore Backup /¥ Manage delated secrets

© overview @ The secret ‘ApplicationID" has been successfully created.
Activity log

£, Access control (IAM) Name Type
@ Tags ApplicationiD

2 Diagnose and solve problems appsecret

7 Events DirectorylD

Settings

Home > packtadestoragev2 > databricks

;50‘ databricks | Access Control (IAM)

Container

2 Search (Ctrl+/) « |+ add | & Download role assignments
1 Overview | Add rale assignment |

Edit colum

) [[Add role assignment | - Deny ass
& Diagnose and solve problems Add ¢
A2 Access Control (1Al
My access
View my level of access ta this resource
Settings
@ Shared access tokens
Check access
Add role assignment
A7 Got feedback?
Role Members®  Conditions (optional)  Review + assign
A role definition is a collection of permissions. You can use the built-in roles or you can create your own
custom roles. Learn more &7
Use classic experience ©
1
| [ storage Biob Data Contributor | x| Type : All Category : All
1
Showing 1 of 31 roles
Name Ty Description Ty
Storage Blob Data Contributor Allows for read, write and delete access to Azure Storage blob containers and data

s Fall [ree |

Selected members:
_ 5 Swareh rosources, sarvies, and does (G4 .

Homs > > darabricks > Select members
Add role assignment

ES

PacktDatabricks

P ot et

PackiDatatricks

Fole  Members®  Condtcns foptionsl)  Review s sssign
P P
PP R ———

O Managed ientity

embers

Remove



Create Notebook X

Name
G 6 adb-7675839323985314.14 mountdatalake
Microsoft Azure ‘ Databricks Default Language
. . . Scala v ]
< databricks  FRNETE [
Cluster
@ Data Science & E... » UGElLl
dbcluster01

eate a new notebook for queryin

Tz
Cancel Create

_

mountdatalake ( Scala ) @ | Schedule v

®; Comments A Experiment D) Revision histo

& @ dbcluster0l Iv [HFilev [P Ecit- [EalView: Standard~ (@ RunAl & Clear~

me 1
Scals ) B v = X

val appsecret = GbUTiLs.secrets.get(scope-"datalakekey",key="appsecrat”)
val ApplicationID = dbutils.secrets.get{scope="datalakekey",key="ApplicationID"}
val DirectorylD = dbutils.secrets.get(scope="datalakekey", key="DirectoryID")

val endpoint = "https://login.microsoftonline.com/" + DirectoryID + "/oauth2/token”

"fs.azure, account.auth.type" -> "0Auth",
"fs_azure.account.oauth.provider.type" -> "org.apache.hadeop. fs.azurebfs.oauth2.ClientCredsTokenProwider”,
"fs.azure.account.cauth2.client.id" -> ApplicationID,
"fs.azure.account.cauth2.client.secret” -> appsecret,
16 |  *fs.azure.account.cauth2.client.endpoint” -> endpoint)
11 | // Optionally, you can add <directory-name» to the source URL of your mount point.

12 | dbutils. fs.mount(

1
2
3
4
Y 5 | val configs = Map(
6
7
8
s

13 Source = "abss:/ databricksEpackiadestoragens. ais.core windows net/ " |
14 MOURTPoTRT = "Jmnt/datalakestarage”,
15 extraConfigs = configs)

¥ (1) Spark Jobs

appsecret: String = [REDACTED]
ApplicationID: String = [REDACTED]

DirectoryID: String = [REDACTED]

endpoint: String = https://login.microsoftonline.com/[REDACTED] /oauth2ftoken

configs: scala.collection.immutable.Map[String,String] = Map(fs.azure.account.oauth2.client.secret -> [REDACTED], fs.azure.account.auth.type -> OAuth, fs.azure.account.oauth2.client.endpoint

-> https://login.microsoftonline. con/ [REDACTED] /oauth2/token, fs.azure.account.oauth.provider.type -3 org.apache.hadoop. fs.azurebfs.oauth2.ClientCredsTokenProvider, fs.azure.account.oauth2.c

lient.id -» [REDACTED])
res2: Boolean = true

il.com at 13/82/2022, ©8:09:10 on dbclusterBl

Command took 28.32 seconds —- by arr.nagaraje

Create Notebook X

Name

‘adb-7675839323985314.14]

processdatal

Default Language
& Engineering Scala

tebook Cluster

eate a new notebook for queryin dbcluster01

Notebook

Upload Data

BFile~ (2 Edt> [al DBFS Target Directory @

| [FileStore/ | shared_uploads/arr.nagaraj@gmail.com Select

1 New Notebook

Clone Files uploaded to DBFS are accessible by everyone who has access to this workspace. Learn more

Rename Files @
Move

Move to Trash

Export 13
Drop files to upload, or click to browse

Clear Revision History

Change Default Language



Upload Data

DBFS Target Directory @

IFileStore/ | shared_uploads/arr.nagaraj@gmail.com/

Files uploaded to DBFS are accessible by everyone who

Files @

covid-data.csv

.
25.3 MB
Cancel upload

val covid_raw_data = spark.read.format("csv")
.option("header", "true")
.option("inferSchema", "true")

» (2) Spark Jobs

.load (I‘/F'i leStore/shared_uploads/arr.nagaraj@gmail. com/kov‘id_data .csv'")

Command took 10.04 seconds -- by arr.nagaraj@gmail.com at 13/02/2022, 23:07:48 on dbcluster0l

» covid_raw_data: org.apache.spark.sql.DataFrame = [iso_code: string, continent: string ... 59 more fields]

covid_raw_data: org.apache.spark.sql.DataFrame = [iso_code: string, continent: string ... 59 more fields]

processdata ( scaia )

& @ dbouster01 v [@Fier [FEatr [E@View:Standarar @RmAl 4 Clear~

end 1

) Commonts

@ | schedulev Share

A Experiment ' Revision histo

val covid_raw_data = spark.read.format("csv")
.option(*header”, "true")
.option(™inferSchema”, "true")
?| .lead(*/FileStore/shared_uploads/arr.nagarajagnail.con/covid_data.csv")

3 Cut Cell
& Export Cal

» (2) Spark Jobs
» [ covid_raw_data: o apache.spark.sql.DalaFrame = [iso_code: sting, Gontinent: string ... 59 more fiekds]
@ Add Cell Above
covid_rau_data: org.apache.spark.sql.DataFrane = [1so_code: string, continent: string ... 59 more fields:
L raw_ B3P P q & ¢ L) '8 1 B Add Cell B
Connand took 18.94 scconds -~ by arr.nagarajdgacil.con at 13/02/2022, 23:67:48 on dbclustersl Addia call bs
E) 1 Move Up
‘ 1 Move Down
H Show Title
» (1) Spark Jobs. <& Hide Code
[ Hide Result

Table  Data Profile

iso_code 4 confinent & location & date & fotal_cases 4 new_cases 4 new_cases_smoothed & total deaths & new_deaths &

new_deaths_smoothed 4 total_cases_per_million & new,

1 AFG Asia Afgharistan  11/2021 62513 183 181143 2201 2 9420 1318249 4594
2 AFG Asia Afghanistan  21/2021 52585 7 117429 2211 10 9 1320081 1.80¢
3 AFG Asia Afghanistan  3/1/2021 52709 123 123 2221 10 8 1323.169 3.08¢
1 AFG Asia Agharistan  411/2021 52808 200 126,857 22%0 B 8571 132619 5021
5 AFG Asia Afghanistan  5/172021 53011 102 123.429 2237 7 7.85T 1330.75 2.561
s AFG Asia Afghanistan 6172021 | 53105 94 10,714 2244 7 7.857 1333.11 236
7 aFe Asia Afchanistan | 71172021 | 53207 102 125286 2253 3 9143 1335 67 2561
Cmd 3

kovid,raw,data.count()

» (2) Spark Jobs

res6: Long = 94342

Command took 1.74 seconds -- by arr.nagaraj@gmail.com at 13/02/2022, 12:22:56 on dbclusterfl

Cmd 4

Pal covid_remove_duplicates = covid_raw_data.dropDuplicates()

» B covid_remove_duplicates: org.apache.spark.sql.Dataset[org.apache.spark.sgl.Row] = [iso_cede: string, continent: string ... 59 more fields]

covid_remove_duplicates: org.apache.spark.sql.Dataset[org.apache.spark.sql.Row] = [iso_code: string, continent

Command took ©.41 seconds -- by arr.nagaraj@gmail.com at 13/62/2022, 12:24:32 on dbcluster@l



Cnd 5

[eovid_remove_duplicates.printSchema()

root
|- 4so_code: string (nullable = true)
|-- continent: string (nullable = true)
|-- location: string (nullable = true)
|-~ date: string (nullable = true)
|-- total_cases: integer (nullable = true)
|-~ new_cases: integer (nullable = true)
| -- new_cases_smoothed: double (nullable = true)
|-- total_deaths: integer (nullable = true)
| new_deaths: integer (nullable = true)
| -- new_deaths_smoothed: double (nullable = true)
|-- total_cases_per_million: double (nullable = true)
| new_cases_per_million: double (nullable = true)
| -- new_cases_smoothed_per_million: double (nullable = true)
|-~ total_deaths_per_million: double {nullable = true)
| == new_deaths_per_million: double (nullable = true)
| -- new_deaths_smoothed_per_million: double (nullable = true)
|-- reproduction_rate: double (nullable = true}
|-- dcu_patients: integer (nullable = true)
|-- dcu_patients_per_million: double {nullable = true)
|-- hosp patients: integer (nullable = true)
Conmand took 8.21 seconds -- by arr.nagaraj@gmail.com at 13/@2/2822, 12:24:45 on dbclusterdl

Cmd &

val covid_selected_columns = covid_remove_duplicates.select("iso_code","location”,"continent”, "date","new_deaths_per_million",
"people_fully_vaccinated", "population”)|

» @ covid_selected columns: org.apache.spark.sql.DataFrame = [iso_code: string, location: string ... 5 more fields]
covid_selected_colunns: org.apache.spark.sql.DataFrame = [iso_code: string, location: string ... 5 more fields]

Command took .32 seconds -- by arr.nagaraj@gmail.com at 13/02/2022, 23:47:57 on dbclusterfl

cmd 7

val covid_clean_data = covid_selected_columns.na.drop()
covid_clean_data.count()

¥ (3) Spark Jobs
» B covid_clean_data: org.apache.spark.sql.DataFrame = [iso_code: string, location: string ... 5 more fields]

covid_clean_data: org.apache.spark.sql.DataFrame = [iso_code: string, location: string ... 5 more fields]
res7: Long = 32687

Command took 3.45 seconds - by arr.nagaraj@gmail.com at 13/82/2022, 23:49:28 on dbclusteral

Cmd 8

covid_clean_data.createOrReplaceTempView( "cnv-id_v-iew")l

Command took ©.17 seconds -- by arr.nagaraj@égmail.com at 13/02/2022, 23:55:46 on dbcluster@l

Cnd 9 +

s%sql

Select iso_code,lecation , continent,

sum(new_deaths_per_million) as death_sum,

max(people_fully_vaccinated = 100 / population) as percentage_vaccinated From cowid_view
where population > 1880000

group by iso_code,location,continent

order by death_sum desq|

» (3) Spark Jobs

Table Data Profile

iso_code 4 location 4 continent 4  death_sum 4 percentage_vaccinated 4

1 BGR Bulgaria Europe 3705.9039999989986  29.377473572333255

2 PER Peru South America | 2081.157 69.02865952535439

3 HUN Hungary Europe 2917.0209999999997 | 63.64187149852784

4 CzZE Czechia Europe 2436.6240000000005  63.598277709103584

5 TTO Trinidad and Tobago  North America | 2348 )4 49.6T

6 LvA Latvia Europe 2331.103000000001 | 69.26527665145098

7 ROU Romania Eurone 2301.089 41.90735857788351

Showing all 156 rows.

| JFIRNeY .

Conmand took 2.63 seconds -~ by arr.nagarajagnail.com at 13/02/2022, 23:56:24 on dbclusteral




7 ROU Romania
Showing all 156 rows.

" Quantile

< Scatter .l Histogram

shifts
! & Map % Box plot
= Line - Q-Q plot
e Area Pivot & "‘ v =
i
" Ple Legacy charts » Command took 1.69 seconds -- by arr.nagaraj@gmail.com

Customize Plot
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% &
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Cancel
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B # - | Piot Options &

adb-76

Microsoft Azure | Databricks

Workspace | # Home

Workspace [ ] New Folder Name
Shared Create Notebook

& Users Import Library

MLflow Experiment

Copy Link Address

Sort »
_ Cancel reate Folder

Import Notebooks

Workspace ~
@ Shared hd
i User - Import from: (O File
Zﬁam ' https://github.com/PacktPublishing/Azure-Data-Engineering-Cookbook-2nd-edit|
one
Rename
Move

Move to Trash

Export »

mport a library

Cancel

Copy Link Address



Workspace # Home

Workspace v Job v
B Shared v [ SampleJob -
% Users v

(2 Job <

Task name * @

SampleJob

Type ™
Notebook € )
Cluster * @
Create Jol New Job Cluster (126.00 GB | 36 Cores | DBR 9.1LTS | Spark 3.1.2 | S
Parameters @ Ul JSON
Add
Name Job ID
Advanced options »
> "
@ Job details
Worker type © Workers
p Job ID 894
Standard_DS3_v2 14 GB Memory, 4 Cores | « 21 b [ Spot instances @
— Creator arr.nagaraj@gmall.com
RERY Configure separate pools for workers and drivers for flexibility. Leam more
Runas @ arr.nagaraj@gmail.com
Driver type
Same as worker 1468 Memory, 4 Cores | v E]  Schedule
None
e
» Advanced options 2 Clusters
SampleJob
Driver: Standard_DS3_v2, Workers: Standard_DS3_v2, 2 workers, 9.1
LTS (Includes Apache Spark 3.1.2, Scala 2.12)
Cancel i Configure i Swap
More Run n v
> .
@ Job details
Job ID 897
Schedule x . .
Creator arr.nagaraj@gmail.com
Schedule Type (O Manual (Paused) Runas @ arr.nagaraj@gmail.com
@ Scheduled
Schedule @ E Schedule
Every = Day at | 22 (UTC+00:00) ...

At 10:00 PM (UTC+00:00 — UTC)

Cancel Edit schedule Pause

Show cron syntax

Runs Tasks

Active runs < Refresh
Jobs > SampleJob
Start time Run ID Launched Duration Spark Status
SampleJob P
Feb 19 2022, 21:54 PM +08 110 Manually 2m 54s Spark Ul / Logs / Metrics ) Running

Completed runs (past 60 days)
Latest run al )

Z Refresh

Start time Run ID Launched Duration Spark Status

Feb 19 2022, 21:54 PM +08 110 Manually 3m22s Spark Ul / Logs / Metrics @ Succeeded




Jobs > SampleJob
SampleJob

Runs.

Type*

Notebook

Cluster * @

New Job Cluster (42.00 GB | 12 Cores | DBR 9.1 LTS | Spark 3.1.2 | Scal.. # |+

Parameters @

Add

Advanced options »

SampleJob

[ /JobrSampleob

Jobs > SampleJob > Run 110

SampledJob run

Output

val diamonds = spark.read.format("csv")
.option("header", "true")
.option("inferSchema", "true")
.load("/databricks-datasets/Rdatasets/data-001/csv/ggplot2/diamonds.csv")

» = diamonds: org.apache.spark.sql.DataFrame = [_c0: integer, carat: double ... 9 more fields]

diamonds: org.apache.spark.sql.DataFrame = [_c0: int, carat: double ... 9 more fields]

Command took 21.47 seconds

diamonds.createOrReplaceTempView("diamonds_view")

Command took ©.30 seconds

%sql

Select cut, color, avg(price) as avg_price, max(price) as max_price
From diamonds_view

Group by cut,color

order by avg price desc, cut, color

cut 4. color 4. avg_price 4. max_price &
1 Premium J 6294.591584158416 18710
2 Premium | 5946.180672268908 18823
3 Very Good | 5255.879568106312 18500

4 Premium H 5216.706779661017 18795
5 Fair H 5135.683168316832 18565
J 5103.513274336283 18430

5078.532567049809 18707

6 Very Good
7 Good
Showing all 35 rows.

Command took 2.88 seconds

Task name * @

Task2

Type *

Notebook /Job/SampleJob

= el

HJeb/SampleJob @
ob/Sample.ol @ Cluster * @

SampleJob_cluster (42,00 GB | 12 Cores | DBR 9,1 LTS | Spark 3.1.2|S... #

Parameters @

Add
Ul JSON

Depends on

Sampledob X

Advanced options »

Ul JsoN

° ‘ Cancel

A arr.nagaraj@gmail.com

Notebook

7 SampleJob_cluster Notebook
Workspace Tabl

Task2

3 /Job/SampleJob

[?0 Repos Cluster

Job
& SampleJob_cluster ® Recents




Create Notebook X

Covid-DeltaTables ( saL

Name
Covid-DeltaTables| # @ dbcluster01 B Filev (&£ Edit~ [alView: Standard~> @ Run Al
Default Language Cmd 1
saL )
1  CREATE DATABASE Cav‘!dl

Cluster
dbcluster01 OK

>

1 Command took ©.75 seconds —- by arr.nagarajegmail.com at 19/02/2022, 23:52:07 on dbclusterol

Cmd 2

1 CREATE TEMPORARY VIEW covid_data
2 USING CSV
3 OPTIONS (path "/F'ileStore/sharedfuploads/arr.nagaraj@gma'il.com/covididata.csv", header "true", mode "FAILFAST")

» (1) Spark Jobs

OK

Command took 5.97 seconds -- by arr.nagaraj@gmail.com at 19/02/2022, 23:56:32 on dbcluster®l

Cmd 3
1 kREATE OR REPLACE TABLE covid.covid_data_delta
2 USING DELTA
3 LOCATION '/FileStore/shared_uploads/arr.nagaraj@gmail.com/covid_data_delta’
4 AS
5

SELECT iso_code,location,continent,date,new_deaths_per_million,pecple_fully_vaccinated,population FROM covid_data

» (4) Spark Jobs
Query returned no results

Command took 13.18 seconds —- by arr.nagaraj@gmail.com at 20/02/2022, 00:04:30 con dbclusterel

databricks Database Tables  DBFS Create Table
Dalabases o v Tables
Q Filter Databases Q Filter Tables
& default

Cnd 4
] 1 DELETE FROM covid.covid_data_detla where population is null or people_fully_vaccinated is null or new_deaths_per_million is null or location is null

» (6) Spark Jobs

Table  Data Profile

num_affected rows

1 57075

Showing all 1 rows.

CEEle )

Command took 6.47 seconds by navenkat@microsoft.com at 28/08/2022, 11:56:50 on dbclusterol

cnt 3

¥ el 6 +
1 petete from covid.covid_data_delta; 1 selact + from covid.cowid_data_detla version as of 0;

2 | select count(x) from covid.cowid_data_delta;

¥ (1) Spark Jobs
» (3) Spark Jobs

Table  Data Profile
Table  Data Profile

o isocode 4 location 4 continent 4 date 4 new deaths per million + people fully vaccinated 4 population
count{l) & 1 |ars Atghanisten  Asia 1202 0301 null 39635428
T e 2 |as Afghaniston  Asia 2o 2st wall ass3s428
3 |are Aghanistan  Asia 3o e2s1 nul 30835028
—— « |ars Afghanistsn  Asia e 0226 nl 35035428
I s |G Afghanistan  Asia S |67 wl 39635428
. [l |~ [ & ‘ P « |ars Afghanistan  Asia 612021 | 0176 nul 39835028
7 g 4
Conmand taok .43 scconds -- by arr.nogaraj@erail.con at 28/82/2822, ©9:33:05 en dbclusteral BEG| Afahanistan | Asia 72021 0226 null 39635428

Trunested resuits, showing first 1000 sows.




o 7 +

1 RESTORE TABLE covid_data_delta TO VERSION AS OF o]

» (19) Spark Jobs

Table Data Profile

table_size_after_restore & num_g

f_files_after_restore 4 num_removed_files 4 num_restored_files 4 removed_files_
1 8962891 4 0 0 0

ize & restored_files_size &
0

Showing all 1 rows.

@ 4| &

Command took 5.67 seconds - by arr.nagaraj@gmail.com at 20/62/2022, 68:43:17 on dbclustersl

emd B
1 | update covid_data_delta set population = population = 1.2 where continent = 'Asia'j

¥ (12) Spark Jobs

Table Data Profile

num_affected_rows
1 20036

Shawing all 1 rows

2

&
4

Command teok §.25 seconds -- by arr.nagarajégmail.com at 20/62/2022, ©9:43:38 on dbclusterdl

Cmd 9

1  Delete from covid data_delta where continent = 'Europe’

¥ (B) Spark Jobs
Table  Data Profle

num_affected_rows &

1 20854

Shawing all 1 rows.

B al &

)

Command took 4.7 seconds —— by arr.nsgaraj@gmail.com at 20/02/2022, 89:49:47 on dbcluster8l

MERGE INTO cowid_data_delta source
USING covid_data_delta TIMESTAMP AS OF "2022-02-19 16:45:00" target
ON source.location = target.location and source.date = target.date @ Create
WHEN MATCHED THEN UPDATE SET =
WHEN NOT MATCHED
THEN INSERT

Ot osw N e

» (13) Spark Jobs

Table Data Profile

num_affected_rows num_updated_rows num_deleted_rows num_inserted_rows
1 94342 73688 0 20654

Showing all 1 raws.
LR R S
Compute

Command took 12.56 seconds -- by arr.nagaraj@gmail.com at 20/02/2822, ©9:56:26 on dbcluster@l

Clusters / dbcluster01

~ Advanced options
@ dbcluster01 o Eon @ cone || xDsee

Azure Data Lake Storage o

ential passthrough @ Available on Azure Databricks premium Leam more
Configuration  Notehooks (0} Librares  Eventlog  SparkUl  Driverlags  Metics  Apps  Spark cluster Ul - Master

Enable credential passthrough for user-level
Cluster mode @ Spark  Tags  Logging  InftScripts | JDBCIODBC | Permissions
Standard v
erver Hostname
Databricks Runtme Version
b 14.14, net
8.1 LTS (includes Apache Spark 3.1.2, Scala 2.12)
Autopilot options Port
nable autoscaling @ 443
T0T) minutes of nectvty @
Protocol
v HTTPS
dbclusterpool Standare_DS3_v2 & 1 2
HTTP Path
Drive
sql/protocolvlfo/ 3985314/0212-04342. P
avclusterpool Standars_053_v2 7

DBU/hour: 1.5-225 @

jdbe:spark: //adb-
7675839323985314 . 14. azuredatabricks . net:443/defaulr; transporthodeshtep;ssl=

Path=sql/protocolvl/o/7675839323585314/0212-043423
» Advanced options ghanmkpl 3;UID= 1 s—tok

3 P




Import Notebooks

Import from: () File

hitps://github.com/PacktPublishing/Azure-Data-Engineering-Cookbook-2nd-edit

Microsoft Azure | Databricks

Workspace

databricks

Users v arrnagaraj@gmail.com

click here

@ Create

Cancel

Delta_PowerBI ( saL )

& Detached Iv [BFlev (& Editv [a)View: Standard v A Clea
Cnd 1
1  %scala
2  val diamonds = spark.read.format("csv"
3 .option("header", "true")]
4 .option("inferSchema", "true")
5 .load("/databricks-datasets/Rdatasets/data-001/csv/ggplot2/diamonds.csv")
i i - 5 3 Best match
» & diamonds: org.apache.spark.sql.DataFrame = [_cO: integer, carat: double ... 9 more fields]
diamonds: org.apache.spark.sql.DataFrame = [_c@: int, carat: double ... 9 more fields] ‘ Power Bl Desktop
Command took 28.85 seconds -- by a user at 20/02/2022, 16:10:49 on unknown cluster App
cnd 2 Apps
» P
1 %scala PowerPoint
2 diamonds.createOrReplaceTempView("diamonds_view") ¥ Windows PowerShell
3
& Windows PowerShell ISE
Command took ©.30 seconds -- by a user at 20/02/2022, 16:11:05 on unknown cluster
cnd 3 ¥ Windows PowerShell (x86)
& Windows PowerShell ISE (x86)
1 CREATE DATABASE IF NOT EXISTS PowerBI
Search work and web
oK o
O pow
Command took ©.40 seconds -- by a user at 20/02/2022, 16:11:11 on unknown cluster
Settings (7+)
cnd 4
Documents - This PC (10+)
1 %sql Folders (2+)
2 CREATE TABLE PowerBI.Diamond_Insights_PowerBI
3 USING DELTA NESeR Ut
A Documents - OneDrive for Business (1+)
5 Select *
6 From diamonds_view 0 POWE"i

Insert  Modeling  View

@ [ Get Data

Ecel FomerBl QL

Common data sources

[ Excetworkaoos databricks X All

2L Power Bl datasets

B Power Bl dataflows

Azure Databricks

All

D Dataverse

@
[ sotsener
»

B, Anslysi serviees Azure l Import data from Azure Databricks
[} Tecsv

B wel

[ Data feed

T ok cuory

IR power 1 semplte Apps Certified Connectors Template Apps Connect

Azure Databricks

< Azure Databricks

adb-7675839323985314.14.azuredatabricks.net

HTTP Path (O

sql/protocolvl/o/7675839323985314/0212-043423-Bhdnmkpl You aren't Signed in.

4 Advanced Options (optional)

Default catalog (optional) ()

Example: abc Slgn in

Database (optional) @
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Chapter 8: Processing Data Using Azure Synapse Analytics

Home > Create a resource

Azure Synapse Analytics »#

Azure Synapse Analytics © adc o rmories

Microsoft

* 3.9 (14 Azure ratings)

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 your resources.

Subscription * @ [ Visual Studio Uttimate with MSDN v |
Resource group * ® [ ew) PacktADESynapse v

Create new
Managed resource group @ [ Enter managed resource group name v]

Workspace details

MName your workspace, select a location, and choose a primary Data Lake Storage Gen2 file system to serve as the default

location for logs and job output.
| packtadesynapse | ]

Region * [ southeast Asia v |

Workspace name *

Select Data Lake Storage Gen2 * @ (®) From subscription () Manually via URL

| (New) packatadesynapse v ‘
Create new

Account name * (@

File system name * | (New) synapse ~ ‘

Create new

. Assign myself the Storage Blob Data Contributor role on the Data Lake
Storage Gen2 account to interactively query it in the workspace.

@ 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 ta 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

Home > Create a resource > Azure Synapse Analytics >

Create Synapse workspace

*Basics *Security  Networking

Tags  Review + create

Configure security options for your workspace.

Authentication

Choose the authentication method for access to workspace resources such as SQL pools. The authentication method can be

changed later on. Learn more ¢!

Authentication method @

@ Use both local and Azure Active Directory (Azure AD) authentication

O Use only Azure Active Directory (Azure AD) authentication

SQL Server admin login * @
sQL Password @

Confirm password

[ sqladminuser ‘

\/} @ Pass

System assigned managed identity permission

Select to grant the workspace network access to the Data Lake Storage Gen2 account using the workspace system identity.
Learn more &
| Allow network access to Data Lake Storage Gen2 account. ©

@ The selected Data Lake Storage Gen2 account does not restrict network access using any netwark access rules, ar you selected a
storage account manually via URL under Basics tab. Learn more o'

Workspace encryption

A\ Double encryption configuration cannot be changed after opting into using a customer-managed key at the time of
workspace creation.

Choose to encrypt all data at rest in the workspace with a key managed by you (customer-managed key). This will provide
double encryption with encryption at the infrastructure layer that uses platform-managed keys. Learn more &

O tnable (®) Disable

Double encryption using a customer-

Review + create

‘ < Previous || Next: Networking >




Home > Microsaft.Template-20220306205153 > PacktADESynapse >

@

Synapse warkspace

£ bearch (Ctri+/) «

@ Overview

E Activity log

B Access control (IAM)

® Tags

/P Diagnose and solve problems
Settings

4 Azure Active Directory

Properties

B Locks

Analytics pools

T SQL pools

# Apache Spark pools

# Data Explorer pools (preview)

packtadesynapse =

-

Resource group (move)

Status
Location
Subscriptic
Subscriptic
Managed

Managed

Workspace web URL

Tags (edit)

 Essentials

: Succeeded

on (move
on ID
virtual network  : Yes

Identity object ... :

Getting started

: PacktADESynapse

-+ New dedicated SQL pool + New Apache Spark

: Vicual Studio Ultimate wit

: https://web.azuresynapse.

: Click here to add tags

&

‘Open Synapse Studio

Start building your fully-integrated
analytics solution and unlock new
insights.

Open &
Security
@ Encryption
P @ synapselive v £ Velidateall (1) Publish
ﬁ Data 4oy o« B anopse *
i Workspace Linked | Mew forder Selectal v () Ref
B [T Fiteresourcesbyname | | € 7V Ty > v
4 Azure Data Lake Storage Gen2 2 Name
) packladesyrase (Primary - packal... N data available in this blob cor
a & synapse (Primary]

& synapse

EF sascript1

|D Runl D Undo | v (1) Publish g% Query plan

Connect to [ @ Buitt-in

Microsoft Azure

@ We use optional cookies to provide a better experience. Leam more [

»

#

& synapselive v ) Puish sl

Horspeee

¥ Fiter resources by name

% Validate all

B synapse

T Upload [ selectal ~ ) Refrash

‘ & = v P synapse

4 Azure Data Lake Storage Gen2 2 Name ~  Last Modified

4 B packtadesynapse (Primary - packat. No data available in this blob container

synapse (Primary)

b B (Attached Containers)

& synapse X

=, New SQL script v El New notebook éfb New data flow B New
& = v I synapse > CSV

Name ~  Last Modified

[ covid-data.csv
Preview

06/03/2022, 21:41:24

MNew SQL script > Select TOP 100 rows | ]

New notebook > Create external table

New data flow Bulk load

New integration dataset

Use database | master | ()

1 -- This is auto-generated code
2 SELECT
3 | ToP 100 *
4  FROM
5 OPENROWSET(
6 BULK ‘https://packatadesynapse.dfs.core.windows.net/synapse/CSV/covid-data.csv',
7 FORMAT = ‘CSV',
8 PARSER_VERSION = '2.8'
9 ) AS [result] L
1e
Results  Messages ~
View = Export results
[ 2 search |
[«] c2 a c4 cs (<3 a et} | |
iso_code continent location date total_cases new cases  new cases smo.. total de
AFG Asia Afghanistan 1/1/2021 52513 183 131.143 2201
AFG Asia Afghanistan 2/1/2021 52586 73 117.429 221
AFG Asia Afghanistan 3712021 52709 123 123 2221
AFG Asia Afghanistan 4/1/2021 52909 200 128.857 2230
AFG Asia Afghanistan 5/1/2021 53011 102 123429 2237
« 8



& synapse sQL script 1 L]
<) Undo ~ (1) Publish & Connect to | @ Built-in Use database | serverless O
1 Create database serverless
2 GO
3 Use serverless
4 GO
5 CREATE VIEW covid as
6 SELECT
7 *
8 FROM
9 OPENROWSET (
10 BULK 'https://packatadesynapse.dfs.core.windows.net/synapse/CSV/covid-data.csv',
11 FORMAT = ‘CSV*,
12
13
14 ) AS [result]
15

& synapse B saLscrpt 1 . SQL script 2 .

D Run D undo |~ [Ty Publish &% Queryplan | Connectto Use database O

use serverless

GO

select iso_code,location , continent,

max(isnull(new_deaths_per_million,@)) as death_sum,

max(isnull{people_fully vaccinated,®) / isnull(population,@)) * 18@ as percentage vaccinated From covid
where isnull(population,@) > leeeeea

group by iso_code,location, continent

order by death_sum desc

packtadesynapse - Microsoft Az X 5 packtadesynapse - Azure Syn

web.azuresynapse.net

[Er R AT I S R

Results  Messages

@ Synapselive - “% Validate all [NUNIENTY]

view (T e ) 1= Export results

ﬁ B synapse
[P search
_ Filter S By i 7 7
] i SRy nar iso_code location continent death_sum percentage_va.
i SEjiiscri B kaL script
SCUpts Kz Kazakhstan Asia 120611 0
= ; {51 Notebook
SSibes R 150 Lesotho Africa 106527 o
& Data flow
m) BIH Bosnia and Herzegovina Europe 6143 0
% Apache Spark job definition
BWA Botswana Africa 58,618 0
G T3 Browse gallery . .
NAM Namibia Africa 57.975 o
! Import
4 L&N Lebanon Asia 51853 i

Home > PacktADESynapse > packtadesynapse
Create aresource packtadesynapse | Apache Spark pools
§ Home Synapse workspace

Bl Dashboard

All services Analytics pools New
L sea

FAVORITES

Name

All resources

No results




Home > PacktADESynapse > packtadesynapse >
New Apache Spark pool

*Basics *Additional settings Tags  Review + create

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

Apache Spark pool details
Name your Apache Spark pool and choose its initial settings.

Apache Spark pool name * [ packtsparkpeol | v]
Isolated compute @ (O Enabled (8) Disabled

Node size family | Memory Qptimized i v
Node size * [[small (4 veores /3268) | v
Autoscale* @ (®) enabled () Disabled

Number of nodes * E’m

Dynamically allocate executors @ (O Enabled (®) Disabled

Estimated price @ Est. cost per hour

1.65 to 5.50 USD
View pricing details

A\ Contact an Owner of the storage account, and verify that the following role
o 9
assignments have been made:

* Assign the workspace MS| to the Storage Blob Data Contributor role
on the storage account

o Assign you and other users to the Storage Blob Data Contributor
role on the storage account

Once those assignments are made, the following Spark features can be used:
(1) Spark Library Management, (2) Read and Write data to SQL pool databases
via the Spark SQL connector, and (3) Create Spark databases and tables

< Previous

Home > PacktADESynapse > packtadesynapse >
New Apache Spark pool
“Basics *Additional settings  Tags  Review + create

Customize additi i including ic pausing and versions.

Automatic pausing

Configure automatic pausing. If enabled, the Apache Spark pool will automatically pause after the selected idle time.

Automatic pausing * © @ Enabled O Disabled

L

Number of minutes idle * [0 v

Component versions

Select the Apache Spark version for your Apache Spark pool.

Apache Spark * 31 o
Python 38

Scala 21210

Java 180282

NET Core 31

.NET for Apache Spark 20

Delta Lake 1.0

Spark configuration

Upload a Spark configuration file to specify additional properties on the Spark pool. This will be referenced to configure Spark
spplications upon job submission. Learn more

File upload [ select a xt file

< Previous | [ Next: Tags >

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

@ synapselive v % Validateall (T Publisha

Data B synapse x

Workspace Bl newsauscript v [£] New notebook v 0 New data flow 5 New

7 Filter resources by name € 7 M| aymapse > esv

Fe s wa>,

4 Azure Data Lake Storage Gen2 2 Name A Last Modified
4 B packtadesynapse (Primary - packat. [ covid-data.csv PR3O, 21:41:24
Y — Freview
b B (Atiached Containers) Mo s serer e
New notebook 5[ Load to DataFrame
New data flow New Spark wable

New integration dataset



@ We use optional cookies to provide a better experience. Learn more (1

> @ synapselive

ﬁ Data
u

Workspace

v % Validate all

7] Notebaok 1 .

B synapse

Linked P Runad |

Accept

[ Filter resources by name

J @ Not started

Run cell

4 Azure Data Lake Storage Gen2 2 2

4 B packtadesynapse (Primary - packat...

& synapse (Primary)

9 Undo | v (1) publish [ Outiine \lm«hw[ v || Language | PySpark (Python)~ | [ Variables
| e |

%Xpyspark

|

|

2

3

4 |, _header=True
5

3

df = spark.read.load('abfss://synapse@packatadesynapse.dfs.core.windows .net/CSV/covid-data.csv', format='csv'
ists_uncomment line below

> (Attached Containers)
displayf(df.1imit(10))
[ | Press shift + enter to execute cells
+ Code + Markdown
MG e
> 1 wsql
2 Describe vi;
Bl ~ 9 sec - Command executed in 8 sec 915 ms by arrnagaraj on 7:18:26 PM, 3/19/22
I— Export results v |5
col_name data_type comment
cpv Africa Cape Verde 18/2/2021 5
iso_code string null
cpv Africa Cape Verde 19/2/2021 continent string ol
«
location string null
Markdown
+ date string null
| 1 df.createOrReplaceTempView("v1") total_cases string null
§] Press shift + enter to execute cells
new_cases string null
1 %%sql
2 Describe table sparksgldb.covid;
v 1 sec - Command executed in 1 sec 61 ms by arr.nagaraj on 7:39:41
col_name data_type
> 1 %%sql date string
2 Create database sparksqldb; . .
3 Create or replace table sparksqldb.covid continent string
4 USING Delta
5 AS location string
6 Select date, continent,location, CAST(new_cases as int) as new_cases,
7 CAST(new_deaths as int) as new_deaths from vi new_cases int
[41 ~/ 24 sec - Command executed in 1 ms by arr.nagaraj on 7:34:07 PM, 3/19/22
new_deaths int
No data available
| 1 sql
- Code + Markdown 2 DESCRTBE DETATL sparksqldb.covid |
N2 1 se¢ - Command executed in 1 sec 168 ms by arrnagaraj on 8:12:54 PM, 3/19/22

[6]

1 uxsql

2 Delete from sparksqldb.covid where continent is NULL|

14 sec - Command executed in 14 sec 145 ms by ar.nagaraj on 7:48:18 PM, 3/19/22 format
> Job execution Succeeded  Spark 2 executors 8 cores delta

1 df2 =

2 df2.createOrReplaceTempView("old_Data")

[s]

v 4 sec - Command executed in 4 sec 15 ms by arr.nagaraj on 8:35:28 PM, 3/19/22

> Job execution Succeeded  Spark 2 executors 8 cores

= Bxport results

id name

eseription

<B766200-b511-4772-abaa-dead, null abfss:/jsynapse@packatadesyna,

sparksgldb.covid

spark.read.format("delta").option("versionAsOf", @).load("/synapse/workspaces/packtadesynapse/warehouse/sparksqldb.db/covid")

View in monitoring  Open Spark UIZ

DataFrame[date: string, continent: string, location: string, new_cases: int, new_deaths: int]

1 %%sql
2 Select * from old_Data where continent is NULLI

~/ 6 sec - Command executed in 5 sec 801 ms by arr.nagaraj on 9:25:55 PM, 3/19/22

> Job execution Succeeded Spark 2 executors 8 cores

View in monitoring  Open Spark UIC3

View = Export results B
-

date continent location new_cases new_deaths .

1/1/2021 null South America 45902 1080

2/1/2021 null South America 38823 875

3/1/2021 null South America 39551 892

4/1/2021 null South America 50539 1199



& synapse (Primary)

b E {Attached Containers)

B e s P @ »

New external table

Source file format settings
Specify the format and layout of your data. Learn more [}

File path

ksqldb.db/covid

synapse/synapse/workspaces/pa;

Preview Data

File type
Parquet

Max string length * ©
4000

Cancel
Create SQL database
Create database to organize your workload
into databases and database objects.
Name *
ServerlessSQLdb
Cancel
2 synapse E saLsaipt3 .

) Undo | v Ty Publish 4% Query plan

Connectto | @ Built-in -

B synapselive V£ validate all  |T] Publish all
Data + v « synapse *

Workspace IT- Et New SQL script v éQ New data flow B New integration dataset $ Upload i Download - New
|v Filter resources by name L SV |synapse > synapse » workspaces > packtadesynapse > warehouse > sparksqldb.db
4 Azure Data Lake Storage Gen2 2 Name ~  Last Modified

4 B packtadesynapse (Primary - packat.. | £ covid

Select TOP 100 rows

|
Mew SQL script >

| Create external table

New data flow

New integration dataset Bulk load

Copy link

New external table

Select target database
Learn more [4

Select SQL pool* ©

[ @ suilt-in

Select a database* (O

‘ sparksgldb v |

sparksqldb

Create external table
O Automatically @ Using SQL script

o This will generate a SQL script and you will be required to run the SQL script.

New external table

Select target database
Learn more [}

Select SQL pool* ®

[ @ suiltin

Select a database* ©

[ servertesssatdb |

External table name

| dbo.covid_ext

Create external table
O Automatically @ Using SQL script

o This will generate a SQL script and you will be required to run the SQL script.

Cancel

s

1 IF NOT EXISTS (SELECT * FROM sys.external_file_formats WHERE name = 'SynapseParquetFormat’)

2 CREATE EXTERNAL FILE FORMAT [SynapseParquetFormat]

3 WITH ( FORMAT_TYPE = PARQUET)

4 60 1
5

6  IF NOT EXISTS (SELECT * FROM sys.external_data_sources WHERE name = 'synapse_packatadesynapse_dfs_core_windows_net')
7 CREATE EXTERNAL DATA SOURCE [synapse_packatadesynapse_dfs_core_windows_net]

8 WITH (

9 LOCATION = ‘abfss://synapse@packatadesynapse.dfs.core.windows.net’

1o )

1 6 1
12

13 CREATE EXTERNAL TABLE covid_ext (

14 [date] nvarchar(4e00),

15 [continent] nvarchar(4eee),

16 [location] nvarchar(4008),

17 [new_cases] int,

18 [new_deaths] int

19 )

20 WITH ¢

21 LOCATION = *synap es/packt. /sparksqldb.db/covid",

2 DATA_SOURCE = [synapse_packatadesynapse_dfs_core_windows_net],

23 FILE_FORMAT = [SynapseParquetformat]

24 )

25 GO 1
26

27

28  SELECT TOP 180 * FROM dbo.covid_ext



B e P ao>d)

28 SELECT TOP 1@@ * FROM dbo.covid_ext

29 GO
Results  Messages ~
View 1= Export results
[ P search ]
date continent location new_cases new_deaths [l
29/12/2021 Africa South Africa 9020 81
30/12/2021 Africa South Africa 12978 126
31/12/2021 Africa South Africa 11754 84
1/1/2022 Africa South Africa 9793 53

rosoft Azure

@ We use optional cookies to provide a better experience. Learn more &

» @ Synapselive v L Validate all

ﬁ Data 4+ v « B souseip3 7] Incrementsl_Data Lo... B synapse x
E Workspace ed 2 NewsQuscript v {7 New notebook ~ & New data flow  ER New integration

|V Filter resources by name l &>~ M synapse >

4 Azure Data Lake Storage Gen2 2 Name ~  Last Modified

20/03/2022, 21:51:26

B synapse (Primary)

m) 4 B packtadesynapse (Primary - packat.

b [B (Attached Containers)

»

@ Synapselive £ Validate all Pul

al

ﬁ Develop + ¥ «  tmp « &
- -
1 | Filter resources by name E newsatscipt v [
4 Notebooks & = v P synapse > trans
|E| {7] Process Data_Spark_Pools New notebook |
m T me B3 New folder 03-20.cov
I Import
Develop + v« B ® & syropse £ incremental Data L. ®
D Runall | v D undo | v (1) Publish [E] Outline ‘lA«th\ ktsparkpool ] Iung.uge PySpark (Python)J 3 variables O @

4 Notebooks 3 © Ready @B

® ] incremental_Data_Load MGQE-- @

General  Related (0)
Pr k.
7] Process_Data_Spark_Pools E i ok T
o 7 mp 2 val date = java.time.localDate.now [ -
3 val transaction_today = spark.read.forsat(“csv").option("header®, "true").option("inferSchema”, “true*).loa Jncemental Datal oad
4 display(transaction_today) Bescrpton
@ +/ 5 sec - Command executed in 5 sec 390 ms by arr.nagaraj on 11:00:26 PM, 3/20/22
> Job execution Succesded  Spark 2 executors & cores View in monitoring  Open Spark I
View ) Char ) = Exportresuits v 5]
° Type
Transaction_id Order_id Order_dt customer.id il pynboieteck
Size
1 1 2022-03-10 ¢ o
2 1 2022-03-10 c1
Notebook settings
3 1 2022-03-10 c1 (B Include cell output when saving

-+ Markdown ML G e T
E 1 %%spark

2 transaction_today.createOrReplaceTempView("transaction_today")

[3] ~ 1 sec - Command executed in 1 sec 792 ms by arr.nagaraj on 11:13:23 PM, 3/20/22

-+ Code  —+ Markdown [ T U v ISP 7

%%sql

CREATE -DATABASE - IF -NOT - EXISTS Dataload;

CREATE - TABLE - IF - NOT EXISTS Dataload.transaction_data(transaction_id int, -order_id-int, -Order_dt Date,custom
4 USING DELTA

[FTRE

[4] 23 sec - Command executed in 1 ms by arr.nagaraj on 11:21:54 PM, 3/20/22

No data available



1 %%sql

2 Merge-into-Dataload.transaction_data-source

3 Using-transaction_today target-on- source.transaction_id-= target.transaction_id

4 WHEN MATCHED  THEN UPDATE SET - *

5  WHEN -NOT MATCHED AND- (target.transaction_id is not null or target.order_id is not null or target.customer_i
6  THEN-INSERT-*-

7

[9] =+ 18 sec - Command executed in 18 sec 198 ms by arr.nagaraj on 11:49:47 PM, 3/20/22

> Job execution Succeeded Spark 2 executors 8 cores View in menitoring  Open Spark UIZ

» @ synapselive v £ Validate all [FUNERSVSIEIE]

) .
L Develop + v« B & synapse {5 Incremental Data L...

E outline Attach to | packtsparkp

] D> Runall | v D Undo | v

i [ Y Filter resources by name

4 Notebooks 3 @ Ready

Publish
® 7] Incremental_Data_Load [4] v agaraj on 11:21:54 PM, 3/20
{7 Incremental Data L. X 7

B Runall | v 9 Undo | v [Ty Publish B Outline ‘ Attach ta | packisparkpool - | Language | PySpark (Python) - | [ Variables [

@ Mot started (@D Existing pipeline

«  Fl incremental Data_to.. @D incremental Data_.. ®

:l Activities ¥ o« v Validate  [> Debug -

i Incremental_Data_Loa M
d

> Synapse
2 ynap: General  Related

> Move & transform

MName *

> Azure Data Explorer | incremental_Data_Load

—_

New trigger

Name *

l Incremental_Data_Load

Description

Type *

[ Schedule

Start date * ©

l 03/26/2022 09:39:02

Time zone * @

[ Coordinated Universal Time (UTC)

Recurrence * ©

Every[ 1 || Day(s)

v Advanced recurrence options

Execute at these times

Hours ’ 9 X

Minutes ’ 0 X

09:00
D Specify an end date

Annotations

Add triggers + New

[ choose tigger.

= | Start trigger 0]
Start trigger on creation

[ search




New trigger
Trigger Run Parameters
Name Type Value

This pipeline has no parameters

« El Incremental_Data_Lo... (D Incremental Data_... X

] Activities v o« v Validate [> Debug

IP Search activities ‘

Make sure to "Publish” for trigger to be activated after clicking "OK"

Get Data
| Synapse X All
. . Azure Synapse Anal saL
File Home  Insert Moadeling Al Sl e
e ) Azure Synapse Analytics workspace (Beta)

&| (o a5

Get Excel  Power Bl

datav | orkbook datasets Certified Connectors | Temalate Apps cancel

+ New dedicated SQL pool + New Apache Spark pool + New Data Explorer pool (preview) O Refresh f Reset SQL admin password ‘ ]ﬂ] Delete

/ Essentials JSON View
Resource group (move) : PacktADESynapse Networking : Show firewall setti
Status : Succeeded Primary ADLS Gen2 acco... : https://packatadesynapse.dfs.core.windows.net
Location : East US Primary ADLS Gen2 file s... : synapse
Subscription (move) : Visual Studio Ultimate with MSDN SQL admin username : sqladminuser
Subscription ID : SQL Active Directory ad...  : live.com#arr.nagaraj@gmail.com
Managed virtual network ~ : Yes Dedicated SQL endpoint  : packtadesynapse.sql.azuresynapse.net
Managed Identity object ... : Serverless SQL endpoint  : p pse-ondemand.sq|. pse.net
Workspace web URL : https://web.azuresynapse.net?workspace =%2fsubscrip... Development endpoint : httpsy//| dev. pse.net
Tags (edit) : Click here to add tags
x
SQL Server database
Server ©
Ltad, N | |
[ pac ql yna
DI O
Data Connectivity mode (O SQL Server database X
® Import
O DirectQuery Windows packtadesynapse-ondemand.sql.azuresynapse.net
2 z .
> Advanced options T ou aren't signed in.
Sign in
Cancel Microsoft account
Navigator o X
Pl covid_ext y
Display Options * [ | Preview downloaded on Sunday
8 e date continent  location new_cases  new_deaths
o Afrl h Afri
o Bicatalcad 29/12/2021 | Africa South Africa 9020 al B
30/12/2021 |Africa South Africa 12978 126
B W demut 31/12/2021 |Africa South Africa 11754 84
4 W ServerlessSQLdb [1] 1/1/2022 | Africa South Africa 9793 53
I W T covid_ext 2/1/2022  Africa South Africa 4357 30
20 sparksqidb 3/1/2022  |Africa South Africa 3076 8 |
4/1/2022  Africa South Africa 2078 139
5/1/2022 | Airica South Africa 11106 110
6/1/2022  Africa South Africa 9858 null
7/1/2022 | Africa South Africa 9259 140
8/1/2022  Africa South Africa 7759 119
9/1/2022 | Africa South Africa 4482 82
10/1/2022 | Africa South Africa 2409 77
11/1/2022 | Africa South Africa 5668 119
12/1/2022 | Africa South Africa 6760 181
13/1/2022 | Africa South Africa 5917 159
14/1/2022 | Africa South Africa 5235 128
SOL Server database X 15/1/2022 | Africa South Africa as90 161
. 16/1/2022 | Africa South Africa 2659 &
packtadesynapse-cndernand.sol azuresynapse.net A e P — —
Vo are currenty igned i 18/1/2022 | Africa South Africa 3657 120
SIS 19/1/2022  Africa South Africa o 0
Microsaft account v
20/1/2022 | Africa South Africa 8282 275

Corce Select Related Tables

Sack

Transform Data
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Visualizations
Build visual
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Fields »

BB covid_ext
0  continent
] date
| @ locstin_|
[J ¥ new_cases
@ 3 new deaths
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Chapter 9: Transforming Data Using Azure Synapse
Dataflows

@ e use optional coakies 10 provice a batter experience. Learn more 1

»

© Synapselive <% Validate all ublish all
* Data 4 v o« B snapse x

=] Workspace Ef NewsQuscript v &/} New data flow MR New integration dataset T Upload & Download
e » Micers Tempits 0220006205 153 © PatADCS ARz ]
(@ packtadesynapse B

p—

4 Mame ~  Last Modified

o ham oSl b ApmhrSnk Azure Data Lake Storage Genz 2
Glory e M) . B packiadesynzpse (Primary - packat.. B3I €SV 06/03/2022, 2132:20
8 sunies PO

2ot - B synapse 18/03/2022, 22:54:18
[ —— E
o o Steuin B3 transaction-data 20/03/2022, 21:51:08

Sumapon - "
secogs R ——
POPR—— ensgeenny s
- Vot vt A e
B Lecu a0 tzdy Al heve 0 okl ta0E. New folder
P f—
" sn:;) | Ctransaction table-t1-parquet |
y— B s

hgizantonaud oioe v

[ SR— peey
Py

Microsoft Azure

Microsoft Azure @ We use optional cookies to provide a better experience. Leam more L Accept Reject | | More options | x

@ iz use optional cookies to provide a better experience. Learn more 14 @ synapselive v % Validateall O @
? @ grapselive v g Vaidateall (| Publishal Integrate + v o« B synape 0D Copy Data Flow P
e | it v ' Validat Debug | v A QD 0ata flow debu Y
f Integrate « ) symapse * ter resources by name | Activities ¥ « siidate > 9 | £ Addtrigger at 9 0B

Properties

4 Pipalines :

Incrementsl_Data_Losd ©es \ Move & transform

Capy Data e
B Copy Data taa! General  Related

e ¥ P u >»

I3 import resources from upport fles ® 0 Copy.DataHlow T
U incremental_Data_Laad ! " S copyaat N
e oo
= Import from pipeline remplate | B
v Azure Data Exolorer Description

& synapse UD Copy_Data_Flow ® ) Copy.CSV_to_Parquet @ P

v validate (I Data flow debug g 0B -

Propei
i Add Source i
| - : & el General  Related (1)
General Parameters  User properties g % Add Source JER—
g Name *
s

ATd Flowlet (preview)

Data flow *

I [ Copy_CSV_to_Parquet

New integration dataset

csv In pipeline activities and data flows, reference a dataset to specify the location and structure of your
B data within a data store. Learn more [
Columns
0 total Select a data store
+

| [ nawre Data Lake |

Al Azure Database File Generic protocol NoSQL  Services and apps

Source settings ~ Source options  Projection  Optimize  Inspect  Data preview
= Azure Data Lake Storage Azure Data Lake Storage
Output st . il
utput stream name [= | |  Leammore 3 Genl Gen2

Source type *
Workspace DB

Integration dataset

Select format

Choose the format type of your data

ik X

Avre DelimitedText Excel




Set properties

Name

transactiontablet1 I

Linked service *

| ‘ packtad p kspace ~ | f
Connect via integration runtime * O
@ AutoResolvelntegrationRuntime (Managed Virtual Network) 4
@ Interactive authoring enabled ©
File path
‘ synapse |/‘ csv ‘/‘ transaction_table-t1.csv | £ v
First row as header u

Import schema

(®) From connection/store () From sample file () None

> Advanced

v Parquet
n ’ Calumns:
mport datafrom v &
+

synapse 0D Copy_Data_Flow ® $D Copy CSV_to Parquet ® _
« Validste (’ Data flow debug Sk Ssttngs  Mapping  Optimizz Inspect  Data preview
SRR | I— 1
Eesv
B Incoming stream * v v
Columns: Sink type * 5]
=T integration dataset Inline Workspace DB Cache

JFER— nerCrmererrareoooe: Dataset Select... | A mew

' | Destination

: i Options B flow schema diitt @
: AddSource | N/ |

[ validate schema @

Select format

Choose the format type of your data

New integration dataset

In pipeine activites an cita fiaus,reference a dataset to Specfy he location and structure o your m
data within 2 data store, Learn more [

Select a data store

£ Azure Data Laks

Al Azwre  Dstabase File Genericprotocol NoSQL  Services and apps Avro DelimitedText JSON

- N

Azure Data Lake Storage || Azure Data Lake Storage
Genl GenZ

ORC Parquet Binary




Set properties

Name

| transactiontablet1parquet l

Linked service *

| packtadesynapse-WorkspaceDefaultStorage ~ l /

Connect via integration runtime * ©

° AutoResolvelntegrationRuntime (Managed Virtual Network) ~ i
° Interactive authoring enabled ©
File path
| synapse ]/l transaction_table-t1-parq l/ File I B v

Import schema

@ From connection/store O From sample file O None

> Advanced

[Ow)] Copy_Data_Flow x @ Copy_CSV_to_Parquet

« v Validate [> Debug | v I{r’/.!; Add triggerl o Data flow debug

« B synapse @D Copy._Data_Flow ® @D Copy.CSV_to_Parquet ® j

Trigger on-demand run of the last
published pipeline

7 v validate () Data flow debug

New/Edit
2 o
Besv & Parquet
= - [ Data flow1

Impor: data from Columns:

transactiontablet1 i 8 total 5O
A D + v « (@D CopyData Flow & Copy.CSV_toParquet & synapse x
i Workspace Linked E New SQL script é".\ New data flow B New integration dataset 5 Upload i Download + New folder

& = v P synapse

¥ Filter resources by name |

. 4 Azure Data Lake Storage Gen2 2 Name ~  Last Modified
L] 4 B packtadesynapse (Primary - packat... B] csv 06/03/2022, 21:32:20
B3 synapse 18/03/2022, 22:54:18
. 3 (Attached Containers) B transaction-data 20/03/2022, 21:51:08
Bl ieoroion dassts .
| tew sat script | > I I

& transactiontablet!
New data flow Create external table

B8 transactiontabletlparquet
New integration dataset Bulk load

Select TOP 100 rows

B3 transaction_table-t1-parquet
Source folder format settings
Specify the format and layout of your data.

Folder path
https: dfs.core.windo ynap: tion_table-t1-parquet/

File type

[ Parquet format

Apply




UD CopyDataflow X &P Copy.CSV_toParquet & synapse EJ savsipt4 .
9 Undo |~ (T Publish g% Query plan | Connectto Use database O
1 -- This is auto-generated code
2 SELECT
3 Top 108 *
4 FROM
5 OPENROWSET(
5 BULK https://packatadesynapse.dfs.core.windows.net/synapse/transaction_table t1 parguet/**',
7 FORMAT = *PARQUET"
8 ) &S [result]
9
Results  Messages A~
N R e
\ P search
tid transaction date  order_count total_cost sid pid el 2
170732 20211118 iz 26091 4 7 10F825C6-AZB..  BO2898
170733 20220312 54 13454 5 3 CAASBOB9-CT1..  BFE2CS
170734 20210628 60 15336 6 5 77COES49-B824..  FEBESS
170735 20220331 o 31366 7 4 691E6E33-8E5D...  A4BCBI
170736 20211125 51 5286 8 3 2B207737-5E1..  DB7937

Home > Microsoft.Template-20220306205153 > PacktADESynapse >

(&) packtadesynapse = -

Synapse workspace

I/O bearch (Ctrl+/) I « ~+ New dedicated SQL pool + New Apache Spark
6 Overview “ Essentials
Activity log Resource group (move) : PacktADESynapse
B Access control (IAM) Status : Succeeded
Location
@ Tags
Subscription (move) : Visual Studio Ultimate wit
i Diagnose and solve problems
Subscription ID
Settings Managed virtual network ~ : Yes

& Azure Active Directory

Il Properties

Managed Identity object ... :

Workspace web URL

Tags (edit)

: hitps//webazuresynapse.

: Click here to add tags

8 Locks
Getting started

&

Analytics pools

a SQL pools Open Synapse Studio

Start building your fully-integrated

I
@ Apache Spark pools analytics solution and unlock new

& Data Explorer pools (preview) insights.
Opend
Security
@ Encryption
? @ synapselive 4 Validateall (T Publishall
ﬁ Data + v « @D Copy_Data_Flow &P Copy_CSV_to_Parquet B synapse X
Workspace Linked El vewsaLscript v @) Newdataflow E New integration dataset T Upload . Download
Iv Filter resources by name I € [anapse
4 Azure Data Lake Storage Gen2 2 Name A Last Modified
Bacsv 06/03/2022, 21:32:20
B3 synapse 18/03/2022, 22:54:18

B3 transaction-data 20/03/2022, 21:51:08

b (Attached Containers)

B2 transaction_table-t1-parquet 10/04/2022, 15:10:41

4 Integration datasets 2
&0 wansactiontablet!

i wansactiontabletiparquet

New folder
| v:nsa:linmtable-transfomaﬁnn-parquﬂ J

| |




Copy_CSV.to_Parque... Copy_Data_Flow

[ sauscripta

& Copy.CSV_to_Parquet @D pataFiow-Transfor...

 Validste > Debug | v £ Addtrigger (R Dataflow debug @

General  Seftings  Parameters

6 Data flow1

m{Dh

User properties

Properties

Related

r General

| Description

Data flow * [ sontittervatatiow

VI & Open + New

Annotations

Run on (Azure IR) * @&

[® Autoresolveintegrationfuntime the. |

+ New

Compute type * ©

[ Basic General purpese)

*]

Core count * @ | 4 (+ 4 Driver cores)

[hn)] Copy_Data_Flow éﬁ Copy_CSV_to_Parquet

~ Validate a Data flow debug

[ transactiontablet1

Columns:

8 total

Add Source

v

Source settings  Source options

& synapse

Projection Optimize

Inspect

@D DataFlow-Transfor...

Data preview [ Description ~

| pr—
Output stream name * II transactiontablet? I

Learn more [}

‘ Workspace DB ‘

— | 5 Test connection  ¢® Open

Source type *
Integration dataset Inline

Dataset * I B transactiontablet1 |

Options Allow schema drift ©

@D Copy_Data_Flow &P Copy_CsV_to_Parquet & synaps

~ Validate G Data flow debug

[E) transactiontablet!

Import data from
transactiontablet]

! Add Source

e By Add Flowlet (preview)

x P

L] éﬁ SortFilterDataFlow L]

Properties

General Related (1)

Name *

SortFilterDataFlow

Description

[®) transactiontablet1
Import data from /
transactiontablet1
'+
transactiontablet2
= Columns:
0 total
+
Source settings ~ Source opticns  Projection ~ Optimize  Inspect  Data preview
Output stream name * | ansactiontablet2 I } Learn more []
Source type * =
urce typ =
Integration dataset Inline Workspace DB

Dataset * | Select...

Options Allow schema drift ©




Set properties

Name

| transactiontablet2

Linked service *

I packtadesynapse-WorkspaceDefaul g v l &z Vv Validate o Data flow debug
Connect via integration runtime * ©
° AutoResolvelntegrationRuntime (Managed Virtual Network) v £
@ Interactive authoring enabled © m transactiontablet!
File path a
N Columns:
[ synapse \ /[ csv | /[ transaction_table-t2.csv ] Bl v
8 total
First row as header I/O Fearch
Import schema —
(®) From connection/store () From sample file () None B ST _ Multiple inputs/outputs
A
> Advanced a ) | 73 Jol I
Import data from tat .
e cecort sbicts =4 Conditional Split

[# transactiontablet1

Import data from
transactiontablet]

[£ transactiontablet2

Import data from
transactiontablet?

9% Exists

@D copy.DataFlow D Copy.CsV.toParquet X (B synapse (XD DataFlow-Transfor.. ® & SortFilterDataFlov ®

~ Validate o Data flow debug

transactiontablet!

Import data from
transactiontablet!

[2] transactiontablet2

Import data from
transactiontablet2

Join settings  Optimize  Inspect  Data preview

| e—— 4 D

[ Description ~

Output stream name * l join1 J Learn more [4
Left stream * l transactiontablet1 v J
Right stream * l transactiontablet2 ~ ]
Joinope” @ a @ @ @ 69
Full outer Inner Left outer Right outer Custom (cross)
Join conditions * ,
Left: ol Right: transactiontablet2's column

w | ]

e tid |

Filter settings ~ Optimize  Inspect  Data preview

Output stream name * I filter1 I
Jjeinl
}::I Incoming stream * | join1 4 |
Columns:
b 16 total .
Filter on * transactiontablet1@transaction_date=="20 ¥
~H 210915"
Row maodifier
+
[E transactiontablet \ joimt \ filter1
| A =
H Import data fr _!rh Inner join on f ? Columns
t’“P"" .i’ ‘nb‘g‘ !/ ‘transactiontablet!’ and / 16 total
ransaction [+ ‘transactiontablet?’ I+ total

[3) transactiontablet2

Import data from
transactiontablet?

|/0 sor I

Row modifier

Learn more [4



Sort settings  Optimize  Inspect  Data preview
Output stream name * l sort1 I Learn more [
Incoming stream * | filter1 v |

Options * D Case insensitive

D Sort only within partition

Sort conditions *

filter's column Order Nulls first

abe transactiontablet1@total_cost I Descendi... |

[E) transactiontablet1 join1 \ filter1 sort1 W sink1
A%
= ™ V Filtering rows using -1t
Inne join on / 4 . Cosmned
Import data from A e expressions on columns Sorting rows on columns
transactiontablet! it i1 e omsaclcrialiet| @ rsasncto ‘ransactiontableti@total cos{ / 8 total
[# transactiontablet2
Import data from
transactiontablet2
“
Sink  Settings Mapping Optimize Inspect  Data preview
Output stream name * [ sink1 I Learn more [}
Incoming stream * [ sort1 ¥ I
Sink type * %
Integration dataset Inline Workspace DB Cache
Dataset * | l # transformationparquet v I |;>°; Test connection f Open + New
Options !Al\aw schema drift ©
D Validate schema @
& synapse B satscript4 0

|l> Runl 2

Undo | v T} Publish &% Query plan

N X — T v S

1 -- This is auto-generated code
2 SELECT
3 TOP 100 *
4 FROM
5 OPENROWSET(
6 BULK 'https://packatadesynapse.dfs.core.windows.net/synapse/transaction_table-transformation-parquet/**'
7 FORMAT = ‘PARQUET'
8 ) AS [result]
9

Results  Messages

View 1= Export results

[P search
tid transaction_date | order_count total_cost sid pid a 2
271109 20210915 57 9729 1 10 E7B2FD1C-2E8... SE9B4A
191913 20210915 7 9686 1 10 CDSD4E1C-0A... 1F2214
163707 20210915 20 9684 1 El AGF14644-B6A... 33802F
265287 20210915 70 9608 2 9 ABD75C06-477...  40544D




Microsoft Azure

Fcm——
Pipeline runs
Analytics pools

Triggered  Debug & reun Q Cancel v (O Refresh
B saL pools —_—

¥ Filter by run ID or name ‘ ( Kuala Lumpur, Singa... : Last24 hours ) (_Pipeline name: All ) (_ Status: ANl ) (_ Runs: Latestruns ) ( Triggeredby: Al ) (Y Addfilter ) [ Copy fiters

£} Apache Spark pools

. )
{E} Data Explorer pools (preview) PO —

Activities [} Pipeline name Run start "4, Run end Duration Triggered by Status Error Run Parameters
fe o [[] DataFlow-Transformation  4/10/22, 6:57:00 PM 4/10/22, 7:01:25 PM 00:04:25 Manual trigger @ succeeded Original
B kQLrequests (O] incremental_Data_Load 4/10/22, 5:00:00 PM 4/10/22, 5:03:01 PM 00:03:00 Incremental_Data_Load € Failed i Original

€z » « »

Apache Spark applications ) o5 Data Flow 471022, 12:33:33 PM 4/10/22, 1237:12 PM 00:03:39 Manual trigger @ Succeeded Original
&B Data flow debug « »
Integration
% Trigger runs
Triggered  Debug & Reun ) Cancel v O Refresh Edit columns.
[Tf Filter by run ID or name I ( Kuala Lumpur, Singa... : Last 24 hours ) C Pipeline name : All ) ( Status : ) ( Runs : Latest runs ) ( Trigge
% Add filter
Showing 1 - 2 items
D Pipeline name Run start Ty Run end Duration Triggered by Status
| D DataFlow Transfor.. & B | 4/10/22, 6:57:00 PM 4/10/22, 7:01:25 PM 00:04:25 Manual trigger @ succeeded
D Copy_Data_Flow 4/10/22, 12:33:33 PM 4/10/22,12:3T:12 PM 00:03:39 Manual trigger ° Succeeded

<+

All pipeline runs » DataFlow-Transfarmation - Activity runs

DataFlow-Transformation

B Rerun B Rerun fromactivity & Rerun from failed activity () Refresh & Update pipeline
Data flow Zo
@ Detafiow

+ — = O

Activity runs
Pipeline run ID da0lee64-3db8-4675-aaed-0d6f98e1d66b
All status
Showing 1-1of 1items

Activity name Activity type  Runstart T Duration  Status Error Integration runtime

2] E Data flow 4/10/22, 65702 PM 000423 @ i ime (East US)

Al pipeline runs > DataFlow-Transformation - Activity runs > Data flow1

@ Data flowl Stages
Cluster startup time:2m 315 Number of Data
) Refresh  Autaretresh @) 0n @ 7 Edit datafiow
Transforma Stages

B 3 sink1

|Process ng e: 255 |
[\ - ] = TRANSFORM ROWS TIME
B -3 -7 -it-m

@ transactiontablet2 300k 1s 240ms
— ® filter1 1009
® joinl 300k
® transactiontabletl 300k 1s 483ms
Al streams B ® sink1 1009
® sortl 1009 20s
Sink Status Processing time . Highest processin.. T.  Rows written . | Stages Lineage
sink1 ® succeeded 255 208 1008 [E L]




Al pipeine runs > Datafiow Transformatian - Actty runs > Bata flaw?
© Data flow?

31 M

© Rl At @) 00

[8 -fa -7 |5t rm]

sort] diagnostics
Sort transformation  Status @ Succsedsd Towalcolumns 16 + New O« Updated 0 % Droppsd 0 ¢* Drifted 0

Stream information Partition chart

s
R
Total partition 200 ® YT TR T
Stage time. 205 0
Lact upeato (MBSTY 100472032, 130106 HR
Skeomass @ 1087 ©
2
Kortosis & nam
!
a
TN ts m 3 46 55 G 73 B $1 100 1S THD M 136 145 15463 172 A1 e 133
earten
« @D DataFlow-Transfor.. @ sortfi .
*]  validate () Data flow debug
3 [3 transactiontablet! joint filtert sortl @ sinkt
e A — -
B o - B
Import data from sk S PO expressions on coumns olumns: —
wansactiontablet! . meactoesstiuct e Guascio 16 total ransformationparquet
[® transactiontablet2
Import data from
transactiontablet2
+
Sortsetings Inspect  Data preview
Partition option * (O use current partitioning (O set partitioning

(D DataFlow-Transfor... X @D SortFilterDataFlow.

Activities ¥« ~ Validate [> Debug | ~ | Add lriggerl o Data flow debug
[ | — -
> Synapse New/Edit

~
. Data flow1
> Move & transform

arr.nagar

DEFAULT DIRECTORY
Notifications

T Dismiss all

@ succeeded

Successfully ran the pipeline DataFlow-Transformation (Pipeline).

View pipeline run

a few seconds ago

All pipeline runs > DataFlow-Transformation - Activity runs > Data flowl

@ Data flow1

Cluster startup time: 2m 355 Number of transformations:6 Data flow status: Success w)

O Refresh  Autorefresh @) on©  Z Edit dataflow 8 sink1 ()

Stages

— — = TRANSFORM ROWS M

u " B =11t = §2
® transactiontablet? 300k 1s 548ms -
® filter] 1009

— ®join 300k

a ® transactiontablet] 300k | 15 346ms
® sinkl 1009
® sort? 1009 2s 800ms. -




B synapselive

»
ﬁ Develop Loy o« @ CopyCsvito Parquet ®

& + validate () Data flow debug
b sQL scripts 3 Eesv @ Parquet
D P Notebooks 2 a —
-
@
B

Import data from ’ Export data to

4 Data flows | 2 transactiontabletl n transactiontabletlparquet
® @5 copycsvtoparquet|

& SortFilterDataFlow

Settings

+ New ] Delete

D MName Type Default value

w g v||\ o |: =

&P Copy.CSV_to_Parquet ®

@

v validate () Data flow debug

Besv

@ Parquet

A

éﬁ Copy_CSV_to_Parquet @

Import data from Export data to

transactiontablet1 transactiontablet1parquet
~ Validate a Data flow debug
Filter settings  Optimize  Inspect  Data preview

Eesv ¥ Parquet —_—
E Output stream name * | filter1 | Learn more [

Columns: Export data to

8 total transactiontablet1parquet )

T Incoming stream * I csv ~ I
[£

P — | Fter fier o
| Row modifier
I Open expression builder |

Add Source

Visual expression builder
¥ filter1

Expression

sid==3sid

Expression elements Expression values
Al D Filter by keyword ]
Functions + Create new

Input schema

Cached lookup

Data preview

ncel Clear contents

0D copy_Data_Flow L]

v Validate [> Debug | v £ Addtrigger () Data flow debug

Add dynamic content s
Data flow
L ‘18
] Data flow1
Clear contents.
Add dynami: above using any of exp . funct d system varisbles .
— Click any of the available System variables or Functions below to add them directly:
General  Settings User properties
9 Prep [P Fier system variables and functions | +

Data flow parameters (O > System variables

Name Value Type Expression © > Functions

s I: _é Data flow expression string O




Microsoft Azure

« All pipeline runs > Copy_Data_Flow - Activity runs = Data flaw1

Aalytiespools © Data flow
8 QL pools Cluster startup time:2m 27s Number of transformations: 3 Data flow status: Success
€] Apache Spark pacls ) Refresh  Autorefresh @) on @ Edit dataflow

£2 Data Explorer pools (preview) —
—_— _— -

Activities

= SOL requests

i KOL requests

Apache Spark applications —

Elesrva >,

Sinks  All str
88 Data flow debug inks streams

Integration sink Status Processing time ™. Highest processin.. ™ Rowswritten .  Stages

=
_ Parquet @ succeeded  35441ms 25 728ms £

£ Triggerruns

0 Integration runtimes

File Home Insert Draw Pagelayout Formulas Data Review View Help

9~ [jj & Calibri == E] e 28 Wrap Text General v ﬁ
¢ - @~
Paste B I U = v - «0 0 Conditional
S u = [ Merge & Center $v% 9% B Formatting =
Undo Clipboard 15 Font ™ Alignment [F] Number [

® POSSIBLE DATA LOSS Some features might be lost if you save this workbook in the comma-delimited (.csv) format. To preserve these features, save it in an Excel file form

R12 v i XV S
A B C D E 5 G H I I J Il K L M N

1 tid transaction order_cour total_cost sid pid d1 cl c2 2
2 1 20211111 3 44620 1 9|xyz FE220CAF-¢81FBB46D-384A-45CD-A5A7-04ES58FFAESC fabc
3 2 20211001 39 30518 2 8|Xyz E75DAF40- 7958C45C-FBE4-4E64-A485-B38820E14703 fabc
4 3 20220315 74 8095 3 ¥yz 89BB1D41-5DIF3A2E-7FBF-4361-8965-D1A6FDDSB1BC fabe
5 4 20211009 19 4658 4 6|Xyz 52913889~ 18F854DF-E633-4210-B7C2-8B21D86B7012 fabc
6 5 20210609 36 27711 5 5|Xyz FIFE0972-:748D5F21-C02F-45B7-9AB8-FABETF114DFD fabc
7 6 20210609 66 1477 6 AXyz 41D64EDD 7FD92194-2FEF-4B7E-AEC4-D2A93E26BEFD  fabc
8 7 20210930 2 9254 7 3|Xyz C€4127574- EBBIE923-7D18-4B3F-8AAS5-326B5FCEBESE fabe
9 8 20210916 10 2418 8 2|Xyz 9A4D87D7 1AB787C4-A214-4EB8-9EAO-OCF4618B03EE fabc
10 9 20211216 22 17981 9 1|Xyz B7B10CF9-792B36E1-989A-4851-AB89-ADBB1ESECF3D fabc
11 10 20211220 25 41993 1 10|Xyz 361F6444-12E25E5F4-D299-4C8E-8E99-C5C21BABAESC  fabe
12] 11 20210914 24 44402 2 9 93E195C6-/89E6B319-4BD6-4303-BB2C-6DCBCA12CA16

13 12 20220325 55 5399 3 8 5C23E159- BCOEB7CE-6189-482F-A31B-C9790209438B

14 13 20220227 70 26656 a4 7 0314C1FB-2400BB22-E57B-43BE-B543-A685A3C27C79

Turn on data flow debug

Integration runtime

| AutoResolvelntegrationRuntime (Ma... v

{4} AutoResolvelntegrationRuntime
Region AutoResolve
Compute type  General

Core count 4 (+ 4 Driver cores)

V' Validate Data flow debug @
Debug time to live ©
® csv ¥ Parquet 1 hour v
Import data from Export data to
transactiontablet1 i transactiontablet1parquet Cancel

« validate (D) Dataflowdebug @ B Debug Settings

[ esv @ Parquet

Columns: Export data to

8 total transactiontablet1parquet
+

Source settings  Source options  Projection  Optimize  Inspect  Data preview @

Qutput stream name * { csv J Learn more [
s . =
ource type E
Integration dataset Inline Workspace DB
Dataset * ‘ [E transactiontableti v ] ,&5 Test connection f Open + New

Options




~ Validate o Data flow debug @ [ Debug Settings

Blesv @ Parquet
Columns: Export data to
8 total transactiontabletparquet
Source settings ~ Source options  Projection  Optimize  Inspect
Number of rows + INSERT 100 # UPDATE 0 > DELETE 0 ¥ UPSERT 0 o LOOKUP 0

[ Description

)errOR O TOTAL 100

|O Refreshl Typecast v ¥4 Modify ™ | [& Map drifted |[E Statistics > Remove + Export CSV

€2 abc Ny |d1 ae & N 9 abe TN €10 abe F Ty 1l abe B R d2 ab
i-ABT75-... 81FBB46D-384A-45CD-A5AT7... d1 NULL NULL NULL d2
3-B306-... 7958C45C-FBE4-4E64-A485-B...  d1 NULL NULL NULL d3
2-87DD-...  5D9F3A2E-7FBF-4361-8965-... d1 NULL NULL NULL d4
1-A108-... 18F854DF-E633-4210-B7C2-8.. d1 NULL NULL NULL ds
& synapse &) Copy.CSV_to_Parque... @D Copy_Data_Flow SQL script 4 &5 Copy_CSV_to_Parquet @
~ Validate o Dataflow debug @ [ Debug Settings
Elesv MapDrifted1 @ Parquet
-
E ™7 =8 5
Import data from Columns: Export data to »
transactiontablet1 i 13 total s transactiontabletiparquet
_ il
Derived column's settings ~ Optimize  Inspect  Data preview @ = Description o~
Qutput stream name * ‘ MapDrifted1 ‘ Learn more [
Incoming stream * ‘ csv i ‘
+ Add @ Clone [} Open expression builder
Columns * @ —
Column Expression
d1 b toString(byName('d1') ahel + 1
o ~ toString(byName(_ca’) w4+ T
<10 ~ toString(byName(_c107) ahtl + w
_en ~ toString(byName('_c11) w4+ T
d2 ~ toString(byName('d2")) m| + w
+ Add D Clone Ti Delete [ Open expression builder
Incoming stream * | csv Column Expression
+add Dcone @ Dolete (8] e v | [ oo premion - 8
Columns = @ Add column

4 Each column that

h ‘ [position>8 |

Add column pattern

+m

%,| creates 1 column(s) ¥

=

[ES]|

+ W

=

[] 1| Add or select a column...

& synapse X @ Copy CSV_to_Parque.. Copy DataFlow [ salscipt4 &) Copy €SV to Parquet ®

+ valicat: (@) Data fiow debug @ B Debug Settings

Besv MapDrifted1 ® Parquet

o -

=" E ]

Import dats rom Crestes an explcit mappaing for Calumns

8 total
+ 4

Sink  Settings Optimize  Inspect  Data preview @

Options Skip duplicate input columns @

B skip duplicate output columns &
(D Reset =+ Add mapping

O Ao mapping O

It courns

Tl Delete

v

<

Output columns

@ Parquet

Export data to

transactiontabletiparquet

B | v tid + W
T — +8 N
e +® -
sl
R +8 s
] +
s = T8
pid = +®
- 5 +u
=) ~ 2 + W

Plewl ]

Destination




Sink  Settings Mapping  Optimize  Inspect

Data preview @

Output stream name * | sink1

Incoming stream * [ MapDrifted1

- I

Learn more [

Sink type *

Integration dataset Workspace DB Cache
Options Allow schema drift @
B synapse & Copy_CSV_to_Parque... Copy_Data_Flow B sat script4 8P CopyCSV_to_Parquet ®
 validate (@) Dataflowdebug @ B Debug Settings
Besv \ MapDrifted @ Parquet
' -8
Import data from [ Creates an explicit mapping for | " Export data to
transactiontablet1 o/ each drifted column /v | transactiontabletparquet
MapDrifted! D sink1

Write order: 1

Creates an explicit mapping for /
each drifted column / o

Columns:

1total

Sink  Settings Mapping  Optimize Inspect Data preview @

Options Skip duplicate input columns @

Skip duplicate output columns &
@Aum mapping @ () Reset  —+ Add mapping

~ Fixed mapping
D Input columns

Delete

Output columns

Y

0 |t

Sink  Settings Mapping  Optimize  Inspect  Data preview @

Options Skip duplicate input columns @

Skip duplicate output columns @

P ~uomapping® (D Reset | Add mapping [l Delete

Input columns AT
[ <]
Y| ¥
B synapse &P Copy.CSV.to_Parque... @D Copy_Data_Flow

v validate (@) Dataflowdebug @ [ Debug Settings

Besv \ MapDrifted1

1 mappings: 7

» | tid + m

Output columns

¥

2 mapping

[ tid

| +

L §

@ Parquet

Export data to
transactiontabletlparquet

QL seript 4

\ \g \
I | / 5
Import data from [ | Creates an explicit mapping for
transactiontablet1 /| each drifted column I
[+ ] [+
MapDrifted!

D sinkt
‘White order: 1

abe

+ W e

&0 Copy.CSV_to_Parquet ®

Creates an explicit mapping for | Columns:
each drifted column G 1total
Sink  Settings  Mapping  Optimize  Inspect =
Number of rows + INSERT N/A & UPDATE N/A % DELETE N/A o upsERT N/A o Lookup N/A Qeror N/A
O Refresh | [ Statistics & Export CSV
| tid abe Ty dioabe [F Ty €9 sbc 3 T <10 abe F Ty cll abe B Ty dz2 abe F Ty
1 Xyz NULL NULL NULL abe
2 Xyz NULL NULL NULL abe
3 Xyz NULL NULL NULL abc
4 Xyz NULL NULL NULL abc
5 Xyz NULL NULL NULL abc
6 Xyz NULL NULL NULL abc



Chapter 10: Building the Serving
Pool

Home » Microsoft Template-20220306205153 > PacktADESynapse >

&) packtadesynapse =

Synapse workspace
0 pearch (Ctri+) « + Mew dedicated SQL pool  + New Apache Spark
@ Overview ~  ~ Essentials
Resource group (meve)  : PacktADESynapse
Activity log g
S Access control 1AM) Status * Succeeded
Location

@ Tags

£ Disgnose and solve problems

Subseription (move) : Visual Studie Ultimate wit

Subscription 1D

Settings Managed virtual network - Yes

4 Azure Active Directory Managed Identity object

Workspace web URL  hitpsy//web.azuresynapse.

M Properties

Tags (edit) + Click here to add tags

B Locks
Getting started

&

Analyties pools

= l:
W SOL pools Open Synapse Studio

Start building your fully-integrated
analytics solution and unlock new

48 Apache Spark pools

8 Data Explorer poals (preview) insights.
. Open &

Security

@ Encryption

New dedicated SQL pool

Basics *  Additional settings *  Tags

»

Review + create

Layer in Azure Synapse SQL

SQL pools

Analytics pools

&} Apache Spark pools

The serverless SQL pool, Built-in, is imm

O Refresh

4 Data Explorer pools (preview) Y Filter by name

External connections Showing 1-1 of 1 items (1 Serverless, 0

& Linked services Name

© Azure Purview Built-in

Integration

Create a dedicated SQL pool with your preferred configurations. Complete the Basics tab then go to Review + Create to

provision with smart defaults. Learn more 7
Dedicated SQL pool details
Name your dedicated SQL pool and choose its initial settings.

Dedicated SQL pool name *

Performance level ©

Estimated price ©
1.51USD

Est. cost per hour

packtadesglpool

View pricing details

Review + create

Next: Additional settings >

@ synapselive v v Validate all (T] Pul al
Data by o« & synapse
Workspace

[ Fitter resources by name

4 Azure Data Lake Storage Gen2 2 Name

packtadesynapse (Primary - packat...

& synapse (Primary)

b B (Attached Containers)

[ transaction-tbl.parg

BFe s va»,

b Integration datasets 4

E’: New SQL script v ﬂ New notebook v

X

&) New data flow BB} New integratio

¢ 1 [ e

Preview

New SQL script

New notebook

> Select TOP 100 rows

> || Create external table

New data flow Bulk load

New integration dataset



W NO WA W e

New external table
Source file format settings
Specify the format and layout of your data. Learn more [§

File path
synapse/Files/transaction-tbl.csv

Preview Data

File type
csv

Field terminator @

| Default (comma )

[ edit

First row @
[o

Infer column names @

| Default (Empty string)

[ eait

Use default type ©®

| Default type (true,false) |

Max string length * @
[ 4000 ]

New external table
Select target database

Learn more [

Select SQL pool*

| @ packtadesqlpool I l O

Select a database* ©

| packtadesqglpool ‘

ternal table name
I ex!_lransac(ion_lbi I

Create external table

O Automatically @ Using SQL script

@ This will generate a SQL script and you will be required to run the SQL script.

IF NOT EXISTS (SELECT * FROM sys.external_file_formats WHERE name = 'SynapseDelimitedTextFormat')
CREATE EXTERNAL FILE FORMAT [SynapseDelimitedTextFormat]
WITH (‘ FORMAT_TYPE = DELIMITEDTEXT ,
FORMAT_OPTIONS (
FIELD_TERMINATOR = ', ',
FALSE

GO

CREATE EXTERNAL TABLE ext_transaction_tbl (
[tid] bigint,

[transaction_date] bigint,
[order_count] bigint,

[total_cost] bigint,

[sid] bigint,

pid] bigint

LOCATION = 'Files/transaction-tbl.csv’,




B synapse [ sl script 5 ® [ saLscipts .

'9 Undu‘ o |1| Publish ,ﬁ, Query plan Connectto | @ packtadesglpool hd Use database | packtadesqlpool O

1 IF NOT EXISTS (SELECT * FROM sys.external_file_formats WHERE name = "SynapseDelimitedTextFormat')
2 CREATE EXTERNAL FILE FORMAT [SynapseDelimitedTextFormat]

3 WITH ( FORMAT_TYPE = DELIMITEDTEXT ,

4 FORMAT_OPTIONS (

5 FIELD_TERMINATOR = ', ',

6 USE_TYPE_DEFAULT = FALSE

7 ,FIRST_ROW = 2

8

9

»
18 GO
1u r
12 IF NOT EXISTS (SELECT * FROM sys.external_data_sources WHERE name = 'synapse packatadesynapse_dfs_core_windows_net'
13 CREATE EXTERNAL DATA SOURCE [synapse_packatadesynapse_dfs_core_windows_net]
14 WITH (
15 LOCATION = ‘abfss://synapse@packatadesynapse.dfs.core.windows.net', X
16 TYPE = HADOOP
17 )
18 GO
19
20 CREATE EXTERNAL TABLE ext_transaction_tbl m
21 | [tid] bigint, _
Results  Messages ~

View 1= Export results

‘ P search I
tid transaction_date  order_count total_cost sid pid «l 2 i
182753 20220301 18 37389 2 9 8FOTF77A-1CA... ocicio
248912 20220301 34 15401 3 8 EDAD7939-1D3.. 98163C
21138 20220228 67 27433 10 1 9548BA3F-CDO... 59D52C
248936 20220327 2 3731 7 4 CCYC2896-568B... E2C7CO
30734 20220326 49 26984 3 8 61153A95-BD3...  4BA1BA

] »

@ 00:00:09 Query executed successfully.

+ v « B synapse B satscripts ® [ sqlLcripte .
:l ) Undo  ~ [Ty Publish g% Queryplan  Connectto | @ pack ool Use datat packtadesqlpool -

ORMAT = [SynapseDelimitedTextFormat]
Run (Shift+Enter / F5 / Ctrl+E) TED_ROW_LOCATION = 'transaction_tbl_errors’

36 GO
37
38
39 SELECT TOP 18@ * FROM dbo.ext_transaction_tbl
48 G0
41
42
43 CREATE TABLE dbo.transaction_tbl WITH (DISTRIBUTION = ROUND_ROBIN)
aa AS
2 45 Select * from dbo.ext_transaction_tbl;
46 | 6O
3 47 | Select TOP-18@ *- from dbo.transaction_tbl
48 | GO
439

Results  Messages

veo QEEIED v ) Eponreus

{ P search
tid transaction_date  order_count total_cost sid pid 4}
86649 20220325 1 8459 1 10 26D2E934-51A..
161017 20220325 67 42385 1 10 674A6D4A-F86...

239948 20220325 7 42434 1 10 9705BA27-14B...



Home > Microsoft.Templ: 20220306205153 > PacktAD >

@) packtadesynapse #

Synapse workspace

2 Bearch (Ciri+/) « + New dedicated SQLpool | New Apache Spark

@ Overview = A Essentials
B Activity log Resource group (move)  : PacktADESynapse
Status : Succeeded
fa Access control (IAM)
Location
¢ T Subscription (move) : Visual io Uktim: i

£ Diagnose and solve problems Subscription D

o We use optional cookies to provide a better experience. Learn more [
Settings Managed virtual network  : Ves
Managed Identity object

& Azure Active Directory @ Synapse live v £ Validate all  |T| Publish all

»

1! ropert Workspace web URL  hitps//web azuresynapse. A
Il Properties . _—
« ynapse
Tags fedit)  Click here to add tags Develop v
B Locks
N : i SQL script |
Analytics poals Getting started 1 ‘ W Filter resources by name > $Q P

Start building your fully-integrated -
# Apache Spark pools analytics solution and unlock new {71 Notebook

insights.

fa SQL pools @ Open Synapse Studio |E| 4 s seripts B kaL script

SQL script 1
8 Data Explorer pools (praview)

Secuity Open “)

@ Encryption SQL script 3

&} Dataflow

SQL script 2

E Apache Spark job definition

B synapse E satsaipts .

') Undo | ~ Ty Publish &% Queryplan | Connect ‘- @ packtadesqlpool - IUseﬂalabase packtadesqlpool

1 CREATE TABLE dbo.transaction_tbl_copy([tid] bigint,
2 [transaction_date] date,

3 [order_count] bigint,

4 [total_cost] bigint,

5 [sid] bigint,

6 [pid] bigint,

7 [e1] nvarchar(2e@),

8 [c2] nvarchar(2e@))

9 WITH ( DISTRIBUTION = ROUND_ROBIN);

10 Go

12 COPY INTO dbo.transaction_tbl_copy

16 FILE_TYPE
17 MAXERRORS = 18,
18 FIRSTROW = 2)

20 select top 188 * from dbo.transaction_tbl_copy
21

Results  Messages

view (EETED  chr ) = Export results

[ 2 search
tid transaction_date  ordercount  totalcost  sid pid a
222969 2022-03-29T00: 35 11241 8 3 9B4B8630-6FC...
147675 2022-03-26T00:.. 22 37325 4 7 E1D35534-76F...
43 2022-03-31700:.. 48 45838 s 6 4FB04217-2625...
223590 2022-03-28T00: 47 14696 5 ] B8BCY2A43-2FE.
640 2022-03-31700:.. 10 26423 3 8 FCE5T6AD-T7E...

« I ————

@ 00:00:04 Query executed successfully.

B synapse SQL seript 5 .

*) Unde | v [Ty Publish g% Queryplan  Connectto = @ packtadesqlpocl | Use database | packtadesqlpaol

23 | COPY INTO dbo.transaction_tbl_Parquet
24 | FROM 'https://packatadesynapse.dfs.core.windows. net/synapse/Files/transaction-tbl.parquet’

25 | WITH (

26 - FILE_TYPE =-'Parquet’,
27 "

28 AUTO_CREATE_TABLE = "ON'
2| )

31 | Select top 108 * from dbo.transaction_tbl_Parquet

Results  Messages

= Export results

[0 search
tid transaction date  order count  total cost sid pid a
31688 20211007 63 8860 1 10 T4E453F0-D7D...
32284 20210826 74 1679 9 2 CE3519C3-228...
32880 20211229 30 421068 7 4 00D6B5FI-C70...
33476 20220124 4 13458 6 s CA9D25C-TF1...
34072 20220117 2 33864 4 7 074BICO5-0EC.

34668 20220319 64 24180 2 9 541B7329-5525...



@ Synapselive - % Validate all [UVIEM

»
[} Develop « B synapse B saLscripts * B sausipts .
i % undo | ~ [Ty Publish g% Queryplan | Connect ta \Ie packtadesqlpool | |u;= databas
1 bReATE TABLE dve. _tbl_hash[WITH ION = ) |
@ 4 QL scripts 5 2 S
3 select * from dbo.ext_transaction_tbl;
B satsaiptt . B
) B satscript2 5 Select top 1@ * from dbo.transaction_tbl_hash
s script 3 —
0 g e Results  Messages
B sauscripta
View Chart > Export results
a ® & squ scripts
o B solscipts 2 Search
b Notebooks 2 tid transaction date  order_count tatal_cost sid pid
b Data flows 3 4353 20220331 57 33358 0 1
6212 20220331 81 4690 6 5
515 20220331 4 32659 7 4
& synapse B saL scipt5 ® B savscrpté ® E saLsaipt? .
“) Undo [Ty Publish g% Queryplan |Cunnecrto ‘ @ packtadesqlpool \ |Use database |pack
CREATE TABLE dbo.transaction_tbl_temp IN’ITH ( DISTRIBUTION = REPLICATE) |

AS
SELECT * FROM dbo.transaction_tbl hash;

DROP TABLE dbo.transaction_tbl_hash;

FENME OBJECT dbo.transaction_tbl_temp to transaction_tbl_hash |
GO

SELECT TOP 10 * FROM dbo.transaction_tbl_hash
GO

1
2
3
4
5
6
7
8
9

Results Messages

View Chart ) 1= Export results
[P searcn
tid transaction_date  order_count total_cost sid pid cl
269640 20220314 44 35619 10 1 28
234972 20220323 24 18456 10 1 B8
145440 20220322 20 1312 10 1 75
B synapse B saLscipt1 ® [ saLsaiptz .
D Undo |~ (1) Publish g% Queryplan |Cnnnmln ‘ @ packtadesqglpool ~ ‘ IUse database | packtadesqlpool - ‘ O
1 CREATE STATISTICS ext_transaction_tbl_pid on ext_transaction_tbl(pid)
2 GO
3 DBCC SHOW_STATISTICS(ext_transaction_tbl,ext_transaction_tbl_pid) L
4
Results  Messages ~
Select veo QEETED cr ) = Bporimesis v
‘ P search
RANGE_HI_KEY RANGE_ROWS EQ_ROWS DISTINCT_RANG... ~ AVG_RANGE R...
1 0 24348 0 1
2 0 24333 0 1
3 0 24357 0 1
4 o 24441 0 1
5 o 24404 0 1
& synapse B salscript 1 e B salscript2 ® B saLscript3 .

“Y Undo | v (1) Publish g% Query plan | Connect to ‘ @ packtadesqlpool | IUse database | packtadesqglpool O

DROP STATISTICS ext_transaction_tbl.ext_transaction_tbl_pid
GO

CREATE STATISTICS ext_transaction_tbl_pid on ext_transaction_tbl(pid)
GO

DBCC SHOW_STATISTICS(ext_transaction_tbl,ext_transaction_tbl_pid)
GO

R Y N

Results Messages

View Chart ) > Export results ™
P Search
Name Updated Rows Rows Sampled  Steps Density Average key le... ..

ext_transaction_tbl_pid May 5 2022 9:08AM 242744 242744 10 0.1 8




v « & dedicated sqlpool

Develop
 Filter resources by name 5L SQL script fo
X B0 kaL script @i
4 sQLscripts Tag
{71 Notebook int
B dedicated_sql_pool
& Data flow
B salscipt 1 & RO
| As
=1 Apache Spark job definition
B salLscript2 B! 4p pare] NAM
T Browse gallery sy

B sal scrpt3

sy
! Import

> Run D Undo (T} Publish g% Query plan Connectto | @ packtadesqlpool | Use database | packtadesglpool

1 Declare @id int = 1,

2 @rowcount int = @,

3 @query nvarchar(25e0) CREATE TABLE #tmp(id int, full_stat_name varchar(2008))
4 Insert into #tmp

5 SELECT

6 ROM_NUMBER() OVER(ORDER BY (SELECT NULL)) AS [seq_nmbr],

7

8

9

QUOTENAME(sm.[name]}+ '.' + QUOTENAME(th.[name]) + '(' + QUOTENAME(st.[name])+ ')' as Full_stat_Name
FROM
sys.objects AS ob

18 JOIN sys.stats AS st ON ob.[object_id] = st.[object_id]
11 JOIN sys.tables AS tb ON st.[object_id] = tb.[object_id]
12 JOIN sys.schemas AS sm ON tb.[schema_id] = sm.[schema_id]
13
14 DATEDIFF(
15 dd,
16 STATS_DATE(st.[object_id], st.[stats_id]),
17 GETDATE()
18 ) > 7
19 AND is_external = @
20 Select @rowcount = count(*)
21 FROM
22 #tmp
23 WHILE @id <= @rowcount
24 BEGIN
25 Select @query = 'Update Statistics ' + Full_stat_Name
26 FROM  #tmp
27 WHERE
28
29 SET @id = @id + 1
38 END

31 DROP TABLE #tmp

Results ~ Messages

© 00:00:04 Query executed successfully.

I Workload_Classifacti.. % B Monitor I table_partition_bou... %

) Undo | v [Ty Publish g% Queryplan ICnnnntlo @ packtadesglpool |Usedalabase[
CREATE VIEW Ehu able_partition_boundary

AS

@ We use optional cookies to provide a better experience. Learn more [1

e @ Synapselive ~  ~£ Validateall (7] Publishall

1
2
A 2 ) 3 select t.name,rng.boundary_id, rng.value,prt.rows
Develop ¥ & Workload Classifac 4 from sys.partitions prt inner join sys.tables t
_ - E saLscript 4o 5 on prt.object_id = t.object_id
' Y Filter resources by name 6  INNER JOIN sys.indexes idx ON prt.[object_id] = idx.[object_id]
. B kal script 7 AND prt.[index_id] = idx.[index_id]
4 5QL scripts . N
- AT 8 INMER JOIN sys.data_spaces ds ON idx.[data_space_id] = ds.[data_space_id]
B dedicated_sql_poc £] Noteboo (s 9 INNER JOIN sys.partition schemes  ps ON ds.[data_space id] = ps.[data_space id)
o &) Data flow EL 16 INNER JOIN sys.partition_functions pf ON ps.[function_id] = pf.[function_id]
lonitor - 1 L OIN sys.partition_range_values rng ON pf.[function_; = rng.[function_
B Monit A EFT JoIi iti 1 f. [ ion_id] [ ion_id]
[ Apache Spark job definition 12 AND rng.[boundary_id] = prt.[partition_number]

E Partition_Practice 1 13

. e lle i
rowse gal
BT pantition_Script - galery o
oi —
B saLscript1 1. Results  Messages
B Workioad Classifacti... B monitor B table_partition boun..  [E Partition_Script B solscipts .

2 Undo | v [Ty publish g% Query plan |C5nnzcl to | @ packtadesqlpool ‘ IJse database | packtadesqlpool O

1 CREATE TABLE [dbo].[Transaction_Partitioned]
2 WITH
3
4 DISTRIBUTION = ROUND_ROBIN,
5 CLUSTERED COLUMNSTORE INDEX,
6 PARTITION ( transaction date] RANGE RIGHT FOR VALUES
7 I (20211001,20211101,26211201, 26220161,20220201, 20228301 |——Partition 7 - Values
8 )] greater than 20220301
9 ) o
0 ) Partition 1 partivion 2 I
Partition 6
11 AS
12 Select * from dbo.ext_transaction_tbl
13 GO

14 Select min(transaction_date) as min_trans_dt,max(transaction_date) as max_trans_dt
15 from Transaction_Partitioned;
16 G0

Results Messages

View Tabl Chart ) = Export results
[0 Fearch
min_trans_dt max_trans_dt

20210801 20220331




14 Select min(transaction_date) as min_trans_dt,max(transaction_date) as max_trans_dt
15 from Transaction Partitioned;

16 G0

17 pelect * from dbo.table_partition_boundary

12 G0

sults  Messages

v (D o ) 1 Export results ™

19 CREATE TABLE [dbo].[Transaction_Partitioned_before_oct]

L Search

name
Transaction_Partitioned
Transaction_Partitioned
Transaction_Partitioned
Transaction_Partitioned
Transaction_Partitioned
Transaction_Partitioned

Transaction_Partitioned

boundary_id
1

2

(NULL)

20 WITH
21 (
22 DISTRIBUTION = ROUND_ROBIN,
value rows
23 CLUSTERED COLUMNSTORE INDEX,
20211001 34677 24 PARTITION | transaction_date] RANGE RIGHT FOR VALUES
20211101 34677 25
26 )
20211201 34677
27 |
20220101 34677 2 )
20220201 34677 29 AS
30 Select * from dbo.Transaction_Partitioned|
20220301 34677
NULY) 14682 Results Messages

31

32 hLTER ~TABLE Transaction_Partitioned SWITCH PARTITION 1 to Transaction_Partitioned_before_oct PARTITION 1

33 GO

34 Select name,boundary_id,value,rows
35 from dbo.table_partition_boundary
36 where value = 28211801

37 GO

Results Messages

View Chart = Export results
‘ O Search
name boundary_id value rows
Transaction_Partitioned 1 20211001 0
Transaction_Partitioned_before_oct| 1 20211001 34677
48 ALTER TABLE Transaction_Partitioned MERGE RANGE('28211€01')
49 GO
58 Select name,boundary_id,value
51 from dbo.table_partition_boundary
52 where name = 'Transaction_Partitioned’
53
54
Results Messages
View ‘ Chart = Export results
‘ L search
name boundary_id value
Transaction_Partitioned 1 20211101
Transaction_Partitioned 2 20211201
Transaction_Partitioned 3 20220101
Transaction_Partitioned 4 20220201
Transaction_Partitioned 5 20220301
Transaction_Partitioned (NULL) (NULL)
© 00:00:04 Query executed successfully.
? @ synapselve ~ 4 validate all
ﬁ Develup « Q Workload_Classifacti... E Monitar E table_partition_boun... E Partition_Script E SQLscripts @
# ) Undo | v (T Publish % Query plan I Connectto | @ packtadesglpool - | "J;gdatahase [ master | | O
4 SQUsaripts ;2 | A Dedicated SQL pool, packtadesqlpool, s Scaling. Please wait for Scaling to complete befare continuing.
E 1 ALTER DATABASE packtadesqlpool
B dedicated sql_pool 2 MODIFY (SERVICE_OBIECTIVE = 'DW38@c');
. 3 GO
m) Monitor s
B partition_practice —
0 Results  Messages

Partition_Script




g’ Workload_Classifacti... E’ Monitor L] E table_partition_boun... E’ SQL script 5 L E Workload_Classificati...
© Cancel %) Undo | ~ [T Publish g% Query plan | Connectto | @ packtadesqglpool | | Use datat f jlpool
1 ALTER DATABASE packtadesqlpool
2 MODIFY (SERVICE_OBJECTIVE = 'DW3@0c');
3 GO
4 CREATE USER AppUser without login
5 GO
6 GRANT SELECT ON dbo.transaction_tbl to AppUser
7 GO
8 EXECUTE AS USER = 'AppUser’
9 Select tl.pid,tl.cl,t2.c2,sum(t2.order_count)
10 FROM dbo.transaction_tbl t1
11 inner join dbo.transaction_tbl t2 on tl.transaction_date = t2.transaction_date
12 WHERE tl1.tid < leee
13 Group by tl.pid,tl.cl,t2.c2
14 order by sum(t2.order_count)
15 REVERT;
16 G
17
Results  Messages
1= Export results v
pid <1 2 (No column name)
1 13CBBAGS-EBCF-4119-A63B-CBC...  477EDBC5-7A26-47F1-9B5B-D09... 0O
1 54D1CCD7-93EF-491A-915E-262...  96120990-3B00-4A1A-9F36-D42... 0
1 A96F8BA3-55BB-4CCC-9DBF-8C0...  96120990-3B00-4A1A-9F36-D42.. O
2 04DD1642-790A-4B3D-B14F-091...  3342FA5A-310E-4EEA-8223-B309.. O
Workload_Classifacti... Monitor ® [ table_partition_boun... B saLscripts . Workload_Classificati...
[> Run 9 Undo | v \I| Publish ,593 Query plan Connect to Use packtadesglpool
1 SELECT reg.request_id, classifier_name, group_name,
2 command,resource_allocation_percentage
3 FROM sys.dm_pdw_exec_requests req
4 Inner join sys.dm_pdw_exec_sessions ses on req.session_id = ses.session_id
5 |and req.request_id = ses.request_id
6 ORDER BY submit_time DESC
7 —
Results  Messages
View 1= Export results v
[ O search
request_id classifier_name group_name command resource_allocation_percentage
QID6499 (NULL) (NULL) SELECT req.request_id, classifier_name, grou... (NULL)
QID6491 (NULL) smallrc Select t1.pid,t1.c1,t2.c2 sum(t2.order count)...  8.25

16 GO
17 CREATE WORKLOAD CLASSIFIER WC_AppUser WITH
18 | ( WORKLOAD_GROUP = 'mediumrc’
19 »MEMBERNAME = 'AppUser "’
20 T
21 GO
22 EXECUTE ‘AS USER = 'AppUser’
23 Select tl.pid,tl.c1,t2.c2,sum(t2.order_count)
24 FROM dbo.transaction_tbl t1
25 inner join dbo.transaction_tbl t2 on tl.transaction_date = t2.transaction_date
26 WHERE t1.tid < 1000
27 Group by tl1.pid,tl.c1,t2.c2
28 order by sum(t2.order_count)
29 REVERT;
30 GO
esults  Messages
Chart ) = Export results
P Ssearch
pid c c2 (No column name)
1 13CB8A65-EBCF-4119-A63B-CBC...  477ED8C5-7A26-47F1-9B5B-D09... 0
1 54D1CCD7-93EF-491A-915E-262...  96120990-3B00-4A1A-9F36-D42.. 0
1 A96F8BA3-55BB-4CCC-9D8F-8CO...  96120990-3B00-4A1A-9F36-D42.. 0
2 04DD1642-790A-4B3D-B14F-091...  3342F45A-310E-4EEA-8223-B309... 0



D Run 9 Undo | v (T) Publish g% Queryplan | Connectto | @ packtadesqlpool - | Use datab

1  SELECT req.request_id, classifier_name, group_name,

2 command,resource_allocation_percentage

3 FROM sys.dm_pdw_exec_requests req

4 Inner join sys.dm_pdw_exec_sessions ses on req.session_id = ses.session_id
5 Iand req.request_id = ses.request_id

6 ORDER BY submit_time DESC

Z

Results ~ Messages

| P Search
request_id classifier_name group_name command resource_allocation_percentage
QID6541 (NULL) (NULL) SELECT req.request_id, classifier_name, gro... (NULL)
QID6537 | WC,AppUserl I mediumrcl Select t1.pid t1.c1,t2.c2,sum(t2.order_count)...
SQL script 6 o Ef salscript ® B salscript 11 . s
> Run ) Undo ~ [T Publish g% Queryplan Connectto | @ packtadesglpool
1 CREATE WORKLOAD GROUP WG_AppUser_offpeak WITH
2 [ REQUEST_MIN_RESOURCE_GRANT_PERCENT
3 | ,REQUEST_MAX_RESOURCE_GRANT_PERCENT
4 ,MIN_PERCENTAGE_RESOURCE = 24
5 ,CAP_PERCENTAGE_RESQURCE = 4@
6 )
7 GO
8 CREATE WORKLOAD CLASSIFIER WC_AppUser_offpeak WITH
9 ( WORKLOAD_GROUP = 'WG_AppUser_offpeak’
10 ,MEMBERNAME = 'AppUser’
11 ,START_TIME = '13:3@"
12 ,END_TIME = '23:08"
13 )
14
Results Messages
B Monitor o [ squscipte * B salscript7 ® B sqlscipt9 ® [ salseriptio .
Q cancel 9 undo | v (1) Publish &% Query plan Connect to Use packtad v O

1 | EXECUTE AS USER = 'AppUser’ |

2 Select getdate(), tl.pid,tl.c1,t2.c2,sum(t2.order_count)

3 FROM dbo.transaction_tbl t1

4 inner join dbo.transaction_tbl t2 on tl.transaction_date = t2.transaction_date
5 WHERE t1.tid < 1eee
6
7
8
9

Group by tl.pid,tl.cl,t2.c2
order by sum(t2.order_count)
REVERT;

GO

Results  Messages

View m = Export results

I pel kearch
(No column name) pid <l 2 (No column na... i
2022-05-04T713:29:09.6330000 1 13CBBAB5-EBCF-4119-A63B-CBC...  477EDBC5-TAZ26... o
2022-05-04T713:29:09.6330000 1 54D1CCD7-93EF-491A-915E-262... 96120990-3800-... 0
2022-05-04T13:29:09.6330000 1 A96F8BA3-55BB-4CCC-9DBF-8C0..  96120990-3B00-.. 0O
2022-05-04T13:29:09.6330000 2 04DD1642-790A-4B3D-B14F-091...  3342F45A-310E-.. 0O

B Monitor ® [ sqLscripté ® [ sqLscript? ® [P saLscript9 ® [ sqLscript 10 .

D Run D Undo | v T Publish g% Queryplan Connectto | @ packtadesqlpool Use database O

1 SELECT req.request_id, classifier_name, resource_class,

2 ' command,resource_allocation_percentage,submit_time

3 FROM sys.dm_pdw_exec_requests req

4 Inner join sys.dm_pdw_exec_sessions ses on req.session_id = ses.session_id
5 and req.request_id = ses.request_id

6 ORDER BY submit_time DESC

Results  Messages

Voo GEEEED v ) - oot

[2 search

request_id  classifier_name resource_class command _percentage

QID6994 (NULL) (NULL) SELECT req.request_id, classifier_name, resourc...  (NULL)

resource_allocation

submit_time

2022-05-04T13:29:15.6400000

QID6990 | WC_AppUser  mediumrc Select getdate(), t1.pid.t1.c1,t2.c2sum(t2.order... | 10.00

2022-05-04T13:29:09.6030000




B saL script6 ® B salscipte o & squscript11 ® [ salscipt1z L

®Cance| “Y Undo | v mPuinsh ,ﬁ,ﬁue'yoan Connect to | @ packtadesqlpool - Usedatabase O

EXECUTE AS USER = 'AppUser’
Select getdate(), tl.pid,tl.cl,t2.c2,sum(t2.order_count)
FROM dbo.transaction_tbl t1

WHERE tl.tid < 1eee

Group by tl.pid,tl.cl,t2.c2
order by sum(t2.order_count)
REVERT;

GO

I I Y R P

Results  Messages

inner join dbo.transaction_tbl t2 on tl.transaction_date = t2.transaction_date

View Chart ) = Export results v

{ £ search
(No column name) pid cl 2 (No column na...
2022-05-04T13:44:24.8330000 i} 13CBBAG5-EBCF-4119-A63B-CBC...  477ED8C5-7A26-.. 0
2022-05-04T13:44:24,8330000 . 54D1CCD7-93EF-491A-915E-262...  96120990-3B00-... 0
2022-05-04T13:44:24.8330000 1 A96F8BA3-55BB-4CCC-9D8F-8C0...  96120990-3B00-... 0
2022-05-04T13:44:24.8330000 2 04DD1642-790A-4B3D-B14F-091...  3342F45A-310E-... 0

(1) Publish all @ O

EF sl script 6 ® B solscripte o B salscript11 o B solscript12 ] 7

[> Run %) Undo | ~ [Ty Publish g% Queryplan Connect to | @ packtadesqlpool Use packtadesglpool O B
1 SELECT req.request_id, classifier_name, resource_class,
2 command, resource_allocation_percentage,submit_time
3 FROM sys.dm_pdw_exec_reguests req
4 Inner join sys.dm_pdw_exec_sessions ses on req.session_id = ses.session_id
5 and req.request_id = ses.request_id
6 ORDER BY submit_time DESq

Results Messages

Chart ) = Export results

I S Search
request id  classifier_name resource_class command
QID7090 (NULL) (NULL) SELECT req request_id, classifier_name, res..

resource allocation

i submit_time

(NULL) 2022-05-04T13:44:50.0530000

QID7082 | WC_AppUser_offpeak WG_AppUser_offpeak  Select getdate(), t1.pidt1.c1,t2.c2,sum{t2.or...

20.00 | |2022'D 04T13:44:24.8030000 |




Chapter 11: Monitoring Synapse SQL and Spark Pools

Home > Create a resource > Log Analytics Workspace >

Create Log Analytics workspace

Basics Tags  Review + Create

@ A Log Analytics warkspace is the basic management unit of Azure Moniter Logs. There are specific considerations
you should take when creating a new Log Analytics workspace. Learn more

With Azure Monitor Logs you can easily store, retain, and query data collected from your monitored resources in Azure
and other environments for valuable insights. A Log Analyties workspace is the logical storage unit where your log data
is collected and stored

Project details
Select the subscription to manage deployed resources and costs. Use resource groups like folders to arganize and
manage all your resources.

Subscription * © [ Visual Studio Enterprise Subscription v ‘
Home > Create a resource > Resource group ¥ © l PacktADESynapse ~ ‘
Create new

Log Analytics Workspace =

Microsoft

Instance details

Log Analytics Workspace © adiwcrmoies 70 | 7]
Microsoft

* 3.5 (19 Azure ratings) Region * © [Eastus |
Plan

[ Log Analytics Workspace v [T | oo | [ NextiTags> |

packtadesqlpool (packtadesynapse/packtadesqlpool) =

Dedicated SQL pool

« [> Resume 17 Scale 'O Restore - New restore point @] Delete 4 Openin Synapse Studio

Monitoring @ This dedicated SQL pool is currently paused. You may experience limited to no connectivity.

B Diagnostic settings

A
Support + troubleshooting  Resoyrce group (move) Workspace name
PacktADESynapse packtadesynapse

New Support Request
PP q

a packtadesqlpool (packtadesynapse/packtadesqlpool) | Diagnostic settings

Dedicated SQL pool

O Diagn x| « () Refresh 2 Feedback

Monitoring Diagnostic settings are used to configure streaming export of platform logs and metrics for a resource

N . . diagnostic settings to send different logs and metrics to independent destinations. Learn more about
& Diagnostic settings

Diagnostic settings

Support + troubleshooting

Name Storage account Event hub Log Analy

£ New Support Request
No diagnostic settings defined

+ Add diagnostic setting

Home » All resources > pac ol (packtad pse/pi >

Diagnostic setting

X Discard [I] Delete A Feedback

A diagnastic setting specifies a list of categories of platform logs and/or metrics that you want to collect from a resource, and ane ar more
destinations that you weuld stream them to. Normal Usage charges for the destination will oceur. Learn more about the different log

categories and contents of these logs
Diagnostic setting name * | ynapsededicatedpooldiag | v

Logs Destination details

Categories

B send to Log Analytics workspace

SqlRequests

Subscription

B Requeststeps [ Visual Studia Enterprise Subscription v]

Log Analytics workspace

[ PacktADELogAnalytics ( eastus ) v

B execrequests

B Ormsworkers
[[] Archive to a storage account

B waits

[ stream to an event hub

[ send to partner solution




Home > PacktADESynapse > PacktADELogAnalytics

. PacktADELogAnalytics | Agents management

"5 Log Analytics workspace

== Overview

H Activity log

A Access cantrol (IAM)

¢ Tags

P Diagnose and solve problems
Settings

B Locks

= Agents configuration

& Custom logs

B Computer Groups

) spark_loganalytics_conf txt - Notepad

File Edit Format View Help

spark.synapse.logAnalytics.enabled true

« = Windowsservers & Linux servers

©® 0 Windows computers connected
Go to logs

Download agent

Download an agent for your operating system, then install and configure it using the keys for your workspace ID.
You'll need the Workspace ID and Key to install the agent.

Download Windows Agent (64 bit)

Download Windows Agent (32 bit)

Werkspace ID | [ 97216307-5c7b-4a76-8df2-fd625c8e03ea ||

Primary key [ [ iy JiOSCi DwobEMHakp.. [ || |
|

Secondary key ‘ 831aCKAuylaErCSE10LtoU00+ TukmAt TFUTY2/)/2COpOwcSETgFGr.. [ ” Regenerate |

spar‘k.synapse.logAnalytics.wor‘kspaceld|97216397—5c7h-4a?E-Bdf2--F0625_d89939a |
spark.synapse.logAnalytics.secret [JIdco9Jghb3ojIlvibt4re7UifSCi@smqKG17h/2w/ptIKh]

Home > PacktADESynapse > packtsparkpool (packtadesynapse/packtsparkpool)

Apache Spark pool

B packtsparkpool (packtadesynapse/packtsparkpool) | Spark configuration

I « $ Upload spark config file| O Refresh

&R Access control (IAM)

Settings

|&) Spark configuration

Microsoft Azure

User-provisioned spark config

Name Size

No user-provided config file currently uploaded. You can upload "spark config file".

Upload spark config file X

packtadesynapse/packtsparkpool

Upload a Spark configuration file to specify additional properties on
the Spark poal. This will be referenced to configure Spark
applications upen job submission. Learn mare

File upload

"spark_loganalytics_conf.txt"

Force new settings @

|:| Immediately apply settings change and cancel all active
applications.

@ we use optional eookies to provide a better experience. Leam more

¥ @ syapselive

# Develop

[

Filter resources by name

4 sQLscripts
BT dedicated _sql_pool
B monitor

B Ppartition_Practice

e 1 [Pl u

EF Partition Script

BT sauscript1

% Validate all F

o BT Workioad_Classifac

sl script do
" B xaL sedpt

] Notebook

(s
) Data flow E

A
(=] Apache Spark job definition

T
T3 Browse galler b.

oi

I (packtad

Home > PacktADESynapse > pac kpool)

R packtsparkpool (packtadesynapse/packtsparkpool) | Spark configuration

Apache Spark pool

o ¥«

A2 Access control (IAM)

T Upload spark config file () Refresh

User-provisioned spark config

Settings Name

[3) Spark configuration spark_loganalytics_conf.txt
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> O symapselive v % vaiicate o) [T
v .
® Develop 4 v « [ sawool queries
| Ty Publish ry plan base ktadesglpool
& [ Fier resource by mame ] © cancel 9 U'Tdo\ v publsn % Queyplan || comectto [® | Juse data packtadesalpool | ()
1 Declare @id INT,@rnd int
4 SQL scripts 2 2 Declare @sql nvarchar(1008)
3 SET@id=1
E Create_Extemal_Table A
- B satro 5 WHILE @id < 100
6  BEGIN
P Notebooks 2 7
8  SELECT @rnd = convert(int,rand() * 360000)
9 SET @id = @id + 1
10
11 SET @sql = 'SELECT tid,transaction_date,order_count,c1,c2 FROM dbo.transaction_tbl where tid = *
12 + convert(varchar,@rnd)
13
14 EXEC sp_executesql @sql
15
16 END
17 G
18 Select t1.pid,t1.c1,t2.c2,sun(t2.order_count)
19 FROM dbo.transaction_tbl t1
20 inner join dbo.transaction_tbl t2 on tl.transaction_date = t2.transaction_date
21 WHERE t1.tid < 100 _
Results  Messages ~N
Select View Chat ) > Exportresults v
[2 search
tid transaction_date order_count a @
271837 20220301 7 ACACESEC-6D34-..  535DBCC7-338.

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

PacktADELogAnalytics
® PacktADELogAnalytics | Logs

Log Analytics workspace

'DEFAULT DIRECTOR

Home

|x»

0 Search (Ctri+/) | «
Settings Queries @D Aiways show Queries © | Community Git repo & | Documentation &
B Locks
Query packs: Select query packs
i Agents management
= A ; [2 search | (¢ Addfier
& Agents configuration Category v v
# Customlogs o APPLICATIONS
avorites
T Computer Groups |
< Response time trend uest count trend
i Data Export All Queries Reqt
Chart request duration over the last 12 hours. Chart Request count over the last day.
= Linked storage accounts Applications
> Network Isolation Audit
2 Tables (preview) Azure Monitor Run ——— B query
pr— Azure Resources
T — Azure Virtual Desktop Response time buckets Operations performance
B Show how many requests are in each Calculate request count and duration by
Containers
@l Workbooks performance-bucket. operations.
Databases
# s i - :
Se—— S——
@ Usage and estimated costs IT & Management To...
Il Properties Network .
Top 10 countries by traffic Page views trend
) Feedback 2= Queries | 53
(‘Time range : Setin query) Save v |2 Share v | Newalertrule = Export v x* Pinto v Format query

yel

Status.

Running
Running
Running
Running
Running
Running
Running
Running

Running

1 | let -Start_Time = datetime(2022-05-21-05:00:00);
2 | let-End_Time = datetime(20822-05-21-96:00:00);
3 . o "
4 SynapseSqlPoolExecRequests
5 | where TimeGenerated between (Start_Time ..End_Time) and StartTime between (datetime(206@-65-28)..TimeGenerated)
6 | -where-Label-!="health_checker"
7 | where Status -"Running"”-
8 | where _Resourceld endswith DatabaseName -
9 | -extend duration_sec = datetime diff("second", TimeGenerated,StartTime)
16 | summarize duration_sec = max(duration_sec), Command =-any(Command),Label = any(Label),ResourceClass = any(ResourceClass),
QueryPlan = any(ExplainOutput),Status = any(Status),Source = any(SourceSystem) by RequestId
Results  Chart
duration sec Requestld Command ResourceClass
> 6 Qib23sg Select t1.pid,t1.c1,t2.c2,sum(t2.order_count) FROM dbo.transaction_tb| t1 inner join dbo.transaction_tbl t2 ... smallrc
> 2 QID2060 SELECT convert(intrand() * -1) AS ‘#'
> 2 QD198 EXEC sp_set_session_context @key="#, @value=
> 2 QiD2081 EXEC sp_executesql @sql
> 2 QlD2056 SELECT convert(intrand() * -1) AS *#'
> 2 QiD2059 SELECT tid transaction_date,order_count,c1,c2 FROM dbo.transaction_tbl where tid = -1 smallrc
> 2 QiD2062 SELECT tid,transaction_date,order_count,c1,c2 FROM dbo.transaction_tbl where tid = -1
> 2 Qip2057 EXEC sp_executesql @sql
> 2 QID2058 SELECT tid,transaction_date,order_count,c1,c2 FROM dbo.transaction_tbl where tid = -1
> 2 QiD2063 SELECT tid transaction_date order_count,c1,c2 FROM dbo.transaction_tbl where tid = -1 smallre

Running




»

@ Synapse live v ~£ Validate all [UNERICIELEIN 6 )

ﬁ 1y o« B salpool Queries ® 7] sparkpool ® 7] sparkpoolnotebaokz ®
v v i i et k| | v P k (Python) E
- e ee— | 9 Undo [ Publish Outline | Attach to [ packtsparkpoo ] | Language | Pyspark (Python)~ | E variables
4 SQL seripts 2 @ Notstarted @ B
-
E B create_External_Table ML e ]
L] SQLPool,
) B saLpool Queries >~ T —
4 Notebooks 7] 2 df = spark.read.load('abfss://synapse@ipacktadesynapse.dfs.core.windows.net/files/transaction-tbl.csv', for
‘ 3 ## If header exists uncomment line below
® {5 sparkpool_notebook1 4 ;header:True
5
® 7] sparkpool_notebaok2 6 display(df.limit(18))
[8] v
+ Code -+ Markdown
i df.createOrReplaceTempView("ww_transaction_tbl"})
9] v
1 %¥%sql
2
3 CREATE OR REPLACE TABLE transaction_tbll
4 USING DELTA
5 AS
[ SELECT * FROM vw_transaction_tbl
o1 e
Home > PacktADELogAnalytics
K. PacktADELogAnalytics | Logs| =
Log Analytics workspace
P Search (Ctrl+/) « ‘ © New Query 1+ x ‘ +
a
Settings #® PacktADELogAnaly... Select scope Time range : Last hour Save v |2 Share v - Newalertrule ' Export v
Locks o . 3 | -where worl s 2 s == " ~and clusterName_s == "packtsparkpool™
& Tables Quenies, Functions 4 | where name_s contains_cs "executor.cpuTime" -
& Agents management 5 | extend cputime = count_d-/ 1000000
IP Search ‘ 6 | summarize sum(cputime) by TimeGenerated,applicationName_s;
&= Agents configuration 7
Group by: Solution \/ 8 Cpubata
i@ Custom logs 9 | summarize cpu_time_ms-=-max(sum_cputime) by bin(TimeGenerated,10m),applicationName_s
i 10 | sort by cpu_time_ms-desc
N Computer Groups T~ Collapse all 11 | project applicationName_s,cpu_time_ms,bin(TimeGenerated,16m)
12 | limit 10
£5 Data Export Favorites
= Linked storage accounts You can add favorites by clicking on Results  Chart
the 3% icon S
4> Network Isolation TimeGenerated [UTC] applicationName s ©+ | cpu_time.ms
4 LogManagement
i Tables (preview) > 5/21/2022, 9:40:00.000 AM sparkpool_notebook2_packtsparkpool §1653125352_ 24,657.291
» E synapseSqlPoolExecRequests
> 5/21/2022, 9:50:00.000 AM sparkpool_notebook2_packtsparkpool 1653125352 24,657.291
General » B SynapseSqlPoolRequestSteps
> 5/21/2022, 10:00:00.000 AM sparkpool_notebook2_packtsparkpool 1653125352_ 24,657.291
= Workspace summary » B SynapsesqlPoolSqlRequests
» B Usage > 5/21/2022, 9:50:00.000 AM sparkpool_notebook1_packtsparkpool_1653125342_ 21,480457
@ Workbooks H > 5/21/2022, 9:40:00.000 AM sparkpool_notebook1_packtsparkpool_1653125342_ 21,480457
» Custom Logs
> 5/21/2022, 10:00:00.000 AM sparkpool_notebook1_packtsparkpool 1653125342 21,480457
® Solutions
Home > PacktADELogAnalytics
| PacktADELogAnalytics | Workbooks | Gallery = Hore > PackiADELogAnalytics
i imoen PacktADELogAnalytics | Workbooks =
¢+ New O Rebiwih © reediack 7 belp € Community G epo [l Bowse acros galies Log Analyics workspace
€ Network Isolation i Al Workbooks:  Public Templstes My Templates £ Search (C1r «  [ill Workbooks [B] Done Editing B & £ -0 0 2
W Tables (preview) O Fiter by name or category Subscription : Al Resource Group : Al Reset filters 3 Network lsolation -
A Quick start = Tables (preview] N s Workbook has no content.
= Workspace summary
Default Template. Empty General
@ Workbooks Avepant f Use the add button below to add items
& Loss 5 Workspace summary
A Recently modified workbooks (0)
# Solutions il workbooks + add

Mo tams ound.

Home > PacktADELogAnalytics

2 PacktADELogAnalytics | Workbooks =

Log Analytics workspace

2 Search (Ctrl+/) «

%> Network Isolation
= Tables (preview)
General

=5 Workspace summary
@ Workbooks

@ Logs

@ workbooks [%] Donekditng F By & 2 v O O 2 < © ? Hep

@ Shown below is a JSON representation of the current item.
Any changes you make here will be reflected when you press 'Apply".

Template Type ©

ARM Template

1<



Home > PacktADELogAnalytics

o PacktADELogAnalytics | Workbooks =

Log Analytics workspace

O Search (Ctrl+/) « [l Workbooks [Z] Donekditing F T & Z v O O 2 & © ? Hep

> Network Isolation @ Shown below is a JSON representation of the current item.
Any changes you make here will be reflected when you press ‘Apply’.
8 Tables (preview)

Template Type ©
= I
= Apply
&= Workspace summary “parameterName": “GroupSelection”,
“comparison”: “isNotEqualTo",
Workbooks

L] o0 “value": “"QueryAudit"
® Logs h

) {
#® Solutions "parameterName": “"DiagnosticsState”,

“comparison": "isEqualTo",

(o} Usage and estimated costs "value”: "disabled”

{It Properties }
1
> Service Map "name”: "DiagnosticsDisabledGroup”
b
Workspace Data Sources {
“type": 1
B2 virtual machines “Content

"ison": "Workbook version: vi1.@".

Home > PacktADELogAnalytics

~Z PacktADELogAnalytics | Workbooks  »

Log Analytics workspace

O Search (Ctrl+/) « @ Workbooks | 5] Done Editing|
«> Network Isolatior § o . ey y
TimeRange: Last 24 hours _v_alstudm Enterprise Subscription 'l | JAn A PacktADELogAnal v
. - oo W,

> @ 7 Help

= Tables (preview)
. |

disabled ~

General

DiagnosticsState: enabled
EZ Workspace summary

@ workbooks ‘

@ Logs

Hame > PacktADELogAnalytics

a PacktADELogAnalytics | Workbooks — #

Log Analytics workspace

© Wwonmoe Zw[B]O 0 2 © 7wk D mmomsnor

€ Network solation

Title* © Subscription * © Resource group * © Location * ©
B Tables (preview) [[Dedicatedsarroo] )| [ visual studio enterprise 5.~ | [ PacktaDESynapse. v [ws eastus. ~
General [[] Sée content to an Azure Storage Account.
pa y
ol workboaks
#® Logs

@ solutions TimeRange: Last 24 hours Visual Studio Enterprise Subscription PacktADELogAnalytics
@ Usage and estimated costs packtadesynapse/packtadesqipool

111 Properties
% Service Map Overview  Workload Management  TempD8  Replicated Tables  Query Investigation  Query Comparison  Query Audit  AutoStats
Workspace Data Sources
DWU Resource Uilization B Gi D & Acive and Queued Queries L B IO N
B virtual machines
w0
B storage accounts logs - .
¥ system Center - .
pRTD R R —
E Azure Activity log . o
[ Scope Configurations (Preview) &
o
Related Resources = w0
General TempDB icated Tables  Query igati Query Ce i Query Audit  Auto
= Workspace summary
@l Workbooks [ I RO N4 Active and Queued Queries
@ Logs i
& Ssolutions 16% %
@ Usage and estimated costs % o 80
Il Properties 2% 70
% Service Map 0% s
50
Workspace Data Sources =
a0
B Virtual machines &
0
BB Storage accounts logs ax Y
> System Center 2% G
W Azure Activity log o%, o
@ Scope Configurations (Preview) kol L May 22 [ lw,u i »s.]wm 12pm o
DWU Usaed % (Max) sex » Active queries (Sum) ‘Queued queries (Sum)
packtadesynapse/pack.. [§ padaadesynapse/pack.
Related Resources 15% 15 0 0



H Success Only ‘ || Failures Only

Query Completions - use above buttons to filter o L 2
Elapsed " "
Request D 1y "L Ty Start Time T3 End_Time T4 Command Ty Status Ty StatementTy
5/22/2022, 307:47 AM  Select t1.pid t1.c1,t2.c2 sum(t2.order_count) FROM dbotr.. Completed  Select i
QlD3409 0 5/22/2022, 9:07:44 AM 5/22/2022, 9:07:44 AM SELECT tid,transaction_date,order_count.c1,c2 FROM dba... Completed Select
QID3406 0 5/22/2022, 9:07:44 AM 5/22/2022, 9:07:44 AM  SELECT convert{int,rand() * -1) AS '#' Completed  Select
QID3405 0 5/22/2022, 9:07:44 AM 5/22/2022, 9:07:44 AM  SELECT tid transaction_date.order_countc1,c2 FROM dbo... Completed  Select

Tables (preview) ((DetsbaseResaliesiiamel | packtadesynapse/packtadesalpool ~ [}

General

Qverview Workload Management Replicated Tables  Query Investigation  Query Comparison  Query Audit  AutoStats

E= Workspace summary

@l Workbooks TempDB Max and Avg Utilization
i® Logs 100%
1P Solutions. 0%

@ Usage and estimated costs I 20%

20 Largest Query Steps by Most Rows Moved P L
Request_ID T4 Request Elapsed MinTy ReqStart T, RegEnd T4 ReqStatus Ty Stepindex™. OperationType Ty RowCountTy
005 5/22/2022, 3:07:44 AM 5/22/2022, 9:07:47 AM Completed 5 shuffleMoveOperation 79933

QiD2388 008 5/21/2022, 1:12:43 PM 5/21/2022, 1:12:47 PM Completed 5 ShuffleMoveQperation 79933
QID3009 033 5/22/2022, 9:06:35 AM 5/22/2022, 9:06:55 AM Cormpleted 5 ShuffleMoveOperation 79933
QiD2196 0 5/21/2022, 1:12:34 PM 5/21/2022, 1:12:34 PM Completed 0 ReturnOperation 1

Selected Query (4

Request ID Ty ‘ ElapsedTime_minT, | Start Time T4 | End_Time T4 | Command Status "
QiD3410 0 5/22/2022, 3:07:44 AM 5/22/2022, 9:07:47 AM Select t1.pid,t1.c1,t2.c2,sum(t2.order_count) FROM dbo.transaction_tbl t1i.. Completed
4 »
P
StepindexT™y  max_StartTime T4 max_EndTime TL max_| T4 max_0) i 1L  max_RowCou..Ty max_Comma. T} max_Status T}
0 5/22/2022, 9.07:44 AM 5/22/2022, 9:07.44 AM QiD3410 RandomIDOperation -1 Complete
1 5/22/2022, 9:07:44 AM 5/22/2022, 9:07:44 AM QiD3410 OnOperation =1 Complete
2 5/22/2022, 9:07:44 AM 5/22/2022, 9:07-44 AM QiD3410 BroadcastMoveOperation 79 Complete
3 5/22/2022,9:07:44 AM 5/22/2022, 9:07:44 AM QiD3410 RandomIDOperation -1 Complete
4 5/22/2022, 9.07:44 AM 5/22/2022, 9:07:44 AM QiD3410 OnOperation -1 Complete
5 5/22/2022, 9:07:44 AM 5/22/2022, 9:07:45 AM Qib3410 ShuffleMoveQperation 79933 Complete
6 5/22/2022,9:07:45 AM 5/22/2022, 9:07:47 AM QID3410 ReturnOperation 79933 Complete
7 5/22/2022, 9:07:47 AM 5/22/2022, 9:07:47 AM Qip3410 OnOperation -1 Complete
8 5/22/2022, 9:.07:47 AM 5/22/2022, $:07:47 AM Qip3410 OnOperation -1 Complete

g

Home > PacktADELogAnalytics

o PacktADELogAnalytics | Workbooks =

Log Analytics workspace

« @ Workbooks B & v 0O & £ «+ ®@ 7 Hep

Owerview Time Range | synapse Workspace Spark Pool App Livy Id | Name |interval
Activity log [Last24 nours | [ packtadesynapse | [ pac ] [#=1 | notebookl_pacl L1es3181290_~ | |[ oo00:30

fa, Access control (IAM)

Home > PacktADELogAnalytics

o PacktADELogAnalytics | Workbooks =

Log Analytics workspace

O Search (Ctri+/) « @ workbooks 7 Edit

O O 2 © 7 Help D Auto refresh: Off

Overview

Title * © Subscription * @ Resource group * @ Location * &
Activity log -

| Sparkpaoal \/‘ ‘ Visual Studio Entel 5. W | | PacktADESynapse V} ‘ (US) East US v
Ra Access control (IAM)

® Tags

£? Diagnose and solve problems E‘

Settings

[[] sile content to an Azure Storage Account.




Home 5 PacktADELogAnalytics

A PacktADELogAnalytics | Workbooks | Sparkpool =

Log Analytics workspace

0 Search (Ctrl+/) «

Ovenview
E Activity log
Pa, Access control {IAM)

® Tags

£ Diagnose and sclve problems

Settings
O Locks
4# Agents management

i Agents configuration

] Access control (IAM)
Guide

* g

2 vagpasasnasovepronems W [T

Application Summary

@ workbooks 7 Edit

(ORI

@ 7 Help D Auto refresh: OFfF

Time Range Spark Pool App Livy Id | Name @
[ Last 24 hours | [ packtadesynapse \ | [ packisparkpool \ | [ 43 | sparkpool_notebook1_packisparkpool_1653181430_ '

Synapse Workspace

Guide Executors  Streaming  Custom Metrics  Logs
Application Overview 2 O Task Results
Executars JobStarted  JobSucceeded  JobFailed  StageSubmitted Success

|2 2 112 lo 123 I838

TaskStarted TaskEnded

Streaming  Custom Metiics  Logs

Executors Memory Ut

Settings. T

a

Locks

%

Agents management
Agents configuration

Custom loge

Computer Groups

WoE i a

Data Bxport

¥ ls e EE g

Linked storage accounts

> Network Isalation

H

B Tables (preview o

9108

—

s0am

st sanam 225 935w 20am s smam azsam snan a3 am

General

X

= Workspace summary

caer2 e 1
I 2467~ I 2442«

exmator Lt et 2t | drver ot
|I32.DDS= IIO.?ZZ* |3.459!=

o vortbasis

# Logs

T

Input Bytes / Second

Qutput Bytes / Second
Ty

# solutions
@ Usage and estimated costs

1 properties

»

@ Synapselive v % Validate all

«

ﬁ Develop

.y |
L]

T saLseript1 ® [ skewed table

[ ¥ Filter resources by name

] © Undo |V (8] Publish &% Queryplan | Connectto packtadesglpool IUsedmhasl packtadesqlpool [0}

4 sSQL scripts
B Create_External_Table
B skewed table

® B salscript 1

B saLpool Queries
& Table-skew

B TempDB_Usage

CREATE table dbo.transaction_tbl_skew WITH (DISTRIBUTION = HASH(pid_skew))
AS

SELECT tid,sid, case when pid > 2 then 8 else pid end as pid_skew,
transaction_date,

order_count,cl,c2

FROM dbo.transaction_tbl

6

NawswN e

Results  Messages

Microsoft Azure

ﬂ We use optional cookies to provide a better experience. Learn more [1

»

@ Synapselive ~  ~& Validateall (T] Publish
L. ] Develop v « [ Worldoad Classifac
saL scri 4
W [ Fiterresources by name - SQL seript il
[ kaL script
4 SQL scripts B xatsrip AT
=] Motebook
@ B dedicated sql_pool &2 s
2 EL
Data flow
m) B Monitor & A
) ) [E Apache Spark job definition
0 E Partition_Practice o 1
Browse galle
B partition Script d gatey 0.
o1
B saLseript1 1.




2 1 napse live v 4 Validate all [NENEENSE
v 1 ° k ! Table- X
ﬁ Develop 1Ly « B souscipt B skewed_table EF Table-skew
i ‘w Filter resources by name ‘ D Run D Undo | v |1 Publish g% Queryplan Connectto | @ packtadesqlpool Use database | packtadesglpool O
1
4 SQL scripts 6 2 select schema_name,
. E ST 1 Tabl 3 table_name,
Teatectxiemallaie 4 distribution_policy_name,
[T skewed_table S table_row_count,
6 [Max_distribution_row_count],
e E SQL script 1 7 [Min_distribution_row_count],
g . 8 [avg_distribution_row_count],
SQLPool_Queries 9 CASE WHEN table_row_count = @ then -1
E Table-Skew 10 else abs([Max distribution row count] *1.@ - [Min distribution row_count]*1.8) / [Max distribution row count] *100.0
Results  Messages
[ TempDB_Usage
i [ 7ebe ] =
P Notebooks 2 View Table Chart Export results
[# search
schema_name | table_name distribution_policy_name  table_row_count  Max_distributio... Min_distribuf avg_distribu Table Skew Percent
dbo transaction_tbl_skew HASH 485488 194063 24333 80914 87.461288344507
@ We use optional cookies to provide a better experience. Learn mare [
2 @ Synapselive ~ L Validate all Pul
) Develop v « B Worldoad Classifac
u ¥ Filter resources by name SQL script Il
KQL script
4 SQL scripts P -
m N Noteboeok
B dedicated_sql_pool (s
2 EL
 Data flow
) B monitor & a
*] Apache Spark job definition
B partition_practice & ap partd ey
3 Browse galler
‘ B partition_script il gafery e-
oi
B saLscript1 1.
» @ synapselive v £ Validateall (1] Publish all O m
*® |op + v « B crestebuemal Table B clustered_Index He... % PRt
D Run ) Undo | v (T Publish g% Query plan Connectto | @ packtadesqlpool | Use database | packtadesqlpool | () B

i W Filter resources by name

1 select schema_name(t.schema_id) [schema_name], t.name as Table_Name,
4 sQL scripts 6 2 Avg(total_rows) as Average_Rows_Per_Segment,
3 Count(*) as Total_segments,
& lustered Index Heaith. Check 4 Sum(Case when state_description = ‘COMPRESSED' and total rows < 1048576 then 1 else @ end ) as Not_Optimized_Segments,
m) Create Extemal Table 5 Sum(Case when state_description = 'OPEN' then 1 else @ end) as Open_Segments,
6 sum(Case when state_description = 'CLOSED' then 1 else @ end) as Closed_Segments ,
skewed table 7 Case when Avg(total_rows) < 10800 then ‘Table doesn’'t have enough rows for columnstore index. Consider moving to heap (table without index), if the table
g s 8  when Sum(Case when state_description = 'CLOSED' then 1 else @ end) > 10 then 'Many segments in Closed State. Run Alter table <table name> Reorganize to mov
SQLPool Queries 9 when Sum(Case when state_description = 'COMPRESSED' and total_rows < 1048576 then 1 else @ end ) > @ then 'Many sub optimal segments found. Recompress the t
BT Table-Skew 10 When Sum(Case when state_description = 'OPEN' then 1 else @ end) > 18 then 'Too many open segments suggest data loading across partitions. Double check the
11 sum(total_rows) as Row_Count
EJ TempD8_Usage 12 FROM sys.pdw_nodes_column_store_row_groups rg L
b Notebooks 2 Results Messages ~
Vor GEEED O ) - b v
[ search
schema name  Table Name Average Rows_Per Segment | Total segments  Not Optimi Open Segments  Closed_Segmy Recommendation Row_Count
dbo transaction_tbl 4045 60 0 60 0 Table doesn't have enou... | 242744
dbo transaction_tol skew | 80914 3 1 2 0 Table doesn't have enou... | 242744
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£) SynapseMonitoring
Shared dashboard

~+ New dashboard O Refresh / Full screen

&refresh:oﬂ

UTC Time : Past 24 hours

F Auto refresh

@ setting the auto-refresh interval for this shared dashboard will not change the

interval for other users who have access to this dashboard.

Select the refresh interval for this dashboard.

(® off

(®) Every 5 minutes

() Every 10 minutes

O Every 15 minutes
O Every 30 minutes

O Every hour

O Every 2 hours
O Every 4 hours

i O Every day

J Edit CA Manage sharing i Exp

* Add filter

allocated

& SynapseMonitoring v
Shared dashboard

-+ New dashboard v () Refresh /' Full screen

Auto refresh : Off

VMax DWU used percentage for packtadesqlpool

18%

UTC Time : Past 24 hours

£ Edit

+7 Add fi| &5 Unshare

£3 Manage sharing

R Access control

25

PtevCor——__ packtsparkpool

d Export ~ [ Clone @ Assign tags

Condition Verified

Recommendation

Reason

Checks if the average rows
per segment are less than
100,000 rows

Make the table into a heap table,
which will store the table without
the column store index.

Column store indexes are ideal for large
tables with at least a few million rows
in total. For small tables, column store
indexes would be inefficient.

Checks if there are more than
10 segments that are in an
open state

Verify if the table is partitioned,
causing too many small segments,
and fix the partition.

When the state of the column store
segment is open, it remains in an
uncompressed format, offering
sub-optimal performance for analytic
queries. If there are more than 1 million
rows per segment, the engine would
automatically compress the segment.
It is recommended that you verify the
reason for small segments - for example,
due to the table partitioning strategy or
data skewness.

Checks if there are more than
10 segments in a closed state

Run ALTER TABLE <Table
name> Reorgtofixit.

If a segment is in a closed state, it implies
it is ready to be compressed and is waiting
for the system’s background process to
move it to a compressed state. You could
force the background process to compress
by performing a table reorg operation.

Checks if any compressed
segments have less than 1
million rows (non-optimized
segments)

Recreate the table using the
Create TABLE AScommand
or rebuild the index with a higher
resources class/more resources.
You could scale up the DWU units
of synapse the instance during the
rebuild operation and scale them
down once you've finished.

A compressed segment with less than
1 million rows offers sub-optimal
performance. This is possible if there
were not enough resources when the
table was created or when the index
was rebuilt.

]E Dele



Chapter 12: Optimizing and Maintaining Synapse SQL and
Spark Pools

Client Applications

Synapse - Control Node

Azure Storage

Home > Microsoft Template-20220306205153 > PacktADESynapse >

&) packtadesynapse =

Synapse workspace

I,O Eearch (Ctrl+/) | « + New dedicated SQL pool —+ New Apache Spark
& Overview = /~ Essentials
B Activity log Resource group (move)  : PacktADESynapse
Ao Access control (IAM) Status : Succeeded
& Tos Location
Subscription (move) : Visual Studio Ultimate witt

ﬁ Diagnose and solve problems
Subscription ID

Settings Managed virtual network  : Yes
B Azure Active Directory Managed Identity object .
~ + hitps://web.azuresynapse.
1] Properties Workspace web URL https://web.azuresynapse.|
& Locks Tags (edit) : Click here to add tags
Analytics pools Getting started
P 5QL pool
& SQL pools F‘ ‘Open Synapse Studio
8 Apache Spark pacls J Start building your fully-integrated
analytics solution and unlock new
& Data Explorer pools (preview) insights
Security Open &
@ Encryption

O weuse optional cookies to provide a better experience. Learn more [J

Z @ Synapse live v vz Validate all

« synapse

ﬁ Develop

- - SQL script i
. ‘ Y Filter resources by name E

EE KQL script |

E Notebook

4 SQL scripts

SQL script 1
& Data flow

m) SQL script 2 !

5 ] Apache Spark job definition
SQL script 3 - AP parkJ B



Microsoft Azu P Search

»

@ Synapse live

" Develop + v « E sauseript1 .
Undo |~ (T Publish 4% Query plan ‘ Connectto | @ packtadesqlpool || |Use database |O

W [ e resounces by name ]

4 SQL scripts 8

Chapter12_Query_plan

[ sQL script 1 ® [ chapter1i2_Query plan @

9 Undo | v [T Publish 5'?3, Query plan Connect to ‘ @ packtadesglpool Use database | packtadesqlpool O

ALTER DATABASE packtadesqlpool MODIFY (SERVICE_OBJECTIVE = 'DW580c’);

CREATE table dbo.transaction_tbl_tl WITH (DISTRIBUTION = HASH(pid))
AS

SELECT *

FROM dbo.transaction_tbl

CREATE table dbo.transaction_tbl_t2 WITH (DISTRIBUTION = HASH(tid))
AS

SELECT *

FROM dbo.transaction_tbl

1
2
3
4
5
6
7
8
9

e
B ®

=
¥}

@' SQL script1 x E Chapter12_Query_plan
“) Undo |~ [Ty Publish g% Query plan Connectto | @ packtadesglpool Use database | packtadesqlpool O
AS
SELECT *

FROM dbo.transaction_tbl

CREATE table dbo.transaction_tbl_t2 WITH (DISTRIBUTION = HASH(tid))
AS

18 SELECT *

11 FROM dbo.transaction_tbl

13| pelect

14 tl.sid, AvG(t2.total_cost),max(tl.order_count) as max_ord_cnt, t2.transaction_date
15 from dbo.transaction_tbl_t1 t1 inner join dbo.transaction_tbl_t2 t2

16 on-tl.tid = t2.tid

17 Group by tl.sid,t2.transaction_date;

19 Select request_id,operation_type,step_index,row_count,total_elapsed_time,command from sys.dm_pdw_request_steps
20 where request_id in ( Select request_id from sys.dm_pdw_exec_requests where command like '%Select

21 tl.sid, AvG(t2.total_cost),max(tl.order_count) as max_ord_cnt%"

22| and session_id in ( select session_id from sys.dm_pdw_exec_sessions s ) )

23 and start_time between dateadd(ss,-28,getdate()) and getdate()

24 | order by total_elapsed_time desc

Results  Messages 4
Select | Query 1 View Chart — Export results
A Search
request id operation_type step_index row_count total_elapsed t..| command
QiDs291 ShuffleMoveOperation 2 242744 609 SELECT [T1_111t..
QID9291 ShuffleMoveOperation 5 118153 328 SELECT [T1_1][
QID%291 OnOperation 7 1 203 DROFP TABLE [q.
QiD9291 ReturnOperation 6 2430 171 SELECT [T1_1).[.
QID9291 OnOperation 1 -1 109 CREATE TABLE [...

21 tl.sid, AVG(t2.total_cost),max(tl.order_count) as max_ord_cnt%'

22 and session_id in ( select session_id from sys.dm_pdw_exec_sessions s ) )
23 and start_time between dateadd(ss,-20,getdate()) and getdate()

24 order by total_elapsed_time desc

Results Messages

Select View \: ble Chart \‘ 1= Export results
I P Search oY
JSON
request_id operation_type row_count total_elapsed_t.. command
XML
QID9291 ShuffleMoveOperation z 242744 609 SELECT [T1_1].[t.. |
QiD9291 ShuffleMoveQOperation 5 118153 328 SELECT [T1_1].[...

QiD9291 OnOperation 7 -1 203 DROP TABLE fa...
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1 request_id operation_ step_index row_count total_elaps command

2 |aip9291  ShuffleMoy 2 242748 609[NULL)) AS |

3 0109291  shuffleMoy 5 118153 328 SELECT

4 QID9291  OnOperatic 7 -1 203 DROP TABLE [qtabledb].[dba] [TEMP_ID_3]
SQL script 1 L] E Chapter12_Query_plan

“) Undo  ~ [T Publish g% Query plan Connect to | @ packtadesqlpool | Use database | packtadesqlpool | (0

13 Select

14 t1.sid, AVG(t2.total_cost),max(tl.order_count) as max_ord_cnt, t2.transaction_date

15 from dbo.transaction_tbl_t1 t1 inner join dbo.transaction_tbl_t2 t2

16 on tl.tid = t2.tid

17 Group by tl.sid,t2.transaction_date;

18

19 Select request_id,operation_type,step_index,row_count,total_elapsed_time,command from sys.dm_pdw_request_steps
20 where request_id in ( Select request_id from sys.dm_pdw_exec_requests where command like '#%Select

21 t1.sid, AVG(t2.total_cost),max(tl.order_count) as max_ord_cnt%’'

22 and session_id in ( select session_id from sys.dm_pdw_exec_sessions s ) )

23 and start_time between dateadd(ss,-20,getdate()) and getdate()

24 order by total_elapsed_time desc

25
26
27 I)mp~table-dhc.tr‘ansactionﬁtblﬁtl;

28 | CREATE table dbo.transaction_tbl_tl WITH (DISTRIBUTION = HASH(tid))
29 AS -

3e SELECT - *

31 FROM dbo.transaction_tbl;

32

EJ saL script1 ® BT chapteriz_Query plan
) undo | ~ Ty Publish g% Query plan Connectto | @ pac | | use pac v O
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27 Drop table dbo.transaction_tbl_t1;

28 CREATE table dbo.transaction_tbl_tl1 WITH (DISTRIBUTION = HASH(tid))
29 AS

30 SELECT *

31 FROM dbo.transaction_tbl;

32

Results  Messages ~

Select View 1= Export results v

‘ P search

request_id operation_type step_index row_count total_elapsed_t.. command

QlDg342 ShuffleMoveOperation 2 118153 375 SELECT [T1_1][...
QiD9342 ReturnOperation 3 2430 140 SELECT [T1_1][.
QlDg342 OnOperation 4 -1 109 DROP TABLE [q...
QlDg342 OnOperation 1 -1 109 CREATE TABLE [...

QID9342 Random|DOperation [} -1 0 TEMP_ID_12

E Replication_Cache L E SQL script 1 L4 E Chapter_12_query_pl...

“) Undo | v Ty Publish &% Queryplan |Connectto @ packtadesqlp: . ”_Isedatabase packtadesglpool |O

ALTER DATABASE packtadesqlpool MODIFY (SERVICE_OBJECTIVE = 'DWS@9c');

1

2

3 I:reate-table-dbu.suppl:i.er-HITHI(-DISTR!BU‘IIDN---REPLICATE) |
4 -As
5

6

7

-Select distinct sid
[sid], 'S* + '-' + convert(varchar(2),sid) as supplier_name
~FROM [dbo].[transaction_tbl_t1]



Replication_Cache . 5QL script 1 ® [ chapter_12_query pl..

9 Undo | v m Publish 525 Query plan Connectto | @ packtadesqlpool W Use database | packtadesglpool C_)

3 Create table dbo.supplier WITH ( DISTRIBUTION = REPLICATE)

a AS

5 Select distinct sid

6 [sid], 's" + '-' + convert(varchar(2),sid) as supplier_name

7 FROM [dbo].[transaction_tbl_t1] [
8

9 SELECT '[' + sch.[name] + '].["' + t.[name] + '];' AS table_name, c.[state] , p.[distribution_policy_desc]
18 FROM sys.tables t

11 JOIN sys.pdw_replicated_table_cache_state ¢

12 ON-c.object_id = t.object_id

13 JOIN sys.pdw_table_distribution_properties p

14 ON p.object_id = t.object_id

15 JOIN sys.schemas sch

16 ON t.schema_id = sch.schema_id

17 WHERE - p. [distribution_policy_desc] = 'REPLICATE'

18 ORDER BY c¢.[state], table_name

19

24 —

Results Messages

View Chart ) = Export results
[ £ search
table_name state distribution_policy_desc
[dbel.[supplier]; NotReady REPLICATE
B Replication_Cache ° sQL script 1 ® [ chapter.12_query pl...
D Undo | v T Publish g% Query plan Connect to [ @ packtadesqlpool Use datab pac P (D)
19

20 |Se1ect s.supplier_name,sum(total_cost)

21 “FROM [dbo].[transaction_tbl] t INNER JOIN dbo.supplier s on t.sid = s.sid

22 ‘Group by s.supplier_name

23

24 Select request_id,operation_type,step_index,row_count,total_elapsed_time,command from sys.dm_pdw_request_steps

25 where request_id in ( Select request_id from sys.dm_pdw_exec_requests where command like ‘%Select s.supplier_name,StU
26 and session_id in ( select session_id from sys.dm_pdw_exec_sessions s ) )

27 and start_time between dateadd(ss,-20,getdate()) and getdate()

28 order by step_index

29
30 -
Results  Messages AN
Select VQuery 1 View | Chat = Export results
[ 2 search
request_id operation_type step_index row_count total_elapsed_time command
QID9934 RandomIDOperation 0 -1 0 TEMP_ID_35
QID9934 OnOperation 1 -1 31 CREATE TABLE [qtabledb] [d...
QID9934 I BroadcastMoveOperation 2 10 62 SELECT [T1_1].[sid] AS [sid], ... I
QID9934 RandomIDOperation 3 1 0 TEMP_ID_36
QID9934 OnOperation 4 1 125 CREATE TABLE [qtabledb].[d...

O weuse optional cookies to provide a better experience. Learn more [

» @ Synapselive v 4 Validateall (T} Publisha
ﬁ Develop « E7 Workload_Classifac
@ [ Fiterresources by rame - SQL script P
[ kal seript
4 sQL script:
QL scripts ™
{71 Notebook <
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&) Dataflow e
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B rartition_Practice L
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5 Replication_Cache X B soLscripti ® B Chapter_12_querypl... & Replication_Cache R... *

“Y undo ~ (T| Publish g% Query plan ‘ Connectto | @ desglpool | Use datat O

REATE TABLE #temp(id int, table_name varchar(208@))
3 INSERT into #temp (id,table_name)
4 SELECT Row_number() OVER(Order by t.name) as id, '[' + sch.[name] + '].[' + t.[name] + ']' AS table_name
5 FROM sys.tables t
6 JOIN sys.pdw_replicated_table_cache_state c
7 ON c.object_id = t.object_id
8 JOIN sys.pdw_table_distribution_properties p
9 ON p.object_id = t.object_id

10 JOIN sys.schemas sch

11 ON t.schema_id = sch.schema_id

12 WHERE p.[distribution_policy_desc] = 'REPLICATE'
13 and c.state = 'NotReady'

14 SET @id = 1

15 Select @rowcount = count(*) from #temp

16 WHILE @id <=@rowcount

17 BEGIN

18 SELECT @rebuild_cache_gry = "SELECT TOP 1 *# FROM ' + table_name + ';', @table_name = table_name
19 FROM #temp

28 WHERE id = @id

21 EXEC sp_executesql @rebuild_cache_qr‘y;l

22 Print 'Replication Cache of ' + @table name + ' is being rebuilt’

> Run %) Unde ~ [T Publish g% Query plan Connectto | @ packiadesglpool | Use datab pacl jipool | (O

9
10
11
12
13
14
15
16
17
18
19

20 Salart ¢ cunnliar nama cumftnatal rnct) —

Results  Messages

View = Export results

| P Search

table_name state distribution_policy_desc

[dbo].[supplier]; Ready REPLICATE

BT Replication_Cache ® B saLscipt1 ® [ chapter12.query.pl.. B Replication_Cache R...

> Run D Undo |~ () Publish 4% Queryplan | Connectto | @ /| Use database | packtadesq]| ERe)

19
20
21
22
23
24
25
26
27
28
29

30
Results  Messages ~

Select ‘ View =+ Export results

[ P search

request_id operation_type step_index row_count total elapsed t... command
QID10061 RandomIDOperation 0 -1 a TEMP_ID_49
QID10061 OnOperation 1 -1 124 CREATE TABLE [...

QID10081 ShuffleMoveOperation 2 600 203 SELECT [T1_1].[..

QID10081 ReturnOperation 3 10 62 SELECT [T1_1].

QID10061 OnOperation 4 -1 78 DROP TABLE [q...




Results Messages

View Chart 1= Export results

[ P search
command location_type step_index operation_type
TEMP_ID_11 Control 0 RandomIDOperation
CREATE TABLE [gtabledb] [dbo][.. | Compute 1 OnOperation
SELECT [T1_1].[tid] AS [tid], [T1_1]... | Compute 2 ShuffleMoveOperation
TEMP_ID_12 Control 3 RandomIDOperation
CREATE TABLE [gtabledb].[dba]. Compute 4 OnOperation
SELECT [T1_11.[tid] AS [tid], [T1_1]... | Compute 5 ShuffleMoveOperation
TEMP_ID_13 Control 6 RandomIDOperation
CREATE TABLE [qtabledb] [dbo][.. | Compute 7 OnOperation
SELECT [T1_1) [sid] AS [sid], [T1.1.. | Compute & ShuffleMoveOperation

@ 00:00:05 Query executed successfully.

Results  Messages

View ‘ Chart ) = Exportresults

| P Search
request_id result_cache_hit command total_query_elapsed_time
QID10706 -1 Select t1.sid, AVG(t2 total_cost)m..|] 1718

B sa seript 1 ® [ Result Set Caching

“> uUndo | ~ (T Publish g% Query plan Connectto | @ packtadesglpcol |Usedatal:ase O|

Select

tl.sid, AVG(t2.total_cost),max(tl.order_count) as max_ord_cnt, t2.transaction_date
from dbo.transaction_tbl t1 inner join dbo.transaction_tbl t2

on tl.tid = t2.tid

Group by tl.sid,t2.transaction_date;

Select @request_id = req.request_id,@session_id = req.session_id
from sys.dm_pdw_exec_requests reg

1@  where req.command like 'Select

11 tl.sid, AVG(t2.total cost),max(tl.order_count) as max_ord_cnt%'
12 and req.start_time between dateadd(ss,-30,getdate()) and getdate()

15 Select req.request_id, result_cache_hit, req.command,
16 req.total_elapsed_time as total_query_elapsed_time

17 from sys.dn_pdw_exec_requests req
18 where req.request_id = @request_id and req.session_id = @session_id
19

20 Select req_steps.command, req_steps.location_type,req_steps.step_index,req_steps.operation_type
21 From sys.dm_pdw_request_steps reg_steps

22 WHERE req_steps.request_id = @request_id

23 order by req_steps.step_index

24
25 ALTER DATABASE packtadesqlpool SET RESULT_SET_CACHING -ON

Results  Messages



BT soLscript1 % BT ResultsetCaching @

sh &% Query plan Connectto | @ packtadesglpool Use database | packtadesglpool O

1 Declare @request_id nvarchar(32),@session_id nvarchar(32)

2 Select

3 tl.sid, AVG(t2.total_cost),max(tl.order_count) as max_ord_cnt, t2.transaction_date
4 from dbo.transaction_tbl t1 inner join dbo.transaction_tbl t2

5 on tl.tid = t2.tid
6

7

8

9

> Run D Undo | v [T) Publ

Group by tl.sid,t2.transaction_date;

select @request_id = req.request_id,@session_id = req.session_id
from sys.dm_pdw_exec_requests req
10 where req.command like 'Select
11 t1.sid, -AVG(t2.total_cost),max(tl.order_count) as max_ord_cnt¥%"
12 and req.start_time between dateadd(ss,-30,getdate()) and getdate()

13

14

15 Select req.request_id, result_cache_hit, req.command,

16 req.total_elapsed_time as total_query_elapsed_time

17 from sys.dm_pdw_exec_requests req

18 where req.request_id = @request_id and req.session_id = @session_id
19

20 Select req_steps.command, req_steps.location_type,req_steps.step_index,req_steps.operation_type
21 From sys.dm_pdw_request_steps req_steps

22 WHERE req_steps.request_id = @reguest_id

23 order by req_steps.step_index

Results Messages

view (D chet ) I Export results

[P search
request id result_cache._hit command total_query_elapsed_time
QiD10858 0 Select t1.sid, AVG(t2.total_cost)m... 9250

Results Messages

| View > Exportresuls

Select

I L Search
command location_type step_index operation_type
select * from [DWResultCacheDb... | Control 0 ReturnOperation

Results Messages

View i Chart ) 1= Export results
[0 search
request_id result_cache_hit command total_query_elapsed_time
QID10873 1 Select t1.sid, AVG(t2.total_cost),m... | 46

Home > azadeautomation

azadeautomation | Identity

Automation Account

IPIde' xl «

System assigned  User assigned

/2 Diagnose and solve problems
A system assigned managed identity is restricted to one per resource a

based access control (Azure RBAC). The managed identity is authentica

Account Settings

Save X Discard O Refresh }’7\_'1 Got feedback?

» Identity

Support + troubleshooting

Status ©
Off

@ New Support Request

Enable system assigned managed identity
‘azadeautomation’ will be registered with Azure Active Directory. Once it is registered, ‘azadeautomation’ can be granted permissions to access resources protected by Azure
AD. Do you want to enable the system assigned identity for ion'?




System assigned  User assigned

A system assigned managed identity is restricted to one per resource and is tied to the
based access control (Azure RBAC). The managed identity is authenticated with Azure

S save X piscard () Refresh A4 Got feedback?

Status @
( of RN

Object (principal) ID ©
[ 8d8309bc-783d-47dc-9b0c-d7f81eefb524 n} |

Permissions (O

Azure role assignments

Home > azadeautomation > Add role assignment (Preview)
Azure role assignments

Scope ©
-+ Add role assignment (Preview) U Refresh | Subscription

Subscription

If this identity has role assignments that you don't have permission to read, they won't be

I Visual Studio Ultimate with MSDN

Subscription *

Role @

Visual Studio Ultimate with MSDN

| Reader @

Role Resource Name
Learn more about RBAC

No role assignments found for the selected subscription.

Home > azadeautomation >

Azure role assignments

+ Add rale assignment (Preview) O Refresh

If this identity has role assignments that you don't have permission to read, they won't be shown in the list. Learn more

Subscription *

Visual Studio Ultimate with MSDN v

Role Resource Name Resource Type Assigned To Condition
Reader ©  Visual Studio Uttimate with MSDN Subscription azadeautomation  None
Contributor (%) PacktADESynapse Resource Group azadeautomation None

Home > azadeautomation

X azadeautomation | Runbooks =

Automation Account

|p Run| ><| « + Create a runbook| [ Import arunbook B3 B

Process Automation

‘ L Search runbooks...

&5 Runbooks
Showing 1 to 3 of 3 records.

Account Settings Name Tl Authoring status

Ao Run as accounts rnscalesq| A |n edit



Home > azadeautomation >

2 Create a runbook

Name * O [ SynapseBackup \/I
1
| Runbook type * @ l PowerShell I v |
1
Runtime version * © [ 7.1 (preview) | v |
|
Descripti

@ During runbook execution, PowerShell modules targeting 7.1 runtime version will be used. Please make sure the required
PowerShell modules are present in 7.1 runtime version.

reate

Home > azadeautomation > kup y kup) >
> Edit PowerShell Runbook* - X
= SynapseBackup

2 Revert to published [ Test pane @} Feedback

> &4 RUNBOOKS #Set Variables
$ResourceGrouphame = "PacktADESynapse”
> #l ASSETS $synapseAnalyticsWorksapce = "packtadesynapse”

1
2
3
4 fDatabaseName = "packtadesqlpool®

5  $label = $DatabaseName + (Get-Date -Format "yyyyMMdd™)

& #login using Managed identity

7  $AzureContext = (Connect-AzAccount -Tdentity).context

8  $AzureContext = Set-AzContext -SubscriptionName $AzureContext.Subscription -DefaultProfile $AzureContext

3 $pool = Get-AzSynapseSglPool -ResourceGroupName $ResourceGroupName -WorkspaceName $SynapseAnalyticshorksapce -Name $DatabaseName
18 $databaseld = $pool.Id -replace "Microsoft.synapse”, "Microsoft.sql™ °

11 -replace "workspaces”, "servers"
12 -raplace "sglPools”, “"databases"
13

14  New-AzSynapseSqlPoolRestorePoint -WorkspaceName $SynapseAnalyticsWorksapce -Name $DatabaseName -RestorePointLabel $label
15 # Get the latest restore point

16  $restorePoint = $pool | Get-AzSynapseSqlPoolRestorePoint | Select-Object -Last 1

17  # Restore to same workspace with source SQL pool

18 $restoredPool = Restore-AzSynapsesqlPool -FromRestorePoint -RestorePoint $restorePoint.RestorePointCreationDate -TargetSqlPcolName $labe
13 # Pause the restored database

20 pend 1Popl -Wor| p ticsworksapce -Name $label




Home » azadeautomation >

SynapseBackup (azadeautomation/SynapseBackup) = %

2

Runbook

|/O Search (Ctrl+/)

ﬁ. Overview

“\ Essentials

Home > azadeautomation > SynapseBackup (azadeautomation/SynapseBackup) >

SynapseBackup 7/23/2022, 2:01 PM

Job

[> Resume D Stop H Suspend O Refresh
A Essentials

Id : 6db6b44b-111a-41c7-94ef-c2d69370aab6

Ran .. : Azure

Ran.. : User

Input Output Errors| Warnings All Logs Exception

Errors

0o

Time Type Details

No errors found for the job

| « | D> start |</> view ¢ Edit (O Linktoschedule [E] Add webhook

Home >

All resources =

Default Directory

+ cCreate 53 Manage view ~ () Refresh | Exportto CSV %5 Open query @ Assign ta

" packtadesq\poo'

I | Subscription equals all Resource group equals all X Type equals all

o o Unsecure resources

D Name T

Type Ty

I:] [ packtadesqlpool (packtadesynapse/packtadesqlpool) Dedicated SQL pool

||:] Iy packtadesqlpool20220723 (packtadesynapse/packtadesqlpool20220...| Dedicated SQL pool

Home > azadeautomation > SynapseAutoPause (azadeautomation/SynapseAutoPause) >

> & RUNBOOKS

> S ASSETS

Edit PowerShell Runbook*

apseAutoPause

X Revertto published [ Testpane A7 Feedback

[i] Delete

Location equals all

Resource group T

PacktADESynapse

PacktADESynapse

1 $ResourceGroupName = "PackTADESynapse”
2 $Synapseanalyticskorksapce = “packtadesynapse”

3 gDatabaseName = "packtadesqlpool”

4 4 - lyti pee + ".sql. pse.net”

5

6 $SynapseCred = Get-AutomationPSCredential -Name "SynapseCred”

7 $AzureContext = (Connect-AzAccount -Identity).context

8  $AzureContext = Set-Azontext -SubscriptionName $AzureContext.Subscription -DefaultProfile $Azurecontext

s

10 squery =

11 | select count(*) as request_count from sys.dm_pdw_exec_requests req inner join sys.dm_pdw_exec_sessions ss on ss.session_id = req.sess
12 | where

13 | (req.status in (*Running’,’Suspended’) or (req.submit_time > DATEADD(minute, -39, GETDATE()) or req.start_time > DATEADD(minute, -39,
14 | and req.[label] not like 'SynapseAutoPause Job' and s5.app_name not in ('Internal') OPTION (LABEL = 'SynapseAutoPause Job')”

15

16 ppool = Get 1Pool -ResourceGrouphame $R upName - ticsWorksapce -Name $DatabaseName
17

18 if ($pool.Status -like 'paused’ )

19

20 Write-Output “Synapse SQL DB is already paused”

21

22 else

2

24 $result = invoke-sqlemd -ServerInstance $i -Database ~Credential $SynapseCred -Query $Query -Encrypt
25 if ($result.request_count -eq 0)

26 {

27 $msg - "SQL Pool Database * + $DatabaseName + " being paused as no active transctisns found"

28 Write-Output $msg

29 pend 1Pool -Hor pseAnalyticsiorksapce -Name $DatabaseName

30 4nsg = “paused azure synapse sql pool - * + $DatabaseName

EY) write-Output $msg

2 |}

3 else

EPI

3 $msg = $DatabaseNane + * cant be paused as there are active transactions”

E Write-Output $msg

|}

38

B}



softAz X 5 packtadesynapse - Azure Synd

web.azuresynapse.net

Microsoft Azure ‘ Synapse Analytics » packtadesynapse

@ sSynapselive v~ £ Validate all [JUNENZRSEREIN 1]

+| ¥ o«
SQL script | do

Filter r b

& synapse

| ources by name
da
) KQL script
4 SQL scripts P
1 Notebook ve
E ® B sqLscript1 L=
& Data flow
V1
D)
[# Apache Spark job definition
ﬁ T3 Browse gallery
NR
I Import B
1 F

@ Synapselive ~Z Validate all

Develop + v « B satscipt1 .

\v Fiter revouroes by rame ‘ |D Runl D Undo | v 1) Publish g% Queryplan | | Connect to packtadesglpool ”J;E database | packtadesqlpool Ql

1 pelect GETDATE()

4 sQL scripts 1

® B sal script 1
Results  Messages
View = Export results
[2 searcn

(No column name)

2022-07-24705:10:09.5830000

Home > azadeautomation

2 azadeautomation | Runbooks =

Automation Account

[ﬂ Run P

Process Automation

« + Create a runbook

] Import a runbook 4 Browse gallery ' Learn more () Refresh

& Runbooks
Account Settings Name
fa. Run as accounts rnscalesql

Home > azadeautomation >

[ search runbooks.

Runbook type : All Authoring Status : All

Showing 1 to 5 of 5 records.

T4 Authoring status T, Runbook type 14 Runtime version
A 1 edit PowerShell Warkflow 5.1
@ Published PowerShell 7.1 (preview)

> SynapseAutoPause (azadeautomation/SynapseAutoPause) =

Runbook

£ Saarch (Ctrl4/) |

&5 Overview

H Activity log

¢ Tags

&P Diagnase and solve problems

Resources

View ¢ Edit (O Linktoschedule [&] Addwebhook [i] Delste & Export
Start Runbook
Are you sure that you want to start the runbook 'SynapseAutoPause'?
Subscription Visual Studio Ultimate with MSDN Runtime vers

Last modified

Runtime version : 7 selected

T4 Last modified T
1/22/2022, 8:02 PM

7/24/2022, 115 PM

() Refresh

£ 7.1 (preview)

7/24/2022, 1:15 PM



Home > azadeautomation > SynapseAutoPause {azadeautomation/SynapseAutoPause) >

E SynapseAutoPause 7/24/2022, 2:37 PM

Job

| " pend () Refresh

A Essentials
Id : ba28b680-cYaa-dde6-9372-9be60c05c187 Created : 7/24/2022, 23710 PM
Status : Completed LastUpdate  : 7/24/2022, 23742 PM
Ran . : Azure Runbook SynapseAutoPause
Ran.. : User Source snaps... : Yiew source snapshot
Input  Output | Errors | Warnings  AllLogs  Exception

Errors

Time Type Details

No errors found for the job

Home > All resources >

« = packtadesqlpool (packtadesynapse/packtadesqlpool) =

Default Directary Dedicated QL pool

+ Create 3% Manageview ~ - [12 Bearch (ct ) ] « [> Resume (7 Scale ') Restore | New somt il Delete | [ Open in Synap:

M Overview

[ packtadesaipool | @ This dedicated SQL pool is currently paused. You may experience limited to no connectivity.

Activity log
Name * N Essentials
Ao Access control (IAM)
I'w packtadesqlpool (packtadesynapse/pac. Resource group (move) Workspace name
PSR —————— ¢ Tags PacktADESynapse packtadesynapse
T p
Performance level
Settings DW100c
B Workload management Location Connection strings
East US Show database connection strings
z Maints hedul - :
EZ Maintenance schedule Subscription (move) Maintenance schedule
& Geo-backup policy Visual Studio Ultimate with MSDN Sun 08:00 UTC (8h) / Wed 04:00 U
»

@ Synapselive v £ Validate all (T Publish all

v o« E Join_opt_Zorder_

ﬁ Develop

=L SQL seript
i ‘ Y Filter resources by name 'EE QL scrip
KQL script

2l
> SQL scripts *
4 Notebooks £l Notebook
éf\ Data flow
I.) i Join_opt_Zorder_partion *
E Apache Spark job definition
Create_Delta_Table

E‘,o Browse galle
Join Optimization gy

T o

| 1 Import |
sparkpool_notebook1
sparkpool_notebook2 [22]
Microsaft Azure P search
@ We use optional cookies to provide a better experience. Learn more &
P P P
& @ Synapselive ~ £ Validateall 1] Publish all
L.} Develop 4 v « [ soinoptzoderpart. | ] CroateDeltaToble X
i [v Fitr resources by rame 1 |D Rur\aIII ~ 9 Undo |~ [Ty Publish Outline || Attach to | packtsparkpool | |Language | Pyspark (Pythanl ™ | [ variab
b sqL seripts 12 @ Ready @ &
. 4 Notebooks 5 Me G e T
) g BV 1 %¥pyspark
2 df = spark.read.load('abfss://synapse@packtadesynapse.dfs. core.uindows.net/files/transaction-tbl.csv’, forr
® 3 ## If header exists uncomment line below
7 Join Optimization ; ;heaaerzTrue
E ] sparkpool_notebook1 6 display(df.limit(18))
] sparkpool_notebookz [22] |+ 2sec- Command executed in 1sec 861 ms by arr.nagaraj on 11:46:16 PM, 7/16/22
> Job execution Succeeded  Spark 2 executors 8 cores View in monitoring  Open Spark UIEE
View I— Export results E
tid transaction_date order_count total_cost .



»

»

@ Synapselive ~ £ Validate all

ﬁ Develop

[ Fiter resources by name

b sQLscripts
4 Notebooks

@ 7] Create_Delta_Table

| Join_opt_Zorder_partion

£ Jsoin Optimization

® {7 Notebook 1

7 sparkpool_notebook1

E| sparkpool_notebook2

1

> Job execution Succeeded  Spark 2 executors 8 cores

12

6

VNV A WN R

[
°

11

@ Synapse live v V£ Validate all  (T] Publish all

Develop + ¥ o« E Join_opt_Zorder_

=l SQL script

| Y Filter resources by name *

A KQL script

> sQL scripts

4 Notebooks
EEQ Data flow
E Create_Delta_Table 3
'_T,! Apache Spark job definition
E Join_opt_Zorder_partion

P I €
« | E Join_opt Zorder part... 7] Create Delta Table @  [5] Notebook1 .
‘ B Runall | v 9D Undo | v (1) Publish [E Outiine ‘ Attach to | packtsparkpool | | Language [ PySpark (Python)~ | T Variables
© Ready @ &
MG e W
E ™ 1 ¥sql
2 Describe detail lake_db.transaction_tbl_t1;
3 Describe detail lake_db.transaction_tbl_t2;
) ~ 5 min 26 sec - Command executed in < 1 ms by arr.nagaraj on 12:20:43 AM, 7/17/22
name descripti...  location createdAt  lastMod...  partitio... numFiles sizelnBytes
null abfssi/fs.. 202207 202207 0" 18 20717410
‘ | 4
View = Export results
name descript... location  createdAt  lastMod.. partitio.. | numFiles  sizelnBytes
Jake_dbtransaction, null abfssi/fs..  2022-07-1.. 2022-07.. ‘" 6 20688028

try:
-+ -database_name = "lake_db"

- tables = spark.sql(f"SHOW TABLES FROM " {database_name} “).select("tableName").collect()
- tables = [(row.tableName) for row in tables]

for table_name in tables:

. - spark.sql(f"OPTIMIZE -~ {database_name} . {table_name} ") -

-------- spark.sql(f"VACUUM. " {database_name}  ." {table_name}" -RETAIN 720 HOURS")

except -Exception-as-ex:

-+ -raise Exception(f"error: {str(ex)} ")

V/ 24 sec - Command executed in 22 sec 985 ms by arr.nagaraj on 12:49:30 AM, 7/17/22

View in monitoring  Open Spark history [2

-+ Markdown MG E--@®



@ Session timed out. Run the notebook to start a new session.

B 1 ®%sql
2 Describe-detail-lake_db.transaction_tbl_t1;
3 Describe-detail-lake_db.transaction_tbl_t2;
[11] v 1 sec - Command executed in < 1 ms by arr.nagaraj on 12:51:19 AM, 7/17/22
View = Export results B
name descripti...  location createdAt  lastMod... partitio... | numFiles sizelnBytes | prope
lake_db.transaction_tbl_t1 null abfesi//s..  2022-07.. 2022-07.. '[" 1 20082987 RN
4 | ’
View I=> Export results Bl
name descript...  location createdAt  lastMod... partitio... | numFiles sizelnBytes
lake_db.transaction_tbl_t2 null abfssi//s..  2022-07..  2022-07.. 0" 1 20085253
& synapse £5] Optimize_Delta Quer.. ® {7] Optimize_Delta_Que... ® 7
[> Runall lv “) Undo | ~ (1) publish [E Outline | Attach to | packtsparkpool Language | PySpark (Pylhun)\/l Variables [ N
1
@ Ready @ &
1 Kkpyspark
2 df = spark.read.load('abfss:/ dfs.core.wind net/files/transaction-tbl.csv', format='csv'
3 ## If header exists uncomment line below
4 header=True
50
6  display(df.limit(1@))
m + 1 min 16 5ec - Apache Spark session started in 50 sec 820 ms. Command executed in 25 sec 73 ms by arr.nagaraj on 10:42:57 PM, 7/17/22

> Job execution Succesded  Spark 2 executors 8 cores

= Export resulfts

View in monitoring  Open Spark UIEZ

B

7]

%%sql
Select tl.pid,sum(t2.order_count)
FROM transaction_tbl_f1 t1

WHERE t1.pid between 3 and 7
Group by tl.pid

1
2
3
4
5
3

> Job execution Succeeded  Spark 2 executors 8 cores

inner join transaction_tbl_f2 t2 on tl.tid = t2.

a

+ Code

+ Markdown

tid

Command executed in 37 sec 253 ms by arr.nagaraj on 10:49:54 PM, 7/17/22

View le Chart ) 1= Export results
pid sum(CAST(order_count AS DOU...
7 1840609280
3 1847656448
5 1840822272
[ 1843316736
4 1853331456
é synapse ﬁ Optimize Delta Que... ® El Optimize_Delta Quer... ®
“) Undo  ~ [T Publish Qutline Attach to | packtsparkpool Language | PySpark (Python) ‘ m
@ Ready
1 ¥¥sql
2 Select count(DISTINCT pid) as pid_count,count(DISTINCT tid) as tid_count from transaction_tbl_f1
n Press shift + enter to run
MG
B v

#xsql

1

2

3 CREATE TABLE transaction_tbl_opt_f1
4 USING DELTA PARTIT'IONED BY (pid)

5 As

6 SELECT * FROM transaction_tbl_f1;

7  CREATE TABLE transaction_tbl_opt_f2
8 USING DELTA

9 SELECT * FROM transaction_tbl_f2;



W W
b 1 wisal
2 select count(DISTINCT pid) as pid_count,count (DISTINCT tid) as tid_count from transaction tbl_f1
1261 +/ 44 sec - Command executed in 45 sec 820 ms by arr.nagaraj on 12:04:49 AM, 7/18/22

> Job execution Succeeded Spark 2 executors 8 cores View in monitoring  Open Spark UIC2

View Chart 1= Export results |

pid_count tid_count

10 242744

> %%sql

1

2

3 CREATE TABLE transaction_tbl opt f1
4 USING DELTA |PARTITIONED BY (pid)l

5 AS

6 SELECT * FROM transaction_tbl_f1;
7

8

9

Vv

CREATE TABLE transaction_tbl_opt_f2
USING DELTA
SELECT * FROM transaction_tbl_f2;

5 min 6 sec - Command executed in 1 ms by arr.nagaraj on 12:18:10 AM, 7/18/22

-+ Code -+ Markdown

% %%sql
2 Optimize transaction_tbl_opt_f1 zorder by (tid);
3 Optimize transaction_tbl_opt_f2 zorder by (tid);

v/ 7 min 45 sec - Command executed in < 1 ms by arr.nagaraj on 12:25:56 AM, 7/18/22

View Chart ) 1= Export results v

name value
numFilesBefore 2170
numBytesBefore 6418144533
numFilesAfter 10
+ Code + Markdown
1 %%sgl
2
3 Select tl.pid,sum(t2.order_count)
4 FROM transaction_tbl_opt_f1 t1
5 inner join transaction_tbl_opt_f2 t2 on tl.tid - t2.tid
6 WHERE tl1.pid between 3 and 7
7 Group by ti.pid

Command executed in 27 sec 61 ms by arr.nagaraj on 12:26:23 AM, 7/18/22

> Job execution Succeeded Spark 2 executors 8 cores

@ Synapselive v L Validate all [JOIRO: 2]

»7
ﬂ Data + ¥ « il Optimize_Delta_ Quer... ® i} Optimize Delta Quer.. ® & synapse x
@ Workspace BT Mew sl script v #) New data flow [ New integration dataset T+ Upload Y Download & New folder [Z] Selectall v & Copy
[ ¥ Fiter resources by name 1 v ‘|‘| synapse > synapse > > > > ion_tbl_opt_f1
. 4 Azure Data Lake Storage Gen2 2 Name #  Last Maodified Content Type
) 4 packtadesynapse (Primary - packta... B3 _delta_log 18/07/2022, 00:55:35 Folder
synapse (Primary) B3 pid=1 18/07/2022, 00:55:41 Folder
. b (Attached Containers) B3 pid=10 18/07/2022, 00:55:42 Folder
B3 pid=2 18/07/2022, 00:55:43 Folder
B3 pid=3 18/07/2022, 00:55:44 Folder
B3 pid=4 18/07/2022, 00:55:44 Folder
B3 pid=5 18/07/2022, 00:55:45 Folder
B3 pid=6 18/07/2022, 00:55:46 Folder
B pid=7 18/07/2022, 00:55:47 Folder
B3 pid=8 18/07/2022, 00:55:47 Folder
B3 pid=9 18/07/2022, 00:55:48 Folder




Chapter 13: Monitoring and Maintaining Azure Data
Engineering Pipelines

Home > PacktADESynapse > packtadesynapse

packtadesynapse | Diagnostic settings =

Synapse workspace ® Directory: Microsoft

[)5 Dia X I &« O Refresh ,5? Feedback
& Diagnose and salve problems Diagnostic settings are used to configure streaming export of ple
independent destinations. Learn mare about diagnostic settings
Monitoring
Diagnostic settings
W Diagnostic settings
- 9 9 Name Storage account
Support + troubleshooting No diagnostic settings defined

2 New Support Request

Click 'Add Diagnostic setting’ above to configure the collection o

Home > PacktADESynapse > packtadesynapse | Disgnestic settings >

Diagnostic setting

3 Discard il Delete &7 Feedback

A diagrostic setting specifies a list of eategories of platform logs and/or metrics that you want to collect from a resource,
and one or more destinations that you would stream them to. Normal usage charges for the destination will occur. Leam

more about the different log categeries and contents of those logs
Diagnostic setting name * IntegrationPipeline | v
1]

Logs Destination details

Categories
B8 Send to Log Analytics workspace

[[] Synapse RBAC Operations
Subscription

[ Synapse Gateway Api Requests [ visual studic Enterprise v]

Log Analytics warkspace
[ PackiADELogAnalytics ( eastus ) v

[ Buitt-in Sqi Pacl Requests Ended

B Integration Pipeline Runs.
[ Archive to a storage account

I8 Integration Activity Runs
[[J stream to an event hub

B Integration Trigger Runs

[ send to partner solution

crosoft Azure

» B synapselive ~ % validateall (T publishall

Integrate

D Pipeline

5 Link connection (Preview)
[ Copy Data tool

T4 Browse gallery

= Impaort from pipeline template

V[E]e & >

SynapsePipeline

Inputs ©

Linked service *
For SynapseTransactionTable (Azure Synapse Analytics dataset)

| % packtadesynapse-WorkspaceDefaultsqiserver + | 7

. . Copy data Data flow =
Linked service *

For Copytxntosynapse (Copy data activity), % Copybintosynapse ‘ synapsetoParquet
synapsetoParquet (Data flow activity activity),

TransactionTable (DelimitedText dataset),

Parguet1 (Parquet dataset)

£ packtadesynapse-WorkspaceDefaultStorage | yl




»
© Synapse lve v~ L
ﬂ' Integrate + v o« @D SynapsePipeline L]
i ‘V Filter resources by name | Activities ¥ o« + Validate  [> Debug ‘ ~ £ Addwigger () Data flow debug
. ® IID SynapsePipeline > Synapse B B
m) > Move & transform ﬁ ComEm T E R . synapsetoParquet
> Azure Data Explorer W {3 IO @ w {3 B @&
. > Azure Function
ﬁ > Batch Service

Parameters  Variables  Settings  Output
Publish al

D SsynapsePipeline X

Activities v « ¥ Validate [> Debug | v Q@ ot flow debug

> Synapse Copy data New/Edit =z
- —

> Move & transform % Copytxntosynapse . synapsetoParquet

> Azure Data Explorer

Home > PacktADESynapse > PacktADELogAnalytics

o PacktADELogAnalytics | Workbooks

Log Anelytics workspace | @ Directory: Microsoft

O Search (Ctri+/) « @l Werkbaoks |[5] Dane Editing|

= Qvarview

Time Range: Last 7 days Visual Studlio Enterprise PackiADELogAnalytics |
E Activity log

Ba Access control (1AM} Pipshne: All

® g

-2 VI I = I U

\}9 Diagnase and solve prablems

‘ Workbooks 7 Edit

O 0 ﬁ @ 7 Help @ Auto refresh: Off

Title * © Subscription * © Resource group * ® Location * ©
| synapsePipeline | [ visual Studio Enterprise | | PacktADESynapse v | [ ws) Eastus

D Sdye content to an Azure Storage Account.

Overview Dashboard | Pipsline Details

© Runs per Synapse/Datatactory @ Runs per pipeiine grouped by status Average duration per pipeline
: = Wymapeiprine
v
2 .
J—
| S ) Ihm Ic.uu&.n\
[ Last runs 92
Pipeline 1o Resouree o s Ty s i Dumton Ti Lt 1y ek
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