Developing with Power Bl Embedding using .NET 5

In this lab, you will create a new .NET 5 project for an MVC web application and then you will go through the steps required to
implement Power Bl embedding. You will use the new Microsoft authentication library named Microsoft.Identity.Web to provide an
interactive login experience for users and to acquire app-only access tokens which you will need to call the Power Bl Service API. After
that, you will write the server-side C# code and the client-side JavaScript code to embed a simple Power Bl report on a custom Web
page. In the later exercises of this lab, you will add project-level support for Node.js, TypeScript and webpack so that you can migrate

the client-side code from JavaScript to TypeScript so your code receives the benefits of strong typing, IntelliSense and compile-time
type checks.

These lab exercises require that you have a Microsoft 365 tenant in which you have Power Bl administrator permissions and the ability

to create new Azure AD groups and applications. If you need a new Azure AD tenant for a development environment, you can follow
the steps in Create Power Bl Development Environment.pdf.

To complete this lab, your developer PC must be configured to allow the execution of PowerShell scripts with Windows PowerShell 5.
Your developer workstation must also have the following software and developer tools installed.

1) PowerShell cmdlet library for AzureAD — [download
2) .NET 5 SDK — [download

3) Visual Studio Code — [download

4) Node.js — [download

5) Visual Studio 2019 (optional) — [download

Please refer to this setup document if you need more detail on how to configure your developer workstation to work on this tutorial.

Exercise 1: Create a New Azure AD Application

In this exercise, you will begin by copying the student files into a local folder on your student workstation. After that, you will use the
.NET 5 CLI to create a new .NET 5 project for an MVC web application with support for authentication.

1. Download the student lab files to a local folder on your developer workstation.
a) Create a new top-level folder on your workstation named DevCamp at a location such as c:\DevCamp.
b) Download the ZIP archive with the student lab files from GitHub by clicking the following link.

https://github.com/PowerBiDevCamp/DOTNET5-AppOownsData-Tutorial/archive/master.zip

c) From inside the ZIP file, extract the Solutions folder and StudentLabFiles folder into a local folder such as c:\DevCamp\.

I M = Extract DOTNET5-AppOwnsData-Tutorial-master
“ Home Share View Compressed Folder Tools
« v 1 | <« DOTNETS-AppOwnsData-Tutorial-masterzip > DOTNETS-AppOwnsData-Tutorial-master > v
Name Type Compressed size
3 Quick access

PowerShellScripts File folder
& OneDrive StudentLabFiles File folder
= This PC [¥] READMEmd Markdown Source File 1KB

@ Tutorial.docx Microsoft Word Document 4,355 KB

d) The DevCamp folder should now contain a Solutions folder and StudentLabFiles folder as shown in the following screenshot.

“— v 1 » This PC > Local Disk (C:) > DevCamp
~
Name Date modified Type
#F Quick access
Solution 12/4/2020 3.54 PM File folder
% This PC StudentLabFiles 12/4/2020 3:54 PM File folder

e) The Solutions folder contains child folders with the completed .NET 5 project solution for each of the exercises.

“« v T > ThisPC > Local Disk (C) > DevCamp > Solution >

Name
# Quick access
Exercisel
2 This PC Exercise2
W Network Exercise3

Exercise4

Final
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f) The StudentLabFiles folder contains files that you will need as you move through the exercises in this lab.

&) ~ | StudentlabFiles
Home Share View
“— v 1 » This PC > Local Disk (C:) > DevCamp » StudentilabFiles > v [$]
. Troubleshooting |=] Exercise 2 - Startup.cs.tt |=| Exercise 6 - HomeController.cs.txt
3 Quick access . i . B .
« Create-AzureAD-Application.ps1 |=] Exercise 3 - Embed.cshtml.txt =] Exercise 6 - PowerBiServiceApi.cs.bd
@ OneDrive « Create-AzureAD-Group.ps1 =l Exercise 3 - HomeController.cs.txt Msaviconico
|=| Exercise 2 - _Layout.cshtml.bxt |=| Exercise 3 - PowerBiServiceApicsixt || packagejson
= Thi
S |= Exercise 2 - _LoginPartial.cshtmltxt 5] Exercise 4 - Embed.cshtml.txt “# RegisterPowerBiServiceApp3.psT
> Network |=] Exercise 2 - Embed.cshtml.txt |5l Exercise 4 - embed js.txt [11] tsconfigjson
|=| Exercise 2 - HomeController.cs.txt |= Exercise 5 - embed.tsxt jwebpackcomﬁgjs
|=] Exercise 2 - index.cshtml.xt || Exercise 6 - Embed.cshtml.txt
=l Exercise 2 - site.css.brt =l Exercise 6 - Embed ts.txt
25 items

You will be required to write quite a bit code as you complete the exercises in this lab. Many of the files in the StudentLabFiles folder
are provided to you as a convenience in case you'd like to copy-and-paste the code required during the various exercise of this lab.

2. Execute the PowerShell script named Create-AzureAD-Group.psl to create a new Azure AD group named Power Bl Apps.
a) Using Windows Explorer, look in the StudentLabFiles folder and locate the script named Create-AzureAD-Group.ps1.
b) Open Create-AzureAD-Group.ps1 in the Windows PowerShell ISE.
c) The script begins by calling Connect-AzureAD to establish a connection with Azure AD.

$authResult = Connect-AzureAD

d) After that, the script creates a new Azure AD security group in your Azure AD tenant named Power Bl Apps.
$adsecurityGroupName = "Power BI Apps"

$adSecurityGroup = New-AzureADGroup
-DisplayName $adSecurityGroupName
-SecurityEnabled $true °
-MailEnabled $false
-MailNickName notSet

$adSecurityGroup | Format-Table DisplayName, ObjectId

e) Execute Create-AzureAD-Group.psl.using the Windows PowerShell ISE or the Windows PowerShell command line.
f)  When prompted for credentials, log in with an Azure AD user account in the same tenant where you are using Power BlI.

B Windows PowerShell ISE
File Edit View Tools Debug Add-ons Help

= H o4 a x b B = 8| oo | @mE.

Create-AzureAD-Group.ps1 X |
1 S$authResult = Connect-AzureAD

$adsecurityGroupName = "Power BI Apps”

$adSecurityGroup = New-AzureADGroup
-DisplayName S$adSecurityGroupName °
-Securityknabled $true =
-MailEnabled Sfalse °
-MailNickName notset

HOWoe = G s W

1
1

PS C:\DevCamp\StudentLabFiles> C:\DevCamp\StudentLabFiles\Create-AzureAD-Group.psl

$adSecurityGroup | Format-Table DisplayName, ObjectId

DisplayName Objectid

Power BI Apps c2768746-ba98-4f9f-9e4b-93b9deb0a70e

PS C:\DevCamp\StudentLabFiles>
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3. Use the Azure portal to verify the new Azure AD group named Power Bl Apps has been created.
a) Navigate to the All groups blade of the Azure AD portal using the following URL.

https://portal.azure.com/#blade/Microsoft_AAD_IAM/GroupsManagementMenuBlade/A11Groups

b) Verify that you can see the new Azure AD security group named Power Bl Apps.

ga Groups | All groups
powerbidevcamp - Azure Active Directo
+ Newgroup ¥ Download groups Q© Refresh | == Columns | B Preview features | < Got feedback?
2 Al groups
@ This page includes previews available for your evaluation. View previews =
& 0
X
+ Add filters
Settings Name Object Id Group Type Membership Type
&3 General > 5 Ginsa T s 5 PO
Power Bl Apps €2768746-bag8-419f-9e4b-93b9deba70e Security Assigned
o5 - .

4. Enable the Allow service principals to use Power Bl APIs setting and configure it with the Power Bl Apps security group.
a) Navigate to the Power BI portal at https://app.powerbi.com.

b) Drop down the Settings menu and select the navigation command for the Admin portal.

= [ Notifications

Manage personal storage B Settings >¢

@ Home Good morning, Ted -
c 5 - . .. Create content pack 4 Download >
Y¢  Favorites > Find and share actionable insights to make data-driven decisions
. ¢ Help & Support
View content pack
© Recent 2 © Feedback >
Favorites + frequents Admin portal <:
-+ Create

¢) Inthe Power Bl Admin portal, click the Tenant settings link on the left.

Power Bl  Admin portal

& Home Admin portal
Y Favorites > Usage metrics
© Recent > Users
Premium per user (preview)
+ Create
Audit logs
O Datasets ¢ Tenant settings
B Apps Capacity settings

d) Move down in the Developer settings section and expand the Allow service principals to use Power Bl APIs section.

Admin portal

Usage metrics

Users Dashboard settings
Audit logs e e
» Data classification for dashboards
Tenant settings Disabled for the entire organization
Capacity settings

Embed Codes

Organization visuals Developer settings

Dataflow settings

Workspaces

:> » Allow service principals to use Power Bl APls

Disabled for the entire organization
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e) Note that the Allow service principals to use Power Bl APIs setting is initially set to Disabled.

Developer settings

¥ Embed content in apps
Enabled for the entire organization

4 Allow service principals to use Power Bl APls
Disabled for the entire organization

Web apps registered in Azure Ac
principal to access Power Bl AP
principal authentication its s
group. Learn more

LU @ ) Disable

Directory (Azure AD) will use an assigned service
hout a signed in user. To allow an app to use service
rincipal must be included in an allowed security

f) Change the setting to Enabled and place your cursor inside the Apply to: Specific security groups textbox.

Enabled

@ Service principals can use APIs to access tenant-level features controlled by Power
Bl service admins and enabled for the entire organization or for security groups
they're included in. You can control access of service principals by creating
dedicated security groups for them and using these groups in any Power Bl
tenant |evel-settings. Learn more

Apply to:
Specific security groups

Enter security groups

g) Typein Power Bl Apps to resolve the Azure AD group and then click Apply to save your configuration changes.

Apply to:
Specific security groups

Power Bl Apps X Enter security groups

[] Except specific security groups

|:> Apply Cancel

h) You will see a notification indicating it may take up to 15 minutes until your tenant recognizes your configuration changes.

) . : - >
~ Tenant settings changes will be applied within the next
15 minutes.

The previous step is required because you must configure the Power Bl Service instance in your Azure AD tenant to support API
access by a service principal which is used in app-owns-data embedding. By default, any code running as a service principal is not
allowed to call the Power Bl Service API. In the next step you will create a new Azure AD application and add its service principal to

the Azure AD group named Power Bl Apps. This is turn will make it possible for your application to call the Power Bl Service API with
an app-only identity.

5. Execute the PowerShell script named Create-AzureAD-Application.psl
a) Using Windows Explorer, look in the StudentLabFiles folder and locate the script named Create-AzureAD-Application.ps1.
b) Open Create-AzureAD-Application.psl in a text editor such as the Windows PowerShell ISE or Notepad.
c) The script begins by calling Connect-AzureAD to establish a connection with Azure AD.

$authResult = Connect-AzureAD

d) The script contains two variables to set the application display name and a reply URL of https://localhost:5001/signin-oidc.

$appDisplayName = "App-Owns-Data Sample App"
$replyurl = "https://localhost:5001/signin-oidc"

When you register a reply URL with localhost with a port number such as 5001, Azure AD will allow you to perform testing with reply
URLs that use localhost and any other port number. For example, you can use a reply URL of https://localhost:44300/signin-oidc.
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e) The script also contains the code below which creates a new PasswordCredential object for an app secret.

# create app secret

$newGuid = New-Guid

$appSecret = ([System.Convert]::ToBase64String([System.Text.Encoding]::UTF8.GetBytes(($newGuid))))+"="
$startbate = Get-Date

$passwordcredential = New-Object -TypeName Microsoft.Open.AzureAD.Model.PasswordCredential
$passwordCredential.Startbate = $startbDate

$passwordCredential.EndDate = $startDate.AddYears(1)

$passwordcCredential.KeyId = $newGuid

$passwordcredential.value = $appSecret

f) Down below, you can see the call to the New-AzureADApplication cmdlet which creates a new Azure AD application.

# create Azure AD Application

$aadApplication = New-AzureADApplication ~
-DisplayName $appDisplayName
-PublicClient $false
-AvailableToOotherTenants $false °
-Replyurls @($replyurl) ~
-Homepage $replyurl °
-Passwordcredentials $passwordCredential

g) Moving down, you should see code which determines the Object ID for the service principal of the new application..

# create applicaiton's service principal

$appid = $aadApplication.AppId

$appobjectId = $aadApplication.objectid

$serviceservicePrincipal = New-AzureADServicePrincipal -AppId $appIid
$serviceservicePrincipalobjectId = $serviceServicePrincipal.objectId

h) Below that code there is code which add the service principal to the Azure AD security group named Power Bl Apps.

# add the service princiapl to Azure AD security group named 'Power BI Apps'
$adsecurityGroupName = "Power BI Apps"
$adsecurityGroup = Get-AzureADGroup -Filter "DisplayName eq '$adSecurityGroupName'"
if($adsecurityGroup) {
# Add service principal of the new app as member of Power BI Apps group
Add-AzureADGroupMember -ObjectIid $($adsecurityGroup.ObjectIid) ~
-RefObjectId $($serviceServicePrincipalobjectid)

# Display members of the Power BI Apps group
write-Host "Members of Azure AD group named $adSecurityGroupName"
$members = Get-AzureADGroupMember -ObjectId $($adSecurityGroup.objectid)
$members | Format-Table ObjectType, ObjectId, DisplayName

1

i) Execute Create-Azure-ADApplication.psi.using the Windows PowerShell ISE or the Windows PowerShell command line.

Note you must execute this script using Windows PowerShell 5 and not PowerShell 7. This restriction is due to incompatibilities
between PowerShell7 and the PowerShell module named AzureAD.

i)  When prompted for credentials, log in with an Azure AD user account in the same tenant where you are using Power BI.
k) When the PowerShell script runs successfully, it will create and open a text file named AppOwnsDataSampleApp.txt.

7] *UserOwnsDataSampleApp.txt - Notepad

File Edit Format View Help
{
"AzureAd": {
"Instance": "https://login.microsoftonline.com/",
"Domain": "powerbidevcamp.net”,
“"TenantId": "2f23c5ea-5a75-41f6-922e-d3392313e61d",
"clientId": "d4af8b3b-fgaa-4fed-8384-aeefc611033a",
"ClientSecret”: "ZGFmNAIN2YtNjIwNie@YmQeLThhyzUtYzQSN2IzOWMSZTYO=",
"callbackpath": "/signin-oidc",
"signedoutcallbackpath™: "/signout-callback-oidc",

s
"PowerBi": {
"ServiceRootUrl": "https://api.powerbi.com/"

s
"Logging": {

"loglevel": [

You should leave the text file AppOwnsDataSampleApp.txt open for now. This file contains JISON configuration data that you will
copy and paste into the appsettings.json.file of the new .NET 5 project you will create the next exercise.
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Exercise 2: Create a .NET 5 Project for a Secure Web Application

In this exercise, you will use the .NET CLI to create a new .NET 5 project for an MVC web application with support for authentication
using the new Microsoft authentication library named Microsoft.Identity.Web..

1. Create a new .NET 5 project for an ASP.NET MVC web application.
a) Using Windows Explorer, create a child folder inside the C:\DevCamp folder named AppOwnsData.

[4 © = | DevCamp
Home Share View
« v 9 1 > ThisPC > Local Disk (C) > DevCamp
Name Date modified Type

A Quick access

:> AppOwnsData 12/29/2020 10:38 AM  File folder
@ OneDrive Solution 12/29/2020 9:47 AM File folder
TR StudentLabFiles 12/29/2020 1037 AM  File folder

b) Launch Visual Studio Code.
¢) Use the Open Folder... command in Visual Studio Code to open the AppOwnsData folder.

) File Edit Selection View Go Run Terminal Help Visual Studio Code
New File Ctrl+N
New Window Ctrl+Shift+N
Open File... Ctrl+0
Open Folder... Ctrl+K Ctrl+O
Onen Warkenace

d) Once you have open the AppOwnsData folder, close the Welcome page.

%] File Edit Selection View Go Run Terminal Help Welcome - AppOwnsData - Visual Studio Code

EXPLORER o o Welcome X <:

> OPEN EDITORS
~ APPOWNSDATA

2. Use the Terminal console to verify the current version of .NET
a) Use the Terminal > New Terminal command or the [Ctrl+Shift+'] keyboard shortcut to open the Terminal console.

3!0 File Edit Selection View Go Run Terminal Help AppOwnsData - Visual Studio Code

EXPLORER E> New Terminal Ctrl+Shift+"

> OPEN EDITORS

~ APPOWNSDATA Run Task
un Task...

Run Build Task... Ctrl+Shift+B

b) You should now see a Terminal console with a cursor where you can type and execute command-line instructions.

)d File Edit Selection View Go Run Terminal Help AppOwnsData - Visual Studio Code — o X
EXPLORER

> OPEN EDITORS
~ APPOWNSDATA

PROBLEMS OuTPUT DEBUG CONSOLE  TERMINAL 1 pOwerSheH ~ + @ @ -~ X

Windows Powershell
Copyright (C) microsoft corporation. all rights reserved.

Try the new cross-platform Powershell https://aka.ms/pscores

PS C:\DevCamp\AppOwnsData> ||

c) Type the following dotnet command-line instruction into the console and press Enter to execute it.

dotnet --version
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d) When you run the command, the dotnet CLI should respond by display the .NET version number.

PROBLEMS ~ OUTPUT  TERMINAL  DEBUG CONSOLE

PS C:\DevCamp‘\UserOwnsData> dotnet --version
5.0.100

PS C:\DevCamp\UserownsData> Jj

Make sure you .NET version nhumber is 5.0.100 at a minimum. If you are working with .NET CORE version 3.1 or early, the project
templates for creating new web applications are much different and these lab instructions will not work as expected. If you do not have
.NET 5 installed, you must install the .NET 5 SDK before you can move past this point.

3. Run .NET CLI commands to register a self-signed certificate to enabled the .NET debugger to use SSL with https://localhost.
a) Inthe Terminal console, type and execute the following command to generate a new .NET console application.
dotnet dev-certs https --trust

b) Once you have run this command, you should now be able to run application in the debugger at https://localhost:5001.
4. Run .NET CLI commands to create a new ASP.NET MVC project.
a) Inthe Terminal console, type and execute the following command to generate a new .NET console application.

dotnet new mvc --auth SingleOrg

The --auth SingleOrg parameter instructs the .NET 5 CLI to generate the new web application with extra code with authentication
support using Microsoft's new authentication library named Microsoft.ldentity.Web.

b) After running the dotnet new command, you should see that quite a few new folders and files have been added to the project.

] File Edit Selection View Go Run Jerminal Help AppOwnsData - Visual Studio Code = o X

> OPEN EDITORS
' APPOWNSDATA

Controllers

1: powershell

PS C:\DevCamp\AppOwnsData> --auth Singleorg

The template “ASP.NET Core Web App (Model-View-Controller)” was created successfully.

This template contains technologies from parties other than Microsoft, see https://aka.ms/aspn
etcore/5.0-third-party-notices for details.

new mvc

Processing post-creation actions...
Running 'dotnet restore’ on C:\DevCamp\AppOwnsData\AppownsData.csproj. ..
Determining projects to restore...
Restored C:\DevCamp\AppOwnsData\AppOwnsData.csproj (in 5.88 sec).
Restore succeeded.

PS C:\DevCamp\AppOwnsbata> ||
> OUTLINE

4 File Edit Selection View Go Run Terminal Help AppOwnsData.csproj - AppOwnsData - Visual Studio Code
EXPLORER N AppOwnsData.csproj X
> OPEN EDITORS N AppOwnsData.csproj
v APPOWNSDATA 1 <pProject sdk="Microsoft.NET.Sdk.web">
> wscode 2
> bin 3 <PropertyGroup>
> I 4 <TargetFramework>net5,0</TargetFramework>
Controllers 5 <UsersecratsTd>aspnet -AppownsData-74548193-D24B-4C99-9C55 - AF5A3E13A630< /UsersecretsTds
> Models 6 </PropertyGroup>
> obj 7
> Properties 8 <TtemGroup>
S s 9 <PackageReference Include="Microsoft.AspNetCore.Authentication.JwtBearer” Version="5.0.1" Nolarn="NU16@5" />
N 10 <«PackageReference Include="Microsoft.AspNetCore.Authentication.OpenIdConnect” Version="5.0.1" NoWarn="NU1605" />
" 11 <PackageReference Include="Microsoft.Identity.Web" Version="1.1.0" />
AppOwnsData.csproj - . . e o
12 <PackageReference Include="Microsoft.Identity.Web.UI" Version="1.1.0" />
appsettings.Developmentjson 13 </TtemGroup>
appsettingsjson 14
€ Program.cs 15 </Project>
C* Startup.cs 16

d) Close the AppOwnsData.csproj without saving any changes.

Key point.Microsoft.Identity.Web has been added to project along with scaffolding code to authenticate user. All you need to do
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1. Copy the JSON in AppOwnsDataSampleApp.txt into the appsettings.json file in your project.
a) Return to the AppOwnsData project in Visual Studio Code and open the appsettings.json file.
b) The appsettings.json file should initially appear like the screenshot below.

) Flle Edit Selection View Go Run Terminal Help appsettings json - AppOwnsData - Visual Studio Code
appsettings.json X
> OPEN EDITORS

+ APPOWNSDATA

%) Fie Cdit Selection View Go Run Terminal Help « appsetingsison - AppOwNsData - Visual Sudio Code
BPLORER J
> OPEN EDITORS |1 UNSAVED

+ APPOWNSDATA 1] *AppOwnsDataSampleApp it - Notepad

file Edit Format View Help

> Controllers 2
> Models 3 in.aicrosof tonline. con/",
4 : veanp.net”, “azuread”: |
> obj 5 “TenantId f23csea-5a75-41f6-922¢-d3392313e61d", "Instance”: "https://login.microsoftonline.com/™,

"poserbideveanp.net”,

“clientTd”: "8a@26627-2648-445a-6374-db89e89aB668", "Domain”
2f23c5ea-5375-41F6-922e-d3392313e61d",

7 “ClientSecret”: "0GUSIjBiVIEtNTKS0COGOTBNLTE2ZiTLODNINGEXOTdIMjAX=", "Tenant I
8 “Callb 7 e, “Clientld": 26627-2648-445a-8374-dbB9eASaBE6E"
“ClientSecrs "OGUSZJB1Y2ELNTK50C0@0TBhLTg22j1tODhINGEXOTd1E

“callbackpath™: "/signin-oidc",
“signedoutcallbackpPath™: “/signout-callback-oidc™
s
"PowerBi: |

12

13 "SarviceRootUr1™: "https://api.powerbi.com/”
© Startup.cs 14 )

15 "Logging": {

16 ation”, "LogLeve.

17 ing", “pefault”: “Information",

18 g.Lifetime”: "Tnformation” "microsoft”: "warning”,

15 ) “Microsoft.Hosting.Lifetime™: "Information”

20 b h

2 “AllowedHosts": "** I N

2} AllowedHosts": "

Note the PowerBi:ServiceRootUrl parameter has been added as a custom configuration value to track the base URL to the Power BI
Service API. When programming against the Power Bl Service in the Microsoft public cloud, the URL is https://api.powerbi.com/.
However, the base URL for the Power Bl Service API will be different in other clouds such as the government cloud. Therefore, this
value will be stored as a project configuration value so it is easy to change if required. More info

2. Configure Visual Studio Code with the Omnisharp extensions needed for C# development with .NET 5.
a) Click on the button at the bottom of the left navigation menu to display the EXTENSION pane.
b) You should be able to see what extensions are currently installed.
¢) You should also be able to search to find new extensions you'd like to install.

®J File FEdit Selection View Go Run Terminal Help UserOw
EXTENSIONS Y
» |Ssa‘m Extensions in Marketplace
~ INSTALLED 1
7 -
Debugger for Chrome 4.12.10 D6.2M 4
@ Debug your JavaScript code in the Chrome browser, or any other target.
Microsoft 2%
: ~ RECOMMENDED 10
% Docker 150 P53M K45
e Makes it easy to create, manage, and debug containerized applications.
Microsoft ==
’ PowerShell 202060 D29M k4
b (Preview) Develop PowerShell scripts in Visual Studio Code!
Mirrnenft | in<tal |
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d) Find and install the C# extension from Microsoft if it is not installed. This extension is also known as the Omnisharp extension

®J File Edit Selection View Go Run Terminal Help Extension: C# - UserOwnsData - Visual Studio Code = m] X
EXTENSIONS: MARKETPLACE Y = Extension: C# X m
e ‘ ci
C# 1231 @84aM K 35 N il @ . )

C# for Visual Studio Code (pawered by OmniSharp). C # Microso D 8,483,878 * ok ko Repository License | v1.231
Microsoft = C# for Visual Studio Code (powered by OmniSharp)

@ C# FixFormat 0084 D 444K K 45 [ install |
Fix format of usings / indents / braces / empty lines - " )
Leopotam [ Install | This extension ts recommended based on the files you recently opened. Ignore Recommendation

# i 1.1 400K K4 . . .

CZTAD BT Cow!ments 018 iy Details Feature Contributions Changelog
Generate C# XML documentation comments for ///
Keisuke Kato

- Ci il 131 DSITK C# far \ficual Studin Cads (nowarad by OmniSharn)

e) Find and install the Debugger for Chrome extension from Microsoft if it is not already installed.
f)  You should be able to confirm that the C# extension and the Debugger for Chrome extensions are now installed.

‘ﬂ File Edit Selection View Go Run Terminal Help UserOwnsData - Visual Studio Code

EXTENSIONS Y

[search Extensions in Marketplace

~ INSTALLED 2
C# 1231 @8AM %35

C# for Visual Studio Code (powered by OmniSharp).
Microsoft &

Debugger for Chrome 2.12.10 @6M K
@  Debug your Javascript code in the Chrome browser, or any other target t...

Microsoft

It is OK if you have other Visual Studio Code extensions installed as well. It's just important that you install these two extensions in
addition to whatever other extensions you may have installed.

3. Generate the project assets required for building your project and running it in the .NET debugger.
a) Open the Visual Studio Code Command Palette by using the Ctrl+Shift+P keyboard combination.
b) Type .NET into the Command Palette search box.
c) Select the command titled .NET: Generate Assets for Build and Debug.

)Q File Edit Selection View Go Run Terminal Help AppOwnsData - Visual Studio Code
EXPLORER ~ NET
> OPEN EDITORS $ -NET: Generate Assets for Build and Debug recently used £5%
~ APPOWNSDATA

-NET: Restore All Projects other commands

> Controllers .NET: Restore Project

> Models

Debua: Download .NET Core Debugger

d) When the command runs successfully, in generates the files launch.json and tasks.json a new folder named .vscode.

3 File Edit Selection View Go Run Terminal Help launch.json - AppOwnsData - Visual Studio Code
EXPLORER launch json X
> OPEN EDITORS vscode > launch.json > ...
* APPOWNSDATA 1
v ek 2 // Use IntelliSense to find out which attributes exist for C# debugging
3 /! Use hover for the description of the existing attributes
o 4 // For further information visit https://github.com/Omnisharp/omnisharp-vscode/blob/master/debugger-launchjson.md
tasks.json 5 "version™: "0.2.8",
> bin 6 “configurations™: [
> Controllers 7 {
> Models 8 "name": ".NET Core Launch (web)",
> obj 9 "type": "coreclr"”,
> Properties 10 "r‘equest H 1aEnct1 .
. 11 preLaunchTask™: "build",
s 12 // If you have changed target frameworks, make sure to update the program path.
> wwwroot 13 "program": "${workspaceFolder}/bin/Debug/net5.0/AppOunsData.dll”,
® AppOwnsData.csproj 14 “args": [],

It's not uncommon for the configuration of the C# extension (i.e. Omnisharp) in Visual Studio Code to cause errors when running the
command to generate the assets for build and debug. If this is the case, it can be tricky to fix this problem. If the previous step to
generate build and debug assets did not successfully create the launch.json file and the tasks.json file in the .vscode folder, you can
copy these two essential files from Troubleshooting/.vscode folder located inside the StudentFiles folder.
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4. Run and test the AppOwnsData web application using Visual Studio Code and the .NET 5 debugger.
a) Startthe .NET 5 debugger by selecting Run > Start Debugging or by pressing the {F5} keyboard shortcut.

QQ File Edit Selection View Go Run Terminal Help AppOwnsData - Visual Studio Code
EXPLORER B  Start Debugging F5
> OPEN EDITORS Run Without Debugging Ctrl+F5
~ APPOWNSDATA

The AppOwnsData web application is currently configured authenticate the user before the user is able to view the home page.
Therefore, you will be prompted to log in as soon as you launch the application in the .NET debugger.

b) When prompted to Sign in, log in using your organizational account.

B Microsoft
Signin

tedp@powerbideveamp.ney

c) Once you have signed in, you will be prompted by the Permissions requested dialog to grant consent to the application.
d) Click the Accept button to continue.

B9 Microsoft
tedp@powerbideveamp net

Permissions requested

App-Owns-Data Sample App
powerbidevcamp.net

This application is not published by Micrasoft.

his app would like to:

s Maintain access to data you have given it access to

Consent on behalf of your organization

Cancel Accept

e) You should now see the home page for the AppOwnsData web application which should match the following screenshot.

| Home Page - AppOwnsData x -+ - a X
&« C @ localhost:5001 * @ :
AppOwnsData Home Privacy Hello TedP@powerbidevcamp.net! Sign out

Welcome

Learn about building Web apps with ASP.NET Core.

f)  You're done testing. Close the browser, return to Visual Studio Code and stop the debug session using the debug toolbar.

UserOwnsData - Visual Studio Code

1 o 0/< ]
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You now got to the point where the AppOwnsData web application is up and running and it can successfully authenticate the user.
Over the next few steps you will add some custom HTML and CSS styles to make the application a bit more stylish. You will also
configure the home page to allow for anonymous access in order to create a better login experience for the application's users.

5. Copy and paste a set of pre-written CSS styles into the AppOwnsData project's site.css file.

a) Expand the wwwroot folder and then expand the css folder inside to examine the contents of the wwwroot/css folder.

b) Open the CSS file named site.css and delete any existing content inside.

EXPLORER
> OPEN EDITORS
~ APPOWNSDATA
> .vscode
> bin
> Controllers
> Models
> obj
> Properties
> Views
~ wwwroot

W CSs

> s
lib

¢) Using the Windows Explorer, look inside the StudentLabFiles folder and locate the file named Exercise 2 - site.css.txt.
d) Open Exercise 2 - site.css.txt up in a text editor and copy all of its contents into the Windows clipboard.

e) Return to Visual Studio Code and paste the contents of the Windows clipboard into sites.css.

<

EXPLORER

> OPEN EDITORS
~ APPOWNSDATA

> wscode

» bin

> Controllers
? Models

> obj

> Properties
? Views
' WWWroot

~ css

# site.css

AppOwnsData - Visual Studio

/* App-Owns-Data Lab Styles from Power BI Dev Camp */

ul i { padding-right: apx; }
h1 { font-size: 1.35em; }
h2 { font-si 1.25em; }

h3 { font-si 1.1em; }
ha { font-size: 1.mem; }
b3, .my-3 |

margin-bottom: @ |important;
}
nav {

margin-bottom: px;
}
i

margin-right: apx;

*Exercise 2 - site cssna - Notepad

Eile Edit Format View Help
/* App-Owns-Data Lab Styles from Power BI Dev Camp */

ul i { padding-right: apx; }
hi { font-size: 1.35em; }
h2 { font-size: 1.25em; }
h3 { font-size: 1.1em; }
ha { font-size: 1.@em; }

mb-3, Lmy-3 {
margin-bottom: @ limportant;

nav {
margin-bottom: epx;

iy

f) Save your changes and close site.css.

6. Copy a custom favicon.ico file to the wwwroot folder.

a) Using the Windows Explorer, look inside the StudentLabFiles folder and locate the file named favicon.ico.

b) Copy the favicon.ico file into the wwwroot folder of your project.

~ wwwroot
> css
> s
> lib

# favicon.ico

appsettings.json

Any file you add the wwwroot folder will appear at the root folder of the website created by the AppOwnsData project. By adding the
favicon.ico file, this web application will now display a custom favicon.ico in the browser page tab.
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Version: Jan 28, 2021




Power Bl Dev Camp Tutorial: Developing for Power Bl using .NET 5 Version: Jan 28, 2021

7. Modify the partial razor view file named _LoginPartial.cshtml to display the user display name instead of the user principal name.
a) Expand the Views > Shared folder and locate the partial view named _LoginPartial.cshtml.
b) Open _LoginPartial.cshtml in an editor window.

c) Inthe existing code, locate the code Hello @User.ldentity.Name! which displays a message with the user principal name.

_LoginPartial.cshem! X

<l class="navbar-nav'>
@if (User.Identity.IsAuthenticated)

{
<11 class="nav-iten">
<span class="navbar-text >Hello BUser. Tdentity.Name!f/span>
</Ni=

E] <19 class="nav-iten">
10 <a class="nav-link text-dark” asp-area="MicrosoftIdentity” asp-controller="Account”
1 s

e w

@~

d) Replace Hello @User.ldentity.Name! with Hello @User.FindFirst("name").Value as shown in the following screenshot.

<11 class="nav-item">
<span class="navbar-text text-dark">Hello @User.FindFirst("name™).value</spans>
</1i>

With this update, the application will display the user's display name in the welcome message instead of using the user principal name.
In other words, the user greeting will now display a message like Hello Betty White instead of Hello BettyW@Contoso.com!.

e) Save your changes and close _LoginPartial.cshtml.

8. Modify Index.cshtml to display different HTML output depending on whether the user has logged in or not.
a) Expand the Views > Home folder and locate the view file named Index.cshtml.
b) Open Index.cshtml in an editor window.
c) Delete the contents of Index.cshtml and replace it with the code shown in the following code listing.

@Qusing System.Security.Principal

@if (User.Identity.IsAuthenticated) {
<div class="jumbotron">
<h2>welcome @User.FindFirst("name").value</h2>
<p>You have now logged into this application.</p>
</div>

else {
<div class="jumbotron">
<h2>welcome to the App-Owns-Data Tutorial</h2>

<p>Click the <strong>sign in</strong> link in the upper right to get started</p>
</div>

d) Once you have copied the code from above, save your changes and close Index.cshtml.

3] File Edit Selection View Go Run Terminal Help Index.cshtml - AppOwnsData - Visual Studio Code
Index.cshtml X

> OPEN EDITORS

» APPOWNSDATA 1

@if (user.Identity.IsAuthenticated) {
4 <div class="jumbotron">
<h2>Welcome @ser.FindFirst(“name”).value</h2>
<p>You have now logged into this application.</p>
</div>

else
10 <div class="jumbotron">
= mmcsmml 1 <h2>Welcome to the App-Owns-Data Tutorial</h2>
I - 12 <p>Click the <strong>sign in</strong> link in the upper right to get started</p>
13 </div>

When you create a new .NET 5 project which supports authentication, the underlying project template creates a home page that
requires authentication. To support a more natural login experience for the user, it often makes sense to configure your application so
that an anonymous user can access the home page. In the next step you will modify the Home controller in order to make the home
page accessible to anonymous users.
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9. Modify the Index action method in HomeController.cs to support anonymous access.
a) Inside the Controllers folder, locate HomeControllers.cs and open this file in an editor window.
b) Locate the Index method inside the HomeController class.

%) File Edit Selection View Go Run Terminal Help HomeController.cs - AppDwnsData - Visual Studio Code

WELORER - © HomeController.cs X

> OPEN EDITORS trollers > € HomeControl {} AppOwnsData Control AppOwWNsData.Controll
~ APPOWNSDATA 1 H
> wscode < . -
3 using system.Diagnostics;
> bin Boouse o
~ Controllers .
> Models 7 using Microsoft.Aspletcore.F
> obj 8 using Mic JEx
9 using AppOwnsdata.

11 namespace AppOwnsbata.Controllers

13 [Authorize]

1 public class Homecontroller : Controller

15

16 private readonly ILoggercHomecontrallers logger;

17

18 public HomeController(ILogger<Hometontrollers logger)
19 {

20 _logger = logger;

}

public IActionResult Index()
{

© Program.cs

© Startup.cs
return View();

25
2 }

c) Add the [AllowAnonymous] attribute to the Index method as shown in the following code listing.

[ATT1owAnonymous]
public IActionResult Index()

{
3

d) Save your changes and close HomeController.cs.

return View(Q);

It's time again to test this web application in the .NET debugger so you can see the effects of your changes. In the next step, you will
start the debugger so you can start up the web application and test the user authentication experience in the browser.

10. Test the AppOwnsData project by running it in the .NET debugging environment.
a) Start the .NET debugger by selecting Run > Start Debugging or by pressing the {F5} keyboard shortcut.
b) Once the debugging session has initialized, the browser should display the home page using anonymous access.

c) Click the Sign in link to test the user experience when authenticating with Azure AD.

I - AppOwnsData x o+ - = £
@ & localhost500 r A @
AppOwnsData  Home Privacy :> Signin

Welcome to the App-Owns-Data Tutorial
Click the sign in link in the upper right to get started

d) Once you've signed in, you should be able to see the user display name in the welcome message in the upper right corner.

- =} x

* O

1| - AppOwnsData x 4+
& c @ localhost:5001

AppOwnsData Home Privacy Hello Ted Pattison Sign out

Welcome Ted Pattison
You have now logged into this application.

If the web page does not appear with a yellow background as shown in the screenshot above, it's possible your browser has cached
the original version of the site.css file. If this is the case, you must clear the browser cache so it loads the latest version of site.css.
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11. Test the user experience for logging out.
a) Click the Sign out link to begin the logout experience.

- X
I - AppOwnsData X+ =

& C @ localhost:5001 * @ :

AppOwnsData Home Privacy Hello Ted Pattison Sign out<:

b) After logging out, you'll be directed to the Microsoft.ldentity.Web logout page at /Microsoftldentity/Account/SignedOut.

| Signed out - AppOwnsData x  + = o X
< C' @ localhost:5001/Microsoftidentity/Account/SignedOut * * Q :
AppOwnsData Home  Privacy Signin

Signed out
You have successfully signed out.

c) You're done testing. Close the browser, return to Visual Studio Code and stop the debug session using the debug toolbar.

In the next step, you will add a new controller action and view named Embed. However, instead of creating a new controller action and
view, you will simply the rename the controller action and view named Privacy that were automatically added by the project template.

12. Create a new controller action named Embed.
a) Locate the HomeController.cs file in the Controllers folder and open it in an editor window.
b) Look inside the HomeController class and locate the method named Privacy.
[ATTowAnonymous]

public IActionResult Index() {
return view(Q);

public IActionResult Privacy() {
return View();

¢) Rename of the Privacy method to Embed. No changes to the method body are required.
[A1TowAnonymous]

public IActionResult Index() {
return View();

public IActionResult Embed() {
return View();

Note that, unlike the Index method, the Embed method does not have the AllowAnonymous attribute. That means only
authenticated users will be able to navigate to this page. One really nice aspect of the ASP.NET MVC architecture is that it will
automatically trigger an interactive login whenever an anonymous user attempts to navigate to a secured page such as Embed.

13. Create a new MVC view for the Home controller named Embed.cshtml.
a) Look inside the Views > Home folder and locate the razor view file named Privacy.cshtml.

v Views
~ Home

Index.cshtml

> Shared
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b) Rename the Privacy.cshtml razor file to Embed.cshtml..

v Views

~ Home

[ 1= tmbodiunt |
Index.cshtml|

? Shared

c) Open Embed.cshtml in a code editor.
d) Delete the existing contents of Embed.cshtml and replace it with the follow line of HTML code.

<h2>T0oDO: Embed Report Here</h2>

e) Save your changes and close Embed.cshtml.

In a standard .NET 5 web application that uses MVC, there is a shared page layout defined in a file named _Layouts.cshtml which is
located in the Views > Shared folder. In the next step you will modify the shared layout in the _Layouts.cshtml file so that you can
add a link to the Embed page into the top navigation menu.

14. Modify the shared layout in _Layout.cshtml to include a link to the Embed page.
a) Inside the Views > Shared folder, locate _Layouts.cshtml and open this shared view file in an editor window.
b) Using Windows Explorer, look inside the StudentLabFiles folder and locate the file named _Layout.cshtml.
c) Open Exercise 2 - _Layout.cshtml.txt in the StudentLabFiles folder copy its contents to the Windows clipboard.
d) Return to Visual Studio Code and paste the contents of the Windows clipboard into the _Layouts.cshtml file.

ALORER - _Layouteshiml %

> OPEN EDITORS

 APPOWNSDATA 1 <loocTveE himl> 3 eercise 2 - Lawoutcsmtmizet - Hotepaa

<1DecTYPE henls
<html lang="en">

<head>

<meta charset-"utf-g" />

emela name="viewporL” conbent-"widlh-device-widlh, L
<titlesapp owns Data Demo</titles

<link rel="stylesheer” href="~/1ib/boctstrap/dist/cs|
<link rel="stylasheat™ hraf="~/ces/sita.csa” />
</head>

<body>

<header>

v elass="

expand-sm mavbr- Loggl

" asp-ar EL]

<button cla whar-toggler” type="hut

ppanded="false™ aria-label

<span class-"navbar-toggler-icon”></

</button>

<uliv cLass-"navbar —collapse collapse d-s
<partial m oginmartial” />

nav Flex grow 173

i cl -
<3 class="nav-link text-dark
<ilis

e) Save your changes and close _Layouts.cshtml

15. Run the web application in the Visual Studio Code debugger to test the new Embed page.
a) Start the Visual Studio Code debugger by selecting Run > Start Debugging or by pressing the {F5} keyboard shortcut.
b) The AppOwnsData web application should display the home page as shown to an anonymous user.

If you are automatically signed in by the application, then you should sign out and then click Home.

c) Click on the Embed link in the top nav menu to navigate to the Embed page.

App-Owns-Data Tutorial Home Embed <: Sign in

Welcome to the App-Owns-Data Tutorial

Click the sign in link in the upper right to get started

When you attempt to navigate to the Embed page as an anonymous user, you'll be automatically prompted to log in.
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d)

e)

f)

Log in using your user name and password.

B Microsoft

Pick an account

@ TedPi@powerbidevcamp.net

+ Use another account

Once you have logged in, you should be automatically redirected to the Embed page.

| App-Owns-Data Demo X 4+ - o X
& C @ localhost:5001/Home/Embed R @
App-Owns-Data Tutorial Home Embed Hello Ted Pattison Sign out
TODO: Embed Report Here

You're done testing. Close the browser, return to Visual Studio Code and stop the debug session using the debug toolbar.

The next step is an optional step for those campers that prefer developing with Visual Studio 2019 instead of Visual Studio Code.
If you are happy developing with Visual Studio Code and are not interested in developing .NET 5 projects using Visual Studio 2019,
you can skip the next step and move ahead to Exercise 3: Call the Power Bl Service API.

16. Open and test the AppOwnsData project using Visual Studio 2019.
a) Launch Visual Studio 2019 — You can use any edition including the Enterprise edition, Pro edition or Community edition.

b) From the File menu, select the Open > Project/Solution... command.

c)

Edit View Debug Analyze Tools Extensions Window Help Search (Ctrl+Q) P
e ‘ i b Attach.. v | 5v [ [@ =
Open (9 Project/Solution... Ctrl+5Shift+O
Clone Repository.. 2. Folder.. Ctrl+Shift+Alt+0
Start Window % Web Site.. Shift+Alt+0

In the Open Project/Solution dialog, select the AppOwnsData.csproj file in the AppOwnsData folder and click Open.

d) The AppOwnsData project should now be open in Visual Studio 2019 as shown in the following screenshot.

Solution Explorer > O X
BE o-s d@|[u- "
Search Solution Explorer (Ctrl+;) P

1 Solution "AppOwnsData’ (1 of 1 project)
4 =7 AppOwnsData
& Connected Services
P 2 Dependencies
b §3 Properties
b @ wwwroot
4 Controllers
4 Models
4 Views
b LT appsettingsjson
B c* Program.cs
P c* Startup.cs

Solution Explorer
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There is one big difference between developing with Visual Studio Code and Visual Studio 2019. Visual Studio Code only requires
project files (*.csproj). However, Visual Studio 2019 requires that you work with both project files and solution files (*.sIn). In the next
step you will save a new project file for the AppOwnsData solution to make it easier to develop this project with Visual Studio 2019.

e) Inthe Solution Explorer on the right, select the top node for the AppOwnsData project.
f)  From the File menu, select the Save All menu command.

0§ Fic Edt View Gt Project Buld Debug Test Analyze Tools FExtensions Window Help  Search (Cti-Q) P AppOwnsData  Signin &, - [m] X
E Hew > pu - b isBeres ¢ B | @ - 14 Uveshare 2
Open B
Clone Repository... Solution Explorer v 3x
Start Window @A 0-5 AR | o=
Add B Search Solution Explorer (Curl-+- p-

13 Solution ‘AppOwnsData’ (1 of 1 project)
4 7] AppOwnsData

& Connected Services

2% Dependencies

Close.
Close Solution

Start Live Share Session

pOwnsDats criss
Save Selected ftems As.

Save All Ctri=Shift+S

3
b

3

b W Controllers
b W Models
3

b

3

b

Views
£T appsettingsjson

View in Browser (Gaagle Chrome) CtriShift+ W € Programacs

Browse With..

* Starup.cs

g) Save the solution file AppOwnsData.sIn in the AppOwnsData project folder

8] Save File ks x
0 o localDGk(C) » Dramp > AppOwnuia v B

Onganize = Newhoter - @

# Gucka
ascode
v M MCORNVEMS ) o
e Contrales
& Cnediive v
) wmE pe—
o Netmork e

Flie game: | €\0evCampopOmreDatsapOureDatasin
Save s ype: UTF-8 Sotion il (st

— S

17. Run the AppOwnsData application in the Visual Studio debugger.
a) Press {F5} to launch the Visual Studio debugger.
b) If you are prompted with a dialog prompting you to trust an SSL certificate, click Yes to continue.

Miciosot Visual Studic *

“Tris projectis configured to s SSL To avoid SSL warmings in he Drawser you
an choase 10 Irust the sefl-signed certificate 1hat IS Express has genesated.

Wl you like 10 trust the 1S Express SSL certificate?
earn More

Dieert ask me again

[w [ % ]

c) If you are prompted with a Security Warning dialog, click Yes to trust the certificate.

Securty Wamiog

d) sssss

= (m] X
M App-Owns-Data Demo x o+

c a |oca|nosmsas<: r *@

App-Owns-Data Tutorial Home Embed Sign in

Welcome to the App-Owns-Data Tutorial
Click the sign in link in the upper right to get started
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e) Test the application by signing in, signing out and clicking the Embed link.
f) Once you have tested the application, close the browser, return to Visual Studio and terminate the debugging session.

Remember that the AppOwnsData.sIn file is only used by Visual Studio 2019 and it not used at all in Visual Studio Code.

The following lab exercises will go back to developing with Visual Studio Code. However, you can use whichever IDE you like better.
Also, you can and open and test all the lab solutions using either Visual Studio Code or Visual Studio 2019.

Exercise 3: Call the Power Bl Service API

In this exercise, you will begin your work by creating a new Power Bl workspace and importing a PBIX file to that you have a report for
testing purposes. After that, you will add support to the AppOwnsData web application to acquire app-only access tokens from Azure
AD and to call the Power Bl Service API. By the end of this exercise, your code will be able to call to the Power Bl Service API to
retrieve data about a report required for embedding.

1. Using the browser, log into the Power Bl Service in the Microsoft 365 tenant serving as your Power Bl development environment.
a) Navigate the Power Bl portal at https://app.powerbi.com and if prompted, log in using your credentials.

2. Create a new app workspace named Dev Camp Lab.
a) Click the Workspace flyout menu in the left navigation.

n W@ % el
7

Shared with me

Workspaces > <j

My workspace v

)

b) Click the Create app workspace button to display the Create an app workspace dialog.

Workspaces < My workspace
My workspace v Q

Workspaces

No results found

0> Crentevorkspace

c) Inthe Create an app workspace pane, enter a workspace name such as Dev Camp Lab.
d) Click the Save button to create the new app workspace.

Create a workspace

YOURE CREATING AN UPGRADED WORKSPACE
Enjoy new features, better sharing options, and improved security controls.
Revert to classic | Learn more

Workspace image

7 Upload

Workspace name
E> Jev Camp Lab
Available
Description
Jescribe this workspace

(|

| Leam more about workspace settings

{ |:> Save Cancel
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e) When you click Save, the Power Bl service should create the new app workspace and then switch your current Power Bl

session to be running within the context of the new Dev Camp Lab workspace.

v Carp |ab
reate
Dev Camp Lab Create app
@ Home
Favorites lew reate a pipeline = View 3 Settings R Access 2 Search
> [ 7 ipeli Vi &3 Satting: A ) Search
© Recent >
+ Create
O Datasets
B Apps
A Shared with me
& Deployment pipelines N
Leam Add content to this workspace
Save reports, dashboards, datasets, and workbooks to this
T Wi > workspace by making something new: or uploading existing files.
Dew Camp Lab ~ E> Add =

Now that you have created the new app workspace, the next step is to upload a PBIX project file created with Power Bl Desktop. You
are free to use your own PBIX file as long as the PBIX file does not have row-level security (RLS) enabled. If you don't have your own

PBIX file, you can download the sample PBIX file named COVID-19 US.pbix and use that instead.

3. Upload a PBIX file to create a new report and dataset.
a) Click Add content to navigate to the Get Data page.
b) Click the Get button in the Files section.

@ Home
I Favorites >
O Recent >
+ create
B Datasets
B agps Discover content
A Shared with me
& D 1 pipeli My organization Services
eployment pipelines
O Lean
@ Workspaces >
Dev Camp Lab v
Get Get

Get Data

Download Power Bl Desktop for the best report-building experience

Create new content

Files Databases Dataflows

Unify di

Learn more

Get started

d) Select the PBIX file and click the Open button to upload it to the Power BI Service.

ke game: COWID-19 U5 pbix

& Ces
. v 4 0> THSEC > Local Disk(E) > DewCamp > PBIX v U
Howfoldor
.
# Cuick access
. COVID-19Usgbix 192020855 AM Microset Poses I Deskiap Document

& onaprie

= Thape

& Retmore

Cuamom Fes (wisceatsm? pbix
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e) The Power Bl Service should have created a report and a dataset from the PBIX file you uploaded.
f) If the Power Bl Service created a dashboard as well, delete this dashboard as you will not need it.

Dev Camp Lab
+ Mew ~ & Create a pipeline = view vV filters % Settings 2 Acce:

Al Content  Datasets + dataflows
[1  Name Type Owner Refreshed Next refresh
u “CovID-19 US Report Dev Camp Lab 2/29/20, 3:45:41 PM -
“coviD-19 Us Dataset
“COVID-19 US phix & ¥f & Dashoosrc

¢Dﬂls\@

Settings

4. Open the report to see what it looks like when displayed in the Power Bl Service.
a) Click on the report to open it.

Power Bl  Dev Camp Lab

Dev Camp Lab

Home
Favorites > + New v & Create a pipeline = View Y Filters % Settings R Access
Recent >
Al Content  Datasets + dataflows
Create
Datrsets [  Name Type Owner Refreshed Next refresh

Apps :> u “covip-19 Us Report N— 220720, 24541 1t

Shared with me E ~CovID-19 US

Deployment pipelines

% 3% A 0 + 0 % ®

b) You should now be able to see the report.

Power Bl  DevCamp Lab COVID-19 US | Data updated 12/29/20 v
= [ File v > Export ~ 1# Share v & ChatinTeams [J Comment --- 9 NviOv | © »x
@ Home <
¥ Favorites > B 2 e -
13736756 268,654 20% -n
@© Recent > 5% =
1an e
@
=+ Create L
.
B Datasets S:
am
B Apps o
an
8 Shared with me s
on
-~
& Deployment pipelines = — hkers

in this exercises when you first write the code to embed a report in the AppOwnsData web application.

In the next step, you will find and record the GUID-based IDs for the report and its hosting workspace. You will then use these IDs later

5. Get the Workspace ID and the Report ID from the report URL.
a) Locate and copy the app workspace ID from the report URL by copying the GUID that comes after /groups/.

gl COVID-19 US - Power BI x4

< C (@ hitps//app pnwr'bicnm‘g‘(\u|)&/ddab937a—7941AEIJS—EDME\?Ddd-Zdemq-‘t@('mﬂr‘).’hri 29-8e84-6c6e90cchdTe/ReportSectiondeT2bac688f60e725%a ¥y

Power Bl Dev Camp Lab

Home

Tota Destre " Canfirmed Cones e varac

@
W Favorites >
®

UsA 13736756 268654 20%
focnt ’ — B .
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b) Open up a new text file in a program such as Notepad and paste in the value of the workspace ID.
c) Locate and copy the report ID from the URL by copying the GUID that comes after /reports/.

Al covID-19 US - Power BI x  +

& C | @ hitps//app.powerbi.com/gro ab967a-7941-4eb5-a084-

Power BI

Dev Camp Lab

= [ File ~ > Export ~ & Share ~ & ChatinTeams [J Comment =+

® Home g oo [

ot | oDt - Confrmed Coves e an

I Favorites >
usa 13736756 268,654 0%
© Recent > T s -
Frams 131602 e um - ‘
L mocis D & e 1% o,

d) Copy the report ID into the text file Notepad.

siama .

j *Untitled - Notepad

File Edit Format View Help
Workspace Id: ddab987a-7941-4eb5-ae@s4-37ed422dfcac
Report Id: 3e75d1lee-b21a-4129-8e84-6c6e9@ccbd7e

Leave the text file open for now. In a step later in this exercise, you will copy and paste these IDs into your C# code.

6. Add the Azure AD service principal for the AppOwnsData application to the Dev Camp Lab workspace as an administrator.
a) Click the Dev Camp Lab workspace in the left navigation to display the workspace summary page.
b) Click the Access link to open the Access pane where you can configure who has access to workspace resources.

D Name Tyve Owner Refreshed Nt efresh Endorsement
B
0 o

7

o

@ ok

© oevaampab V<:

¢) Inthe search box with the caption of Enter email address, type App-Owns-Data to find the Azure AD application.

Dev Camp Lab
2 Access
N Dev Camp Lab
+ New & Create a pipeline = View
® > R Add admins, members, or contributors.
Al Content  Datasets + dataflows
t+ Create Enter email addresses
0 Datasets O Name Tree Member A
B Apps n “covip-19 us Repor e

d) Select the Azure AD application named App-Owns-Data Sample App.

R Access

Dev Camp Lab

Add admins, members, or contributors. Learn more

Aprl
|:> App-Owns-Data Sample App ApplD: 8a026627-2648-445a-8374-db00%...
App Studio for Microsoft Teams AppID: e1979c22-8b73-4aed-adda-572...

Annlication Inciahte APL AnnlD: £5:00274 £206 Ao 050 bAENN00A-0,
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e) Select Admin in the dropdown menu to specify the level of access and then click the Add button.

R Access

Dev Camp Lab

Add admins, members, or contributors. Leamn more

App-Cwns-Data Sample App X Enter emall addresses

=> o

f)  You should now be able to confirm that the App-Owns-Data Sample App has been configured as a workspace admin.

2 Access

DevCamp Lab

Add admins, members, or contributors. Leam mare

Admin
H
add
Search
NAME PERMISSION
Ted Pattison Admin

C> App Cums Data Sample App Admin

g) Close the Access pane.

Now you will move from working with Power Bl in the browser back to the AppOwnsData project in Visual Studio Code.

7. Add the NuGet package for the Power Bl .NET SDK.

a) Return to the instance of Visual Studio Code where you are working on the AppOwnsData project.

b) Move back to the Terminal so you can execute another dotnet CLI command.

c) Type and execute the following dotnet add package command to add the NuGet package for the Power Bl .NET SDK.

dotnet add package Microsoft.PowerBi.Api

TERMINAL 1: powershell

PS C:\DevCamp\AppOwnsData> dotnet add package Microsoft.PowerBi.Api
Determining projects to restore...
Writing C:\Users\TedP\AppData\Local\Temp\tmpACB4.tmp
info : Adding PackageReference for package 'Microsoft.PowerBi.Api’ into project "C:\DevCamp\AppOwnsData\AppOunsData.csproj’.
info :  GET https://api.nuget.org/v3/registrations-gz-semver2/microsoft.powerbi.api/index. json
info :  OK https://api.nuget.org/v3/registrations-gz-semver2/microsoft.powerbi.api/index.json 157ms
info : Restoring packages for C:\DevCamp\AppOwnsData‘\AppOwnsData.csproj...
info :
info : PackageReference for package "Microsoft.PowerBi.Api’ version '3.20.1" added to file 'C:\DevCamp\AppOwnsData\AppOansData.csproj’.
info : Committing restore...
info : writing assets file to disk. Path: C:\DevCamp\AppOwnsData\obj\project.assets.json
log : Restored C:\DevCamp\AppOwnsData\AppOwnsData.csproj (in 117 ms).
Ps C:\DevCamp\AppOwnsData> []

Package 'Microsoft.PowerBi.Api® is compatible with all the specified frameworks in project 'C:\DevCamp\AppOwnsData\AppOwnsData.csproj’.

o &

d) Open the AppOwnsData.csproj file. You should now see this file contains a package reference to Microsoft.PowerBi.Api.

] Fle Edit Selection View Go Run Terminal Help ‘AppOwnsDiata csproj - AppOwnsData - Visual Studic Code

="Microsof{.HET. Sdk.Neb" >
3 <PropertyGroup>
2 <TargetFramevorionets. 8< /Target Framework>
5 <UserSecretsld>aspnet -AppOwnsData- 74548193-D248-4089-9C55-AF 54IE134630< /UserSecret sId>
6 </PropertyGroup>
8 <TtemGroup>
9 <PackageReference Include="Microsoft.Asphetc: ithentication. JwtBearer™ versi " Nowarn="NU1665" />
10 <PackageReference Inc Microsoft.Asphetcore ithenticat OpenIdConnect™ Vers .@.17 HoWarn="HU15@5" />
1 <PackageReference rosoft. Identity.W s i
12 <PackageReference Includ rasoft. [dent ity. »
1]:><pa:kageueferenze Include="Microsoft . Powerdi.Api® versi
14 </ LtemGroup>
15
16 «/Project>

e) Close the the AppOwnsData.csproj file without saving any changes.

package in the Microsoft.PowerBl.Api hamespace.

Your project now includes the NuGet package for the Power Bl .NET SDK so you can begin to program against the classes from this
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8. Create a new C# class named PowerBiServiceApi in which you will add code for calling the Power Bl Service API.
a) Return to the AppOwnsData project in Visual Studio Code.
b) Create a new top-level folder in the AppOwnsData project named Services.
¢) Inside the Services folder, create a new C# source file named PowerBiServiceApi.cs.

> Models

> obj

> Properties
~ Services

. PowerBiServiceApi.cs h

> Views

d) Copy and paste the following code into PowerBiServiceApi.cs to provide a starting point.

using System;

using System.Ling;

using System.Threading.Tasks;

using Microsoft.Extensions.Configuration;
using Microsoft.Identity.web;

using Microsoft.Rest;

using Microsoft.PowerBI.Api;

using Microsoft.PowerBI.Api.Models

using Newtonsoft.Json;

namespace AppOwnsData.Services {

public class EmbeddedReportviewModel {
//ToDO: 1implement this class
1

public class PowerBiServiceApi {
//ToDO: 1implement this class
1

e) Implement the EmbeddedReportViewModel class using the following code.

public class EmbeddedReportviewModel {
public string Id;
public string Name;
public string Embedurl;
public string Token;

The EmbeddedReportViewModel class is designed as a view model which defines the structure the embedding data required for a
Power Bl report. You will use this class later in this lab to pass embedding data for a report from an MVC controller to an MVC view.

f)  Begin your implementation by adding two private fields named tokenAcquisition and urlPowerBiServiceApiRoot.
public class PowerBiServiceApi {

private ITokenAcquisition tokenAcquisition { get; }
private string urlPowerBiServiceApiRoot { get; }
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g) Add the following constructor to initialize the two private fields named tokenAcquisition and urlPowerBiServiceApiRoot.

public class PowerBiServiceApi {

private ITokenAcquisition tokenAcquisition { get; }
private string urlPowerBiServiceApiRoot { get; }

public PowerBiServiceApi(IConfiguration configuration, ITokenAcquisition tokenAcquisition) {
this.urlPowerBiServiceApiRoot = configuration["PowerBi:ServicerRooturl"];
this.tokenAcquisition = tokenAcquisition;

This code uses the .NET dependency injection (Dl) pattern. When your class needs to use a service, you can simply add a constructor
parameter based on the type for that service and the .NET runtime takes care of passing the service instance at run time. In this case,
the constructor is injecting an instance of the .NET configuration service using the IConfiguration parameter which is used to retrieve

the PowerBi:ServiceRootUrl configuration value from appsettings.json. The ITokenAcquisition parameter which is named

tokenAcquisition holds a reference to the Microsoft authentication service provided by the Microsoft.ldentity.Web library and will be

used to acquire access tokens from Azure AD.

h) Place your cursor at the bottom of the PowerBiServiceApi class and add another new line so you can add more members.

i) At the bottom off the PowerBiServiceApi class, add the following static read-only field named RequiredScopes.

public const string powerbiApiDefaultScope = "https://analysis.windows.net/powerbi/api/.default";

The powerbiApiDefaultScope constant is a string with the default permissions scope for the Power Bl Service API. Your application

will pass this permission scope when it calls to Azure AD to acquire an app-only access token.

i) Move down in the PowerBiServiceApi class below the RequiredScopes field and add the GetAccessToken method.

public string GetAccessToken() {
return this.tokenAcquisition.GetAccessTokenForAppAsync(powerbiApiDefaultScope).Result;

k) Move down below the GetAccessToken method and add the GetPowerBiClient method.

public PowerBIClient GetPowerBiClient() {
var tokenCredentials = new TokenCredentials(GetAccessToken(), "Bearer");
return new PowerBIClient(new Uri(urlPowerBiServiceApiRoot), tokenCredentials);

I)  Move down below the GetPowerBiClient method and add the GetReport method.
public async Task<EmbeddedrReportviewModel> GetReport(Guid Workspaceld, Guid ReportId) {
PowerBIClient pbiClient = GetPowerBiClient();

// call to Power BI Service API to get embedding data
var report = await pbiClient.Reports.GetReportInGroupAsync(WorkspaceIld, ReportId);

// generate read-only embed token for the report
var datasetId = report.DatasetId;
var tokenRequest = new GenerateTokenRequest(TokenAccessLevel.view, datasetId);
var embedTokenResponse =
await pbicClient.Reports.GenerateTokenAsync(wWorkspaceId, ReportId, tokenRequest);
var embedToken = embedTokenResponse.Token;

// return report embedding data to caller
return new EmbeddedReportviewModel {

Id = report.Id.ToString(),

Embedur1 = report.Embedurl,

Name = report.Name,

Token = embedToken

Iih

m) Save and close PowerBIServiceApi.cs.
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Note that Exercise 3 - PowerBiServiceApi.cs.txt in the StudentLabFiles folder contains the final code for PowerBiServiceApi.cs.

9. Modify the code in Startup.cs to properly register the services required for user authentication and access token acquisition.
a) Open the Startup.cs file in an editor window.
b) Underneath the existing using statements, add the following using statement;

using AppOwnsData.Services;
c) Look inside the ConfigureServices method and locate the following line of code.
public void ConfigureServices(IServiceCollection services) {

services.AddAuthentication(openidConnectbDefaults.AuthenticationScheme)
.AddMicrosoftIdentitywebApp(Configuration.GetSection("AzureAd"));

d) Remove the code that calls AddAuthentication and AddMicrosoftldentityWebApp on the services object.
e) Add the following code to the top of the ConfigureServices method.

public void ConfigureServices(IServiceCollection services) {

services
.AddmicrosoftIdentitywebAppAuthentication(Configuration)
.EnableTokenAcquisitionToCallDownstreamApi ()
.AddInMemoryTokenCaches () ;

f)  Move below the call to AddinMemoryTokenCaches and add the following code.
services.AddScoped(typeof (PowerBiServiceApi));

g) At this point, the ConfigureService method in Startup.cs should match the following code listing.
public void ConfigureServices(IServiceCollection services) {

services
.AddMicrosoftIdentitywebAppAuthentication(Configuration)
.EnableTokenAcquisitionToCallbownstreamApi()
.AddInMemoryTokenCaches();

services.AddScoped(typeof (PowerBiServiceApi));

services.AddControllerswithviews(options => {
var policy = new AuthorizationPolicyBuilder()
.RequireAuthenticateduser()
BuildQ;
options.Filters.Add(new AuthorizeFilter(policy));

services.AddRazorPages ()
.AddMicrosoftIidentityuIi();

The code in ConfigureServices accomplishes several important things. The call to AddMicrosoftWebAppCallsWebApi configures
the Microsoft authentication library to acquire access tokens. Next, the call to AddinMemoryTokenCaches configures a token cache
that the Microsoft authentication library will use to cache app-only access tokens behind the scenes. Finally, the call to
services.AddScoped(typeof(PowerBiServiceApi)) configures the PowerBiServiceApi class as a service class that can be added to
other classes using the dependency injection (DI) pattern.

10. Modify the HomeController class to program against the PowerBiServiceApi class.
a) Inside the Controllers folder, locate HomeController.cs and open it in an editor window.
b) Underneath the existing using statements, add a using statement to import the AppOwnsData.Services namespace.

using AppownsData.Services;
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c) Atthe top of the HomeController class locate the _logger field and the constructor as shown in the following code listing.

[Authorize]
public class HomeController : Controller {

private readonly ILogger<HomeController> _logger;
public HomeController(ILogger<HomeController> logger) {
_logger = logger;
d) Remove the _logger field and the existing constructor and replace them with the following code.

[Authorize]
public class HomeController : Controller {

private PowerBiServiceApi powerBiServiceApi;
public HomeController(PowerBiServiceApi powerBiServiceApi) {

this.powerBiServiceApi = powerBiServiceApi;

}

This is another example of using dependency injection. Since you registered the PowerBiServiceApi class as a service by calling
services.AddScoped in the ConfigureServices method, you can simply add a PowerBiServiceApi parameter to the constructor and
the .NET 5 runtime will take care of creating a PowerBiServiceApi instance and passing it to the constructor.

e) Locate the Embed method implementation in the HomeController class and replace it with the following code.
public async Task<IActionResult> Embed() {
// replace these two GUIDs with the workspace ID and report ID you recorded earlier

Guid workspaceld = new Guid("11111111-1111-1111-1111-1111111331211");
Guid reportId = new Guid("22222222-2222-2222-2222-222222222222");

var viewModel = await powerBiServiceApi.GetReport(workspaceIld, reportid);

return View(viewModel);

}

11. Modify the HTML and razor code in the view file named Embed.cshtml.
a) Locate the Embed.cshtml razor file inside the Views > Home folder and open this file in an editor window.
b) Delete the contents of Embed.cshtml and replace it with the following code which creates a table to display report data.

@Gmode1 AppownsData.Services.EmbeddedrReportviewModel;

<style>
table td {
min-width: 120px;
word-break: break-all;
overflow-wrap: break-word;
font-size: 0.8em;

}
</style>
<h3>Report view Model Data</h3>

<table class="table table-bordered table-striped table-sm" >
<tr><td>Report Name</td><td>@odel.Name</td></tr>
<tr><td>Report ID</td><td>@Model.Id</td></tr>
<tr><td>Embed Url</td><td>@Model.Embedurl</td></tr>
<tr><td>Embed Token</td><td>@odel.Token</td></tr>
</table>
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c) The code in Embed.cshtml should nhow match the following screenshot..

ﬂ File Edit Selection View Go Run Terminal Help Embed.cshtml - AppOwnsData - Visual Studio Code
EXPLORER Embed.cshtml| X
> OPEN EDITORS Views > Home > = Embed.cshtml
v APPOWNSDATA 1 @model AppOwnsData.Services.EmbeddedReportVviewtodel;
> wscode 2
> bin 3 <style>
5 I 4 table td {
CerinellErs 5 min-width: 120px;
> Models 6 word-break: break-allj;
> obj 7 overflow-wrap: break-word;
> Properties 8 font-size: @.8em;
> Services 9 }
“ Views 10 </style>
11
v Home

= Embed.cshtml

Index.cshtml 14 <table class="table table-bordered table-striped table-sm" >
> Shared 15 <tr><td>Report Name</td><td>@odel.Name</td></tr>
_Viewlmports.cshtm| 16 <tr><td>Report ID</td><td>@odel.Id</td></tr>
_Viewstart.cshtml 17 <tr><td>Embed Url</td><td>@Model.Embedurl</td></tr>
18 <tr><td>Embed Token</td><td>@Model.Token</td></tr>

> wwwroot

12 <h3>Report view Model Data</h3>

] 13

19 </table>

d) Save your changes and close Embed.cshtml.

12. Run the web application in the Visual Studio Code debugger to test the new Embed page.
a) Start the Visual Studio Code debugger by selecting Run > Start Debugging or by pressing the {F5} keyboard shortcut.

b) The AppOwnsData web application should display the home page as shown to an anonymous user.

c) Click on the Embed link in the top hav menu to navigate to the Embed page.

App-Owns-Data Tutorial ~ Home Embed<:: Signin

Welcome to the App-Owns-Data Tutorial

Click the sign in link in the upper right to get started

d) If you are prompted to enter your credentials, enter your user name and password and log in.
e) Once you navigate to the Embed page, it should display a table containing the embedding data for your Power Bl report.

<

Embed Token

- (m]
T App-Owns-Data Demo x  +
C @ localhost:5001/Home/Embed * @
App-Owns-Data Tutorial ~Home Embed Hello Ted Pattison Sign out
Report View Model Data
Report Name COVID-19 US
Report ID 3e75d100-b21a-4129-8¢84-6c6e90ccbd7e
Embed Url https://app-powerbi.com/reportEmbed?reportld=3e75¢100-b21a-4129-8e84-6c6e90ccbd7eggroup 7a-7941-4eb5-a084-370d422dfcac&w=2&config=eyljbHVzdG

VyVXJsljoiaHROCHM6Ly9XQUIILVVTLUVBU 1QyLUItUFITUFSWS1yZWRpemVjdC5hbmFseXNpcy53aW5kb3dzLmSIdClsimVtYmVkRmVhdHVyZXMiOnsibWIkZXJURW1iIZWQiOn
RydWV9fQ9%3d%3d

HaslAAAAAAAEAB2TX66rSABE_-VUPRISJIQWSGAYIpgdxsQGNxk30_n3uZp9aLUgnTy3z4xdogMXT 5--fTrJ5PYizyaOz7Ld5S 04y CSCyMpOnGBvIpRYcRU-67ESOEQ- IXE4emCOYWHIF
sIjMBN844Nz4Ng6DGqdzMK-MSjInTwtOupcsxHZi1ZpljiUeduPNHczOJsfioujQVvdjt7iN THE-SH mvu6EMISnAwTufSeOILWXLNhqdyd TLvncCua WHjt8BMal6Vz4LbwPLIOT72Sii
HIUYY_LpyPIUJUxuT3VOWCIcljdWhWEmMZ 1AwinZYZhoLIvIbEtinONNCLDQajYKNPbLgzuNEAPRXnIfpbmzG-9ypegMJcZKEO0Bzfts] 5aYV_yRgQOpI|j6ZbTASYAIS)4DOXTCVZSNI9S
ObR1nr2aF75k52D3eDASMCIpF77YB-X5mD70CeZWE-tUXNNs3WC3Vd8) VaurzL 3MLXhC2Zzytd]2bs2 FFV2485ZznNRZox2-h66QKAR -l 1M1X9cP M_hibd7tjS8RPGFGDOYK3Z
WwXst5 Ay YtVReTObyPlxkevb Gip8KqFYajoZ8eSTYwS_RIL74kBWidYhkdzK465xgTNBDSSGIEdnwinHPbnhBWidAQWmjkrbmcRbxNOZCuwUAiLSy) EOhME-IQ-LtdirHIHaS3NZw2S)
_P2AI43jgI7M_hdceZMuBHFZAVZOUKkwEjzxq3bGufACSZ9jiX3WpIHBO x9S QAMGTXX6VXdW]jmae EcXocuHReQIN_W7mmPHRDEWpzITHGSTIRMATH3lian4ESLIBNTKM209Kp
Gr-MB4ejMLABFMYNYV6Es4kqSZWBLKKvUCYKtUQX-Erl11QqBZGOdrudj9GaskDbAoczrtelvitOmN-RuSV2xrj9tdcahfASymbeMikghRMKUVIENRIbRIURC]OJa4tfGpISZ742kTut2BzIR
urqqyi020P_rE7mdkARR2dV2-L810VIZYQq-UgxwcyALYwy-vQORSE1Q22qYRrIAZK11ip0aYfGbCER pj TZWOFkohosY4fkNhf1LXYjSn6rPCb LGS pxClIGalaubCs|TStkNAT_THjKa2Ws
2kI_KEebyNy)smS5sE2LhwBqiKD_1NR13x-x\yq31joXIbzfa2vF_RoconatbApMBPNS9GYBEtRO7TMYOWSRy dMOMNyOShpsUD 1BB-0p2leOaMPRLhmgobsLTQHW27LIMLMWoUS
Qy3Lmel1QuEt1yXSMXnaMMOMudSyxgKZuXerGOgIDL5_tShoVbOBYSTACZf_tZ_FwmOMNVGVEJREBUQAMSioyXcvhmiL_9U9IgKSXmKOtF6 w7 2KxOWTZ342NIX6WP2VVTAWOF_
mOw04e 1MIZeL TbFFt_yCF-tUb8Ixhb1_GLDYJE8MVFSX4NWOELXQAZFAMFOlaJHMMIS27h2fLK7np4_t8UeQLST1d3-LWlodIBEUoSYmUNMZXJfM EHEx_sf3VaPREAFAAA=. eyljbH
VzdGVyVXJsljoiaHROCHMBLY9XQUILVVTLUVBU1QyLUItUFITUFSWS 1yZWRpcmVjdC5ShbmFseXN pey5 3aWSskb3dzLmSId ClsimVtYmVkRmVhdHVyZXMIOnsisWOkZXJuRW1 iZW
QIOMZhbHNIfX0=

f)  You're done testing. Close the browser, return to Visual Studio Code and stop the debug session using the debug toolbar.

You are now half way in your development efforts to embed a Power Bl report. You have written the server-side code to call the Power
Bl Service API and retrieve the data required to embed a report. In the next exercise, you will complete the Power Bl embedding
implementation by adding client-side JavaScript code which programs against the Power Bl JavaScript API.
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Exercise 4: Embed a Report using powerbi.js

In this exercise, you will modify the view named Embed.cshtml to embed a Power Bl report on a web page. Your work will involve

adding a new a JavaScript file named embed.js in which you will write the minimal client-side code required to embed a report.

1. Modify the razor view file named Embed.cshtml.
a) Inside the Views > Home folder, locate and open Embed.cshtml in an editor window.

b) Replace the contents of Embed.cshtml with the following code.
@Gmode1 AppownsData.Services.EmbeddedrReportviewModel;
<div id="embed-container" style="height:800px;"></div>
@section scripts {

}

Note that the div element with the ID of embed-container will be used as the embed container.

Over the next few steps, you will add three script tags into the Scrips section. The benefit of adding script tags into the Scripts

section is that they will load after the JavaScript libraries such as jquery which are loaded from the shared view _Layout.cshtml.

c) Place your cursor inside the Scripts section and paste in the following script tag to import powerbi.min.js from a CDN.

<script src="https://cdn.jsdelivr.net/npm/powerbi-client@2.13.3/dist/powerbi.min.js"></script>

powerbi.min.js is the JavaScript file that loads the client-side library named the Power Bl JavaScript API.

d) Underneath the script tag for the Power Bl JavaScript API, add a second script tag using the following code.

<script>
var viewModel = {
reportId: "@Model.Id",
embedurl: "@Model.Embedurl”,
token: "@Model.Token"

’
</script>

This script tag is creates a JavaScript object named viewModel which is accessible to the JavaScript code you'll write later in this lab.

e) Underneath the other two script tags, add a third script tag to load a custom JavaScript file named embed.js.

<script src="~/js/embed.js"></script>

Note that the JavaScript file named embed.js does not exist yet. You will create the embed.js file in the next step.

f)  When you are done, the contents you have in Embed.cshtml should match the following code listing.
@mode1 AppownsData.Services.EmbeddedrReportviewModel;
<div id="embed-container" style="height:800px;"></div>

@section Scripts {
<script src="https://cdn.jsdelivr.net/npm/powerbi-client@2.13.3/dist/powerbi.min.js"></script>
<script>
var viewModel = {
reportId: "@Model.Id",
embedurl: "@Model.Embedurl",
token: "@vodel.Token"

</script>
<script src="~/js/embed.js"></script>

}

g) Save your changes and close Embed.cshtml.

The final step is to add a new JavaScript file named embed.js with the code required to embed a report.
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2. Add a new JavaScript file named embed.js.
a) Locate the top-level folder named wwwroot and expand it.
b) Locate the js folder inside the wwwroot folder and expand that.

c) Currently, there should be one file inside the wwwroot > js folder named site.js.

~ WwWwroot

> Css

'vjs

d) Add a new JavaScript file named embed.js.

> Views
~ wwwroot
> css
v s
s embecs g |
site.js
> lib

favicon.ico

3. Add the JavaScript code to embed.js to embed a report.
a) Open embed.js in an editor window.
b) Delete whatever content exists inside embed.js.
c) Paste the following code into embed.js to provide a starting point.

$(function({

// 1 - get DOM object for div that is report container

// 2 - get report embedding data from view model

// 3 - embed report using the Power BI JavaScript API.

// 4 - add Togic to resize embed container on window resize event
b

You will now copy and paste four sections of JavaScript code into embed.js to complete the implementation. Note that you can copy
and paste all the code at once by copying the contents of Exercise 4 - embed.js.txt in the StudentLabFiles folder.

d) Add the following JavaScript code to create a variable named reportContainer which holds a reference to embed-container.

// 1 - get DOM object for div that is report container
var reportContainer = document.getElementById("embed-container™);

e) Add code to create 3 variables named reportld, embedUrl and token which are initialized from the global viewModel object.

// 2 - get report embedding data from view model
var reportId = window.viewModel.reportld;

var embedur]l = window.viewModel.embedurl;

var token = window.viewModel.token

Now this JavaScript code has retrieved the three essential pieces of data from window.viewModel to embed a Power Bl report.

© Power Bl Dev Camp. 2021. All Rights Reserved

29




Power Bl Dev Camp Tutorial: Developing for Power Bl using .NET 5

Version: Jan 28, 2021

f)

Add the following code to embed a report by calling the powerbi.embed function provided by the Power Bl JavaScript API.

// 3 - embed report using the Power BI Javascript API.

var

var
ty

id:

em
ac
pe
to
Vi
se

}
1

// Embed the report and display it within the div container.

var

models = window['powerbi-client'].models;

config = {
pe: 'report'
reportid,
bedurl: embedurl,
cessToken: token,
rmissions: models.Permissions.All,
kenType: models.TokenType.Embed,
ewMode: models.viewMode.View,
ttings: {
panes: {
filters: { expanded: false, visible: true },
pageNavigation: { visible: false }

report = powerbi.embed(reportContainer, config);

Note that the variable named models is initialized using a call to window['powerbi-client'].models. The models variable is used to
set configuration values such as models.Permissions.All, models.TokenType.Aad and models.ViewMode.View.

A key point is that you need to create a configuration object in order to call the powerbi.embed function. You can learn a great deal

more about creating the configuration object for Power Bl embedding in this wiki for the Power Bl JavaScript API.

g) Add the following JavaScript code to resize the embed-container div element whenever the window resize event fires.

// 4 - add logic to resize embed container on window resize event

var
var

heightBuffer = 12;

newHeight = $(window) .height() - ($("header™).height() + heightBuffer);

$("#embed-container") .height(newHeight);

$(wi
va
$C

b;

ndow) . resize(function () {

r newHeight = $(window) .height() - ($("header").height() + heightBuffer);

"#embed-container") .height(newHeight);

h) Your code in embed.js should match the following screenshot.

=$(func
/
var
/2
var

var
var

/73

var

= var

em
ac
pe
tol
vi
se

1
5

/ El
ar
/74
var
var

$(C#
= S(wi

$C
bE

H;

1 - get DOM object for div that is report container

var newHeight = S(window).height ) - ($("header").height() + heightBuffer);

embedjs B X

tion O {

reportContainer = document.getElementById( enbed-container™);

- get report embedding data from view model
reportId = window.viewModel.reportId;
embedUr1 = window.viewModel. embedUr1;

token = window.vieuwdodel.token

- embed report using the Power BI JavaScript API.
models = window['powerbi-client'].models;

config = {

bedur1: embedur'l

cessToken: token,

rmissions: models.Permissions. All,

kenType: models.TokenType,Aad,

ewMode: models.ViewMode.View,

ttings: {

panes: {
filters: { expanded: false, visible: true },
pageNavigation: { visible: false }

mbed the report and display it within the div container.
eport = powerbi.embed(reportContainer, config);

- add Togic to resize embed container on window resize event
heightBuffer = 12;

newHeight = S(wmdaw) height() - (5( header").height) + heightBuffer);
embed-container’) .height (newHeig

ndow) .resize(function

‘#enbed-container™) .height (newteight) ;

Remember you can copy and paste all the code at once by using the text in Exercise 4 - embed.js.txt in the StudentLabFiles folder.

i)

Save your changes and close embed.js.
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4. Run the web application in the Visual Studio Code debugger to test your work on the Embed page.

a) Start the Visual Studio Code debugger by selecting Run > Start Debugging or by pressing the {F5} keyboard shortcut.

b) The AppOwnsData web application should display the home page as shown to an anonymous user.
c) Click on the Embed link in the top nav menu to navigate to the Embed page and login when prompted.

d) You should now be able to navigate to the Embed page and see the Power Bl report displayed on the page.

M App-Owns-Data Demo x 4

€ C @ localhost:5001/Home/Embed

App-Owns-Data Tutorial Home Embed
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e) Try resizing the browser window. The embedded report should continually adapt to the size of the window.
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f)  You're done testing. Close the browser, return to Visual Studio Code and stop the debug session using the debug toolbar.

You have now reached an important milestone. You can now tell all your peers that you have embedded a Power BI report. However,
there is more that you can do to improve the developer experience for writing client-side code against the Power Bl JavaScript API. In
the next exercise, you will add support to your project so that you can program client-side code using TypeScript instead of JavaScript.
By moving to TypeScript you can benefit from strongly-typed programming, compile-time type checking and much better IntelliSense.
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Exercise 5: Add TypeScript Support to a .NET 5 Project

In this exercise, you will add support for developing your client-side code with TypeScript instead of JavaScript. It is assumed that you
have already installed Node.js so that the Node Package Manager command-line tool (npm) is available at the commend line. You will
begin by adding several Node.js configuration files to the root folder of the AppOwnsData project. After that you will restore a set of

Node.js packages and use the webpack utility to compile TypeScript code into an output file named embed.js.

1. Copy three essential node.js development configuration files into the root folder of the AppOwnsData project.

a) Locate these three files in the StudentLabFiles folder.
i) package.json —the standard project file for all Node.js projects.

ii) tsconfig.json — a configuration file used by the TypeScript compiler (TSC).

iii) webpack.config.js — a configuration file used by the webpack utility.

b) Copy package.json, tsconfig.json and webpack.config.js into the root folder of the AppOwnsData project.

> wwwroot
appsettings.json
appsettings.Developmentjson
> CreateAzureADApplication.ps1
> CreateNetCoreProject.ps1
package.json
C¢ Program.cs
C# Startup.cs
tsconfigjson
N UserOwnsData.csproj
UserOwnsDataSampleApp.txt
@ webpack.configjs

files from the StudentLabFiles folder to the AppOwnsData project folder.

Visual Studio Code makes it difficult to add existing files to a project folder. You can use the Windows Explorer to copy these three

2. Restore the Node.js packages which are referenced in package.json.

a) Open package.json and review the Node.js packages referenced in devDependencies section.

) il Edit Selection Wiew Go  Run  lerminal Help

NFLORER package json %

* OPEN EDITORS package json > |
1 {
2 “version”: “l.@.@",
“name": “app-nuns-data”,
4 "private": Lrus,
3

“ APPOWNSDATA

5 “seripts”r {
f “huild”: “webpack™
! b
8 "devDependencie
9 “@types, jquer 3,29
18 e
11
12
! 13
appsett opment json 14
appsettings o 15
16
17
€ Program.c
e 18 I8
C Startup.cs 19 "dependencies™: {}
teconfig.json 1 20 }
@ webpack configjs 21

packagejson - AppOwnsData - Visual Studio Code

b) Open the Visual Studio Code terminal by clicking the View > Terminal menu command or by using Ctrl+" keyboard shortcut.

¢) Runthe npm install command to restore the list of Node.js packages.

PROBLEMS ~ OUTPUT  TERMINAL  DEBUG CONSOLE

PS C:\DevCamp\UserOwnsData> install <:|
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d) When you run the npm install command, npm will download all the Node.js packages into the node_modules folder.

%) File Edit Selection View Go Run Terminal Help AppOwnsData - Visual Studio Code

> OPEN EDITORS
~ APPOWNSDATA

i p s ERMINAL 3: JavaScript Debug Ter + @O @

npm WBEN deprecated fsevents@l.2.13: fsevents 1 will break on node vi4+ and could be using insecure binaries. Upgrade to fsevents 2.
npm notice created a lockfile as package-lock.json. You should commit this file.

npm nal SKIPPING OPTIONAL DEPEMDENCY: fseventsfi~2.1.2 (node modules\chokidar\node urodulcs\f c\mts)

npm p SKIPPING OPTIOMAL DEPENDEMNCY: Uﬂsuppu(ell platform for fsevents§2.1.3: wanted {"os":" "arch”
npm tional SKIPPING OPTIOMAL DEPEMDENCY: fsevents§~1.2.7 (node_modules‘\watchpack-che dudarz de Ll wJes\Lvuk 10 \ Y
npim notsup SKIPPING OPTIONAL DEPENDENCY: Unsupported platform for fseventsgl.2,13: wanted ("os":"darwin”,"arch”:"any"} (current: {"os 32", "arch”: "x64"})
npm awesome-typescript-loaderis. 2.1 requires a peer of typescript@2.7 || »3 but none is installed. vou must install peer dependencies ybur‘cplf

"uin32", "arch”:"x6a"))
)t

added 426 packages from 31@ contributors and audited 429 packages in 10.064s

12 packages are looking for funding
run “npm fund” for details

found @ vulnerabilities

S an-diff PS5 C:\DevCamp\AppOwnsData> D

3. Take a quick look at the tsconfig.json file.
a) Open the tsconfig.json file in an editor window and examine the TypeScript compiler settings inside.
b) When you are done, close tsconfig.json without saving any changes.

4. Take a quick look at the webpack.config.js file.
a) Open the webpack.config.js file in an editor window and examine its content.

const path = require('path');

module.exports = {
entry: './Scripts/embed.ts’
output: {
filename: 'embed.js'
path: path.resolve(__dirname, 'wwwroot/js'),

’
resolve: {
extensions: ['.js', '.ts']

mt’)du'le: {
rules: [
{ test: /\.(ts)$/, loader: 'awesome-typescript-loader' }

’
mode: "development"
devtool: 'source-map'

};

Note the entry property of model.exports object is set to ./Scripts/embed.ts. The path and filename of the output object combine to
a file path of wwwroot/js/lembed.js. When the webpack utility runs, it will look for a file named embed.ts in the Scripts folder as its
main entry point for the TypeScript compiler (tsc.exe) and produce an output file in named embed.js in the wwwroot/js folder.

b) When you are done, close webpack.config.js without saving any changes.

5. Add a new TypeScript source file named embed.ts.
a) Inthe AppOwnsData project folder, create a new top-level folder named Scripts.
b) Create a new file inside the Scripts folder named embed.ts.

> Properties

~ Scripts

> Services

> Views

c) In Windows Explorer, locate the Exercise 5 - embed.ts.txt file in the StudentLabFiles folder.
d) Open Exercise 5 - embed.ts.txt in a text editor such as Notepad and copy all its contents to the Windows clipboard.
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e) Return to Visual Studio Code and paste the contents of the Windows clipboard into Embed.ts.

reg
require(’paserbi-client”};

< l(le)w viewssel {
reportld: strings
string;

Iner);

import © as poserbi from “po

Power 81 Javascript APT has loaded
owerbi -models’) |

enbedur].
token: string;
S0 = {

17 get DoW obj
var repor

var viewno

f) Save your changes and close embed.ts.

6. Use the webpack utility to compile embed.ts into embed.js.

a) Locate the original embed.js file in the wwwroot/js folder and delete it.
b) Open the Visual Studio Code terminal by clicking the View > Terminal menu command or by using Ctrl+" keyboard shortcut.
¢) Runthe npm run build command to run the webpack utility.
d) When you run npm run build, webpack should automatically generate a new version of embed.js in the wwwroot/js folder.

W Flz £t Seecten Vew Go fun Temind e

EXPLORER

> OPEN EDITORS
“ APPOVNSDATA

PROBLERE TEUT DB £ TERMNAL

£5 C:\pevCanphappounsbatas ron run build <:|
Debugger attached.

§1.0.6 build C:\Devcamp\app

> app-cuns
> uebpack

867 KiB

04 B i
enbed. js enbed.

ed.ts] 1.65 KiB (nain) [built]
+ 1 modules

uaiting for the debugger ta disconnect. .

uaiting for the debugger to disconnect. .

Ps C:\Bevcanp\Appoun<Data> [|

AppwneData - Visual Studio Cade

e) Open the new version of embed.js. You should see it is a source file generated by the webpack utility.

embedjs X

o w0~ o

(function(modules) { // webpackBootstrap
/7 The module cache
var installedModules = {};

/ The require function

function __webpack_require__(moduleld) {

I/ Check if module is in cache
if(installedModuleslmoduleId]) {

f) Close embed.js without saving any changes.

7. Update AppOwnsData.csproj to add the npm run build command as part of the MSBuild build process.

a) Open the project file named AppOwnsData.csproj in an editor window.

EXPLORER
> oPEN EDITORS
 APPOVINSDATA

W e Edit Sclection ¥

1 Kproject sok-"Microsoft.NET.Sdk.Web"

<PrapertyGroup>

AopOwnsData.espro) - AppOunsiata - Visual Stucio Cade:

99-9C55-AFSA3EL

secretslds

a largett raneworionets. 04/ 1arget rameuork>
s Wsersecretsidyaspnet- - 3
6 | </PropertyGroup
7
& | cliesGrowp
] <PackageReference In
10
n
12
13
1 </TtenGroup>

16 ¢/projects

Microsoft Asplleteore. Authentication, JulBearer” Versi
0soft Asplietore. Authentica el

1" Holiarn-"HUL6@S" />
"5.0.1" Noliarn="NU1685" />
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b) Add a new Target element named PostBuild to run the npm run build command as shown in the following code listing.
<Project Sdk="Microsoft.NET.Sdk.web">

<PropertyGroup>
<TargetFramework>net5.0</TargetFramework>
<UserSecretsId>aspnet-AppownsbData-74548193-D24B-4C99-9C55-AF543E13A630</UserSecretsIid>
</PropertyGroup>

<ItemGroup>
<PackageReference Include="Microsoft.AspNetCore.Authentication.JwtBearer"” Version="5.0.1" Nowarn="NU1605" />
<PackageReference Include="Microsoft.AspNetCore.Authentication.OpenIdConnect" Version="5.0.1" Nowarn="Nul605" />
<PackageReference Include="Microsoft.Identity.web" version="1.1.0" />
<PackageReference Include="Microsoft.Identity.web.UI" version="1.1.0" />
<PackageReference Include="Microsoft.PowerBi.Api" Version="3.20.1" />

</ItemGroup>

<Target Name="PostBuild" AfterTargets="PostBuildEvent">
<Exec Command="npm run build" />
</Target>
</Project>

c) Save your changes and close AppOwnsData.csproj.
d) Return to the terminal and run the dotnet build command.

PROBLEMS ~ OUTPUT  TERMINAL  DEBUG CONSOLE

PS C:\DevCamp\UserownsData> dotnet build <:

e) When you run the dotnet build command, the output window should show you that the webpack command is running.

e e o

T for T

Hicrosoft i 5 51255277
corparation, ALL raghts reserved,

cappright

Deternining
1 projacts
o

AL
o

chunk Names
]
tred] [dev] sain

e et s, nap
ts] 1.65 KiE {nain} [built]

Now whenever you start a debug session with the {F5} key, the TypeScript in embed.ts will be automatically compiled into embed.js.

8. Run the web application in the Visual Studio Code debugger to test your work on the Embed page.
a) Start the Visual Studio Code debugger by selecting Run > Start Debugging or by pressing the {F5} keyboard shortcut.
b) Click on the Embed link in the top nav menu to navigate to the Embed page and login when prompted to view the report.

App-Owns-Data Tutorial Home Embed Hello Ted Pattison Sign out
<
<

= - Confirmed Cases v 1200 .-T"_.-
== — S
usa 13736756 268,654 20% @
T AR 58 8% - o i e
— e - -ﬁ ‘ !# R

c) You're done testing. Close the browser, return to Visual Studio Code and stop the debug session using the debug toolbar.

When you test the AppOwnsData web application, it should behave just as it did when you tested it in Exercise 4. The difference is
that now the client-side behavior is now implemented with TypeScript instead of JavaScript.
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Exercise 6: Create a View Model for App Workspaces

Up to this point, you have implemented the AppOwnsData project to embed a single report by hard-coding the IDs of that report and
its hosting workspace. In this exercise, you will remove the hard-coded IDs and extend the Embed page of the AppOwnsData project
to dynamically discover what workspaces and reports are available to the current user.

1. Extend the PowerBiServiceApi class with a new method named GetEmbeddedViewModel.
a) Locate the PowerBiServiceApi.cs in the Service folder and open it in an editor window.
b) Add the following method named GetEmbeddedViewModel to the end of PowerBiServiceApi class.

public async Task<string> GetEmbeddedviewModel(string appworkspaceId) {
PowerBIClient pbiClient = GetPowerBiClient();
Object viewModel;

Guid workspaceId = new Guid(appworkspaceId);

var workspaces = (await pbiClient.Groups.GetGroupsAsync()).value;

var currentWorkspace = workspaces.First((workspace) => workspace.Id == workspaceId);
var datasets = (await pbiClient.Datasets.GetDatasetsInGroupAsync(workspaceId)) .value;
var reports = (await pbiClient.Reports.GetReportsInGroupAsync(workspaceId)).value;

IList<GenerateTokenRequestv2Dataset> datasetRequests = new List<GenerateTokenRequestv2Dataset>();
foreach (var dataset in datasets) {

datasetRequests.Add(new GenerateTokenRequestV2Dataset(dataset.Id));
};

IList<GenerateTokenRequestV2Report> reportRequests = new List<GenerateTokenRequestV2Report>();
foreach (var report in reports) {
reportRequests.Add(new GenerateTokenRequestV2Report(report.Id, allowEdit: true));

IList<GenerateTokenRequestv2Targetworkspace> workspacerRequests =
new GenerateTokenRequestV2Targetworkspace[] {
new GenerateTokenRequestv2Targetworkspace(workspacelId)

Iih

GenerateTokenRequestv2 tokenRequest =
new GenerateTokenRequestV2(datasets: datasetRequests,
reports: reportRequests,
targetworkspaces: workspaceRequests);

// call to pPower BI Service API and pass GenerateTokenRequest object to generate embed token
string embedToken = pbiClient.EmbedToken.GenerateToken(tokenRequest) .Token;

viewModel = new

workspaces = workspaces,

currentworkspace = currentworkspace.Name,
datasets = datasets,

reports = reports,

token = embedToken

IE

return JsonConvert.Serializeobject(viewModel);

The GetEmbeddedViewModel method accepts an appWorkspaceld parameter and returns a string value with JSON-formatted data.
If the appWorkspaceld parameter contains a GUID, the GetEmbeddedViewModel method returns a view model for the app
workspace associated with that GUID.

You can copy and paste this method from the Exercise 6 - PowerBiServiceApi.cs.txt file in the StudentLabFiles folder.
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c) Enhance your conceptual understanding of the data involved by examining the JSON returned by GetEmbeddedViewModel.

{
"workspaces": [
{ "id": "912f2b34-7daa-4589-83df-35c75944d864", "name": "Operations", "isReadOnly": false
{ "id": "ddab987a-7941-4eb5-a084-370d422dfcac”, "name": "Dev Camp Lab", "isReadOnly": fals
1,
"currentWorkspace”: "Dev Camp Lab",

"datasets": [

{ "id": "776@cecb-6048-4783-9del-2ff810accd31”, "name": "COVID-19 US", "configuredBy": "Te
1,
"reports™: [

{ "id": "3e75d108-b21a-4129-8e84-6c6e98ccbd7e™, "name": "COVID-19 US", "embedUrl™: "https:

]J
"token": "H4sIAAAAAAAEAB2Sx66rVgBF_-VOiUQ3EOKNMKbaSMEMQ-9walYo_56rjPcarb3--bHSq5_S_Ofvn2d1fK

d) Underneath the GetEmbeddedViewModel method, add another method named

public async Task<Group> GetFirstworkspace() {
PowerBIClient pbicClient = this.GetPowerBiClient();
var workspaces = (await pbiClient.Groups.GetGroupsAsync()).value;
if (workspaces.Count > 0) {
return workspaces.First(Q);

Else {
return null;
}

}

e) Save your work and close PowerBiServiceApi.cs.
2. Modify Embed method in HomeController to call the GetEmbeddedViewModel method.
a) Locate the HomeController.cs file and open it in an editor window.
b) Locate the Embed method which should currently match this Embed method implementation.
c) Delete the Embed method implementation and replace it the following code.

public async Task<IActionResult> Embed(string workspaceid) {

try {
Guid guidTest = new Guid(workspacelId);
var viewModel = await this.powerBiServiceApi.GetEmbeddedviewModel(workspaceld);
return View(viewModel as object);

Catch {
var firstwWorkspace = await this.powerBiServiceApi.GetFirstworkspace(Q);
if (firstworkspace == null) {
return RedirectToPage("/Error");

Else {
return RedirectToPage("/Embed"”, null, new { workspaceld = firstworkspace.Id });
}

}

d) Save your work and close HomeController.cs.

There are a few things to note about the new implementation of the Embed controller action method. First, the method now takes a
string parameter named workspaceld. When this controller method is passed a workspace ID in the workspaceld query string
parameter, it passes that workspace ID along to the PowerBiServiceApi class when it calls the GetEmbeddedViewModel method.

The second thing to note about this example if that the string-based viewModel variable is cast to a type of object in the return
statement using the syntax View(viewModel as object). This is a required workaround because passing a string parameter to View()
would fail because the string value would be treated as a view name instead of a view model being passed to the underlying view.

3. Replace the code in Embed.cshtml with a better implementation.
a) Locate Embed.cshtml file in the Views > Home folder, open it in an editor window and delete all the content inside.
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b) In Windows Explorer, locate the Exercise 6 - Embed.cshtml.txt file in the StudentLabFiles folder.
c) Open Exercise 6 - Embed.cshtml.txt in a text editor such as Notepad and copy all its contents to the Windows clipboard.
d) Return to Visual Studio Code and paste the contents of to the Windows clipboard into Embed.cshtml.

W) Fle S Schecion View Ge Fun Tewind Hop Emedizhi] - Userwealieéa - Wisszl Snadn Code

i8]

Sntadashinl ¥

bar heater revber toggle’ data tagsles'coll

ediv closs
Open Feaart

e) Save your changes and close Embed.cshtml.
4. Replace the code in Embed.ts with a better implementation.
a) Locate Embed.ts file in the Scripts folder, open it in an editor window and delete all the content inside.
b) In Windows Explorer, locate the Exercise 6 - Embed.ts.txt file in the StudentLabFiles folder.
c) Open Exercise 6 - Embed.ts.txt in a text editor such as Notepad and copy all its contents to the Windows clipboard.
d) Return to Visual Studio Code and paste the content of Exercise 6 - Embed.ts.txt into Embed.ts.

0 ED Eemre fon e rm e G De S - UsErOwEDaca - Visual 50

FRrLCRE we TS embedis X

~ USEROWNSDATA 1 dmport * 25 § from “jquery'; T bcrnse & bmbodAett - Notepsd

Gl Lot Farma: Yiew el

imgert * as & fron 'jquery”;

impert * as powerbl from “powerbi-client;
import * as phinodels from poweshi-wodels”;

name: string;
12 isReadonly: beolean;
]

) name: string;
. isfesdonly: boolean;
15 class Report { i

class Report {
id: string;
name: string:
datasetld: string

28
19 embedur | s s rings

e) Save your changes and close Embed.ts.

Revieing the client-side code in Embed.ts has been left as an exercise for the reader, After you run and test the AppOwnsData
application at the end of this exercise and you have experienced the user interface from the user perspective, you might want to

examine the code in Embed.ts to see how this application implements the functionality to navigate between workspace and to
discover the reports and datasets in each workspace.

5. Run the web application in the .NET debugger to test your work on the Embed page.
a) Start the Visual Studio Code debugger by selecting Run > Start Debugging or by pressing the {F5} keyboard shortcut.
b) Click on the Embed link in the top nav menu to navigate to the Embed page and login when prompted.
c) The Embed page should appear much differently than before as shown in the following screenshot.

App-Owns-Data Tutorial Home Embed Hello Ted Pattison Sign out

Current Workspace

Dev Camp Lab -

Reports

COVID-19 US

Datasets

COvVID-19 Us

Note there is a dropdown list for the Current Workspace that you can use to navigate across workspaces.
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d) Return to the Power Bl in the browser and add the App-Owns-Data Sample App as an admin on a few other workspaces.
e) Return back to the AppOwnsData app and refresh the page.

f) Use the Current Workspace dropdown menu to navigate to the workspace you created earlier in this lab.

App-Owns-Data Tutorial Home Embed

Current Workspace

Dev Camp Lab -~ ¢|

Dev Camp Demos

Wingtip Sales =

Dev Camp Lab

g) Click on a report in the Open Report section.

App-Owns-Data Tutorial Home Embed

Current Workspace

Wingtip Sales -

Reports

¢> Wingtip Sales Analysis

Northwind Retro

Datasets

Wingtip Sales Analysis

Northwind Retro

h) The report should open in read-only mode.

App-Owns-Data Tutorial Home Embed Hello Ted Pattison Sign out

Current Workspace po g Toagle Edit Mode Jll Full Sereen

Wingtip Sales -

ESS Total

Reports

$3501.309 312733888

Wingtip Sales Analysis
Northwind Retro

2 sisisss

Datasets
s393.729

Winatip Sales Analysis - =

Wingtip Sales Analysis susre e siressz

Northwind Retro Central Region $1.028,161 $2,237510 $2,643,778  §$5915,.449
, T T T T eme— s s s s

L sasdiz
o sas621

sa57.227
sas1.127

MINNESOTA | <

= — ) e
N A

UTH DAKOTA
DA ) y

WIOMING MicHIGA
WO T

® .. 0 Cpgmnsnsmﬂs —— -
) s ) S ey u

s516.478
2592242
$1.490282

ss42.241
sta73.228
s233517
ss30201

i) Click the Toggle Edit Mode button to move the report into edit mode.

Home Embed Hello Ted Pattison Sign out

[s > Wingtip Sales Analysis

Toggle Edit Mode l Full Screen

Sales Region 2012 2013 2014 2015 Total

Western Region | §1942,986 $2495717 53792876 §3501309 $12.723888
AZ $103346 5437648 5490128 $484, §1,515,935
ca 5 55,255,912
@ 1,089,855
NM 5843,054
Oor 51,849,877
ut §293.729
WA 2 51785527

Central Region §1.028.161 52237510 52643778  $5915449
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i) Note that when the report goes into edit mode, there isn't much space to work on the report while editing.

App-Owns-Data Tutorial ~Home Embed Hello Ted Pattison Sign out
Current Workspace Toapie e age J]_Fullsereen
Wingtip Sales | e " & @~ =v gy O =]
Reports
— < Visualizations > Fields
ind ENEMENR O s
Datasets P e G M B Lk B2
ingtp Sales Anaiysis E T OOE vE s
: f B AEEE @ e
FHEE €
BEE
“I ][ ] Prrrr——" = P
‘ - Values
.5 » Add data fields here
00 B e ,‘:‘;) T n
'y T i Drill through
- L X7
b« oo
= iz e Keep all fiters

k) Click the Full Screen button to enter full screen mode

-ET;: ~ A._—I CE SV O VS 3 ~ O
(Gl VISUALIZATIONS >  FIELDS >

Teggle Edit Mode l Full Screen

<3

You can invoke the File > Save command in a report that is in edit mode to save your changes.

I) Press the Esc key in the keyboard to exit full screen mode.
m) Click on a second report in the Open Report section to navigate between reports.

App-Owns-Data Tutorial

Home Embed

Hello Ted Pattison Sign out

Current Workspace P d R Toggle Edit Mode Jll Full Screen
Wingtip Sales -
Reports
Wingt
=
Dataset:
o &)
ASIA
Nﬂﬁwhlu
Q S

AFRICA

[t
O
sol@wu
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n) Create a new report by clicking on a dataset name in the New Report section.

App-Owns-Data Tutorial

Current Workspace

Wingtip Sales e

Reports

Home Embed

Hello Ted Pattison Sign out

Full Screen

s

© Power Bl Dev Camp. 2021. All

Rights Reserved

40



Power Bl Dev Camp Tutorial: Developing for Power Bl using .NET 5

Version: Jan 28, 2021

0) Add a simple visual of any type to the new report.

p)

a)

App-Owns-Data Tutorial

Current Workspace Datase

Wingtip Sales -

File v~

Reports

Wingtip Sales Analysis
Northwind Retro

Datasets

Wingtip Sales Analysis
Northwind Retro

Home Embed

View v

s

L — . |
A A=

=
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Full Screen
D B+ & @v By gy O
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FEBEE €V O8 Proft
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? @\ B Sales Grow..
e ~ B salesReve...
[JB sales Reve...
Year v X

Hello Ted Pattison Sign out

OB salesReve...
OB caueo

Save the new report using the File > Save as menu command.

App-Owns-Data Tutorial

Current Workspace Datasets

Wingtip Sales m File v
v

Reports

%

Wingtip Sales Analysis
Northwind Retro

Datasets

Wingtip Sales Analysis

Northwind Retro

Home Embed

> Wingtip Sales Analysis > New Report

View v

Save as —
Save a copy of this report

Give your new report a name.

Save your report
Enter a name for your report:

|US Sales

r) After you click save, the new report should show up in the Open Report section and be displayed in read-only mode.

s) When you're done testing, close the browser, return to Visual Studio Code and stop the debug session.

App-Owns-Data Tutorial

Current Workspace

Wingtip Sales | fie~

Reports

glip Sales Analysis
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Home Embed

View v
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Congratulations. You have now completed this lab and have gained cutting-edge experience developing with Power Bl embedding

© Power Bl Dev Camp. 2021. All Rights Reserved

41



