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Disclaimer & Copyright

Copyright © 2019 by Mukesh Kumar

Allrights reserved. Share this eBook as itis, don't reproduce, republish, change or copy it. This is
a free eBook and you are free to give it away (in unmodified form) to whomever you wish. No
part of this publication may be reproduced, distributed, or transmitted in any form or by any
means, including photocopying, recording, or other electronic or mechanical methods, without
the prior written permission from the author.

The information provided within this eBook is for general informational purposes only. While
we try to keep the information up-to-date and correct, there are no representations or
warranties, express or implied, about the completeness, accuracy, reliability, suitability or
availability with respect to the information, products, services, or related graphics contained in
this eBook for any purpose. Any use of this information is at your own risk

The methods described in this eBook are the author’s personal thoughts. They are not intended
to be a definitive set of instructions for this project. You may discover there are other methods
and materials to accomplish the same end result.

Mukesh

Kumar Author
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Chapter 1. About DevOps

1.1 Definition

DevOps is a combination of Development and Operations. It means Dev + Ops = DevOps. It is a culture
which automates systems and improves and accelerates delivery to the client in a repeated manner. It's
basically a collaboration between the Development team and the Operations team for serving up a
better quality application. It is a culture for continuous integration and continuous delivery where we
make the automated build system as well as automated deployment system. In other words, DevOps
is practice collaboration between Development and Operations from the planning of a project to
deployment on production. It involves the complete SDLC life cycle as well as monitoring.

Understanding DevOps, you should consider the following points as well,

¢ DevOps means only combining the two teams of Development and Operations.

e Itis not a separate team.

e Itis not a product or tool.

e DevOps people do not hire from outside, they are internal team members who are working either
in the development phase or in the operations phase.

It is a group of people, processes and tools. It basically brings two or more different teams, like
development and operations, together with a well-defined process, using some great tools for
automatic software delivery to the client. Itis also a set of practices which are used by the DevOps teams
to speed up quality delivery. There are different kinds of tools or sets of tools which are used in
Continuous Integration (Cl) and Continuous Delivery (CD) where it performs restoring the code,
building the processes, executing the test cases, and deploying on the stage environment, etc.

DEVOPS

AGILE

¥t

Development Development Release Production
Start End Support
Development Operotlons
s T B
Testing
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1.2 Why DevOps

To understand why DevOps is required, let's first understand, what happens without DevOps.

As an IT consulting firm, while initiating a new project, we have two different kinds of teams. First is the
Development team, which is involved completely in developing and testing, including writing code and
unit test cases. The other team is the Operations team which is involved in operating and monitoring
the product.

e Without DevOps, both teams (Development and Operations) work completely in an
isolated manner.

e |f DevOps is not there then the team spends most of the time in building the code and deploying
on multiple environments.

e Each team waits for others to be done. This means, if development is going on then the testing
team waits for the deployment of the code (Artifact) on the QA environment and in the same
manner the operations team waits for the deployment on the Production environment. So, due
to this, a large amount of time gets wasted.

¢ Asahuman being, we make mistakes. Building the code and deploying on specific environments
in @ manual fashion can increase the issues and resolving it will take a lot of time. Rather than
doing it manually, we can make it automated using DevOps.

So, the above points show that we face lots of human issues and system issues if we are not following
DevOps. Now, let's see how we can make it more systematic using DevOps and how DevOps helps us
to achieve the same tasks in less time without any errors.

e DevOps increases the higher success rate of new releases without any error.

e It helps us to simplify the whole development and deployment process.

¢ Automates the manual process like build process, release process, etc.

e Automates executing the test cases.

e Configures the continuous delivery and continuous deployment in the release cycle.
e Live monitoring.

e Italsohelpsinteam collaboration.

e Reducesthe failuresandrollbacks

e Provides continuous improvement

Page | 6
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1.3 DevOps Lifecycle

DevOps is a culture where the Development and Operations teams get involved. The development
phase has its own lifecycle and the Operations phase has its own as well. If we combine both lifecycles,
we get the lifecycle of DevOps. If an organization is not following or considering some of the points from
the DevOps lifecycle then we can say, they are not following a DevOps culture. From planning to
deployment, we have several stages which are very important and we cannot skip any of them. So, let's
understand the DevOps lifecycle.

PLAN

Itis the first stage of any new project. Here, we plan for a new project from requirement gathering from
the customer and planning, to delivering the final project to the customer. We find out,

¢ What the requirements are.

e What types of product we have to create.

e What the timelines are for different sprints and the final product.
e What technologies we will use.

e What tools we will use.

¢ How many team members will be available for this project.

e What process we are going to follow, like Agile.

Page |7
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CODE

In this stage, we do the coding for creating the product with actual functionality as discussed with the
customer. We use different types of methodologies for achieving the goal, like Agile methodology. Here
we group the tasks in the sprint and their time estimation as well. Sprints are basically for 2-3 weeks.
Unit Test cases are also to be a part of the coding.

BUILD

In this stage, we build the code. Code building happens two times; first when a developer is writing the
code, then he/she has to build the code every time in their own local system to see the functionality.
The second time, when a team member checks in the code in the source control repository, then it
automates the build for the code and makes the artifact for deployment.

TEST

Testing is the heart of any development process. We write the Unit Test cases along with code. In
DevOps, test cases auto execute and validate the build process.

RELEASE

In this stage, it collects the build artifact which can deploy further.

DEPLOY

Here, we start the deployment on the respective stages which are configured in the Release Pipeline.
Actually after testing and validating the build artifact, it auto starts the deployment on the respective
environment using a continuous delivery process. But before deploying it to the production
environment, it asks for approval which can be done manually.

We can also automate the whole deployment process using continuous deployment. This is basically
used when we have small changes which can be deployed on production as well without any approvals.

OPERATE & MONITOR

After successful deployment on the production environment, we have to operate the whole system and
monitor the application. This monitoring is not only the performance but also the functionality.
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1.4 Prerequisites

In order to do this practical demonstration, we will require a few tool and some accounts.
Visual Studio 2017 or Higher Version

It is a world class IDE which supports more than 40 programming languages. We will create the sample
application along with a test project using Visual Studio 2017. So, before starting the demonstration, we
will require Visual Studio 2017. If you would like to download Visual Studio 2017, we can download it

from HERE.
Alternatively,

1. We can also use the Visual Studio Code, which is totally open source and can be download
from_HERE.

2. We can also create the Virtual Machine on the cloud (Cloud Account is required) and install
Visual Studio 2017.
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Azure DevOps

= ] X
=- Plan, Code Together, & Ship Fast X +

& C & httpsi/Avisualstudio.microsoft.com /team-services/ w @ .‘f“ :

=. Microsoft I Visual Studio Products «  Downloads  More « All Microsoft O @

VSTS is now Azure
DevOps!
Plan smarter, collaborate better,

and ship faster with a set of
modern dev services

Get Azure DevOps free >

A
4
o
Q
8
[ 8

Already have an account?

Sign in to Azure DevOps »

We need an Azure DevOps account. If we have an account with Azure DevOps that's fine; otherwise
we can sign up from HERE. Earlier it was known as VSTS (Visual Studio Team Service). We can also get
the free trial Azure DevOps account. Just click on the button ‘Get Azure DevOps Free’ as follows
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Chapter 2.CI/CD Pipeline

Nowadays, the delivery process in software development is rapid. With the help of several tools, we try
to customize our delivery process. If the delivery process is smooth then we can deliver a high quality
of product to the customer within the timeline. Actually, customers want small changes or
functionalities to be added in the minimum amount of time. To enable a faster delivery process, we take
the help of some of the mechanisms like Agile and various tools and people, and this is called DevOps.

Let's see what the old processes in development are and what happens if there are some issues.

Get the requirements from the business.

Make a plan for converting the requirements into the actual functionality.
Developers do the code and check in itto a repository like TFS, GitHub etc.

After all code checks in to the repository, a developer executes the build process.
Run the test cases against the code.

If everything is fine, code gets deployed on the DEV server and then onQA.

If QA confirms it's okay then deployment begins on PROD.

No Uk wDhRe

Above is the general development workflows which are used mostly in small organizations. But is this
process correct? Let's understand the problem with the above development and delivery process.

1. Everytime adeveloper checksinthe code into a repository, he/she doesn’'t know about build.
Is build created successfully or not?

2. Developers should wait for other developers to do the checking in of the code and building
of the code before deploying to DEV/QA server.

3. Ifadeveloper has completed his/her work and has checked in the code, they have to wait for
other developers to check in the code as well.

4. If somethingis wrong with any part of the code then the build cycle will stop and have to wait
until the issue is resolved.

5. As a human being, we make a lot of mistakes. We can also make a mistake while doing
manual deployment.

6. There are chances to get more issues from development to deployment.

As we can see with the above points, there are several issues while using the old deployment process,
which also needs more time for manual deployment, more resources for completing manual
deployment, and obviously more money. We can resolve all of the above issues if we implement Azure
DevOps. In Azure DevOps, we have Continuous Integration (Cl) and Continuous Delivery (CD).
These help us to make the whole process automated. So, let’s understand what these are.
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Continuous Integration (Cl)

It is an automated build process which starts automatically when a developer checks in the code into
the respective branch. Once the code check in the process is done, the continuous Integration process
starts. It fetches the latest code from the respective branch and restores the required packages and
starts building automatically. After the build process, it auto starts executing the Unit Test Cases and at
the end, the build artifact is ready. This build artifact further will be used for deployment in the release
process.

Continuous Delivery (CD)

It is the next process after Continuous Integration. Once the build artifact is ready for deploymentthen
the release process gets started. As per the Azure DevOps Release Pipeline configuration, it starts
deploying the build artifact on a different stage server (Environments) automatically. But in the
Continuous Delivery, the deployment on the production goes manual. Manual does not mean here that
we will deploy the build artifact manually, but that we have to approve it before deploying it on the PROD.

Continuous Deployment

It is the combination of Cl + CD and deployment on the production without any approval. It means,
in Continuous Deployment, everything goes automatically.

.

Devejoper

Continuous Integration ——————»

Manual
approval

Continuous Delivery >

Continuous Deployment —————————— £¥ Automatic deploy ——*>

Y

\ Automated m Automated m
\(if)r:tlroor: '@ Qagmy Production

Push changes in Run build and tests Deploy to a test envir
source code behavior, do perform.

ment to verify Deploy to productios ironment
e testing etc. for end-user access

As per the above image, we can see that once a developer checks the code into the Version Control, the
Azure DevOps Pipeline starts. From getting the code from Version Control, restoring it, and restoring
packages from NuGet, Maven etc., to building the code and executing the unit tests cases, these are all
part of the Continuous Integration (CI).

Including Continuous Integration, if the build artifact gets auto-deployed on any staging server like DEV or
Page | 12
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QA and deploys on the Production after manual approval, this is called Continuous Delivery (CD). If
manual approval is converted into automatic deployment then it's called Continuous Deployment. So,

basically Continuous Deployment is the same as Continuous Delivery but without any manual approval.
All goes in auto approval mode.
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Chapter 3.Why Azure DevOps

DevOps is a group of people, processes and tools which enable and automate continuous
delivery. Azure DevOps, formerly known as Visual Studio Team Service (VSTS), provides the repository
management, project management, Build/Release Pipeline etc. Azure DevOps is free for a small project
which has up to five users. But we can also use the paid version of it.

Azure DevOps provides unlimited cloud-hosted Git repos for a small or big project. Here developers can
pull the code from Repos or push the code into Repos. It is basically a complete file management
system.

While building the source code, it requires lots of third-party packages. Using Azure Artifacts, it enables
the NPM, MAVEN or NuGet packages to be available for private or public source code.

The most important feature of Azure DevOps is the Azure pipeline. It enables the automated build and
release pipeline. Azure Pipeline helps us to achieve Continuous Integration and Continuous Delivery for
the project. Know more updates about Azure DevOps HERE.

BT fzure DewOps Services | Microso X +

c B https://azure.microsaft.com fen-in/services/devops/

Cortact 5 8555 &y Search Q Portal Sign In

My account

& Microsoft Azure

Owverview ~  Solutions Produ Documentation Pricing  Training Marketplace ~  Partners Support~ Blog More

Azure Boards

Azure Repos

. ¢

Azure Pipelines

Deliver value to your users faster using
proven agile tools to plan, track and
discuss work across your teams.

Learn More >

a

Azure Test Plans

Test and ship with confidence using
manual and exploratory testing tools.

Learn More >

Build, test and deploy with CI/CD which
works with any language, platform and
cloud. Connect to GitHub or any other Git
provider and deploy continuously.

Learn bore »

Azure Artifacts

Create, host and share packages with your
team and add artifacts to your CI/CD
pipelines with a single click.

Learn bore 3

Get unlimited, cloud-hosted private Git
repos and collaborate to build better code
with pull requests and advanced file
managerment,

Learn hare »

Extensions Marketplace

Access extensions from Slack to
SonarCloud to 1,000 other apps and
services—built by the community.

Learn bore »
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Microsoft Azure DevOps is most popular and widely-used throughout the world because it is free for
Open Source Projects and Small Teams Projects. We can use lots of Azure DevOps features with the
free version like Azure Pipeline, Azure Boards, Azure Repos, and Azure Artifacts. It means, we don't need
to go for the paid version of Azure DevOps, if and only if we want to use those features which are in free
versions.

Pricing for Azure DevOps

COnly Azure Pipelines Azure DevOps Services On-premises

Open source projects Small Teams Teams of any size

Free Free %1,982.89/mo

Unlimited users and build time Start free with up to 5 users 10 Users v
. . . . * Azure Pipelines: 1 hosted job with 1,800
» Azure Pipelines: 10 parallel jobs with * Azure Pipelines: 1 hosted job with 1,800 minutes per month for CICD and 1 self-
unlimited minutes for CI/CD minutes per month for CI/CD and 1 self- hosted job
hosted job

» Azure Boards: Worlk itern tracking and
Kanban boards * Azure Boards: Work itern tracking and
K.ankban boards

Azure Boards: Worlk item tracking and
Kanban boards

® Azure Repos: Unlimited public Git repos * Azure Repos: Unlimited private Git repos

* Azure Repos: Unlimited private Git repos

Azure Artifacts: Package management (5

* Azure Artifacts: Package management (5 users free)

users free)

. Load testing (20,000 VUM s/maonth)
® |oad testing (20,000 VUM:s/month)

o Unlimited stakeholders
® Unlimited stakeholders

Wisual Studio subscribers induded free
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Chapter 4.DevOps Project Setup

In this session, we will create a project in Visual Studio 2017 or higher version which will be used for this
demonstration. Apart from the main project, it will also include a testing project, where all required Unit
Test Cases will write. For this demonstration, we are using Visual Studio 2017 but anyone can use a
higher version of Visual Studio for creating the Asp.NET Core. So, let's start by creating the Asp.Net Core
project along with xUnit testing project for DevOps Demo.

4.1 Create Asp.Net CoreProject

Let'screatean Asp.NetCoreProjectinVisual Studio. OpenVisualStudio 2017 or higher versionand
go to the File menu and choose New and then Project.

:ﬂl Start Page - Microsoft Visual Studio
File | Edit View  Project Debug Team  Tools  Architecture  Test  Analyze  Window  Help

New » {3 Project. Ctrl+Shift+N

Open » | &= Repository., .
@ Start Page D File.. Ctrl+N

Close Project From Existing Code...

Close Solution &P From Cookiecutter..,

Save Selected ltems Ctrl+3 I U t‘ L D Ld [ Lt—,)u

A“NewProject”dialogwindowwillopen asfollows,aswearegoingtocreatea.NetCoreapplication.
So, movetothefirst panel and from Installed, choose Visual C#>Web >.Net Core. Here we will find
differentkinds of .Net Core application templates. We will select ASP.NET Core Web Application.

After selecting the .Net Core application template, provide a suitable name for the project as well
as a solution name like DevOpsDemo. This project is being created for a DevOps demonstration, so
let's keep the name simple, as DevOpsDemo. Don't forget to provide the project location and click on
OK.
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New Project

P Recent

4 |nstalled

4 Visual C#

Get Started
Windows Universal
Windows Desktop
Web

NET Care

NET Standard
Android

Apple TV

Apple Watch
Cloud
Cross-Platform
Extensibility

i0S Extensions
iPhone & iPad

Ales Cae e ded

Not finding what you are looking for?

Open Visual Studio Installer

Sort by: | Default -]

) Console App (NET Core) Visual C#
Cc#

Elg ! Class Library (NET Core) Visual C#
c#

ﬁ_] MSTest Test Project (NET Core) Visual C#
Cc#

E NUnit Test Project (NET Core) Visual C#
Cc#

E xUnit Test Project ({NET Core) Visual C#

Wisual C#

@ ASP.MET Core Web &pplication

Name: DevOpsDemao
Location: |C\Users\Aayush\Desktopdevopsh ~|
Solution name: DevOpsDemo

Search (Ctrl+E) ks

Type: Visual C#

Project templates for creating ASP.NET
Core applications for Windows, Linux and
macOSusing \NET Core or NET
Framewaork, Create Razor Pages, MVC,
\Web API, and Single Page (SP&)
Applications.

Browse..,

Create directory for solution
D Create new Git repository

OK Cancel

The next dialog window will ask to choose the Project template, here, we are working on ASP.NET
Core2.1.Wehavedifferentkindsofprojecttemplatesavailablelike API, WebApplication, ModelView
Controller etc. Here we will select Web Application (Model-View-Controller) which enables the
functionality of MVC. Apart from this, we require two more things; first check on the checkbox for
configuringthe HTTPS and change authentication and choose No Authentication. Now clickon OK.
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Mewy &5 MET Core Mifeb Spplication - DewOpsDermo

MHET Core L ASPMNMET Core 2,1 ¥ | Learn more
ey
=]
N I = B Y G
Ermprty AP Wieh Razar Class
Application Librrary

LA &

Argular React,js React.js and
Redux

Get additional project termplates

[] Enable Docker Support (Requires Docker for Wind ows)
05 Windows

Configure for HTTPS

& project ternplate for creating an A5P.NET Core
application with example ASP.MET Core kAW Wiews
and Controllers, This ternplate can also be used for
RESTFUl HTTP seprvices,

Learn rmore

Author: Microsoft
Source: 3Dk 2.1.503

Authentication: Mo Authentication

Change f&uthentication

It will take a few moments to create and configure the project and the final project will be ready. Once
the project is ready, we can see the basic MVC structure application in ASP.NET Core Web Application.

Let's add some Model-View-Controller functionality. So, let's create a Model class for ‘Post’. Right click
on the Model folder from the project and choose Add and then choose Class.
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Solution Explarer * =2 X B
@E- o @[] F=R 3
Search solution Explaorer (Crl+) D~ i

fa] Solution 'DevOpsDerno’ {1 project)
4 =] DevOpsDemo
& Connected Services

|

] ||j %3 U

<1 Dependencies

M Properties
B wwnroot

FERD

Controllers

<] LUea |

k B

Wiews in Browser (Microsoft Edge) Crl +Shift+4
> Task Runner Explarer

b Caonfigqure External Tools..,
Browese Wifith..,

Cantraller.., Add
T Mew ltem.., Ctrl + Shift+£ Scope to This
"i:| Existing [tem... Shift+at +0, Mewr Solution Explorer Wiew
Mews Scaffolded ltern... g% Showon Code Map
#5 Mew Folder Exclude From Project
@ Frorm Cookiecutter.., J{‘ Cut Cirl+X
Container Orchestrator Support u] Copy Ctrl+C
2 Docker Support X Delete Del
B Client-Side Library... Rename
e Class... c Open Falder in File Explorer

It will open the Add New Item dialog window, and from here we can choose different kinds of Model
data files like class, interface etc. So, just choose Class and provide the name for the class as
‘PostViewModel.cs’ and click on Add.
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Add New Item - DevOpsDemao ? X
4 |nstalled Sort by: ‘lgefault " ;g’ Search (Ctrl+E) P~
i;';:;?’ms Eﬂ Class IXSAVIRerToal  TYpe: ASP.NET Core
4 C d e An empty class declaration
BYe 0 Interface ASP.NET Core
Data
General -3
Code File ASP.NET Core
b Web k]
b Online
MName: PostViewhdodel.cs
Add I Cancel

Open the PostViewModel and update the class's code as follows. Here we are adding four properties
like Postld, Title, Description and Author for PostViewModel class.

namespace DevOpsDemo.Models

{

public partial class PostViewModel

{
public int Postld { get; set; }
public string Title { get; set; }
public string Description { get; set; }
public string Author { get; set; }

The next step is to create repository information. So, let's create one more folder for repository classes
and interfaces as Repository. Once Repository folder is created then right click on folder and select
Add>New Item. Itwillopen Add New Item dialog window from where we can select the file type. So,
firstselectan Interface and provide the name forinterface as IPostRepository.cs and clickon Add.
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Add New Item - DevOpsDemo i X
4 |nstalled Sort by: | Default v|oss Search (Ctrl +E) P~
i;;":;?’ms L—‘j“ Class ASP.NET Core  1¥Pes ASP.NET Core
4 C 5 AE : An empty interface definition
D:t: ( ::i Interface ASP.MNET Core
G | C*
g v;e"be'a N ] CodeFile ASP.NET Core
P Online
MName: IPostRepositony.cs
Add Cancel

Update the code for the IPostRepository interface as follows. Here we are adding one method which
will return the list of Post.

|IPostRepository.cs

using DevOpsDemo.Models;
using System.Collections.Generic;

namespace DevOpsDemo.Repository

{

public interface IPostRepository

{

List<PostViewModel> GetPosts();

}
}
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The same process needs to be followed to add one new class as PostRepository.cs in Repository folder

as follows.
Add New Item - DewOpsDemo ? X
4 Installed Sort by: | Default -] Search (Ctrl+E) P~
i;;”:;‘?'ms g’ Class PSANSRerTal  Type: ASP.NET Core
4 C A& An empty class declaration
d
BX3 0 Interface ASP.NET Core
Data
General -3 :
s o h] Code File ASP.NET Core
P Online
Mame: PostRepository.cs
bdd || Cancel

Here is the PostRepository class which implements the IPostRepository. We are creating some
dummy data for Posts. We are keeping it simple and not implementing the database-driven functionality
for getting the real time data. It is because this demonstration is only for understanding how DevOps
works and how we can implement Continuous Integration and Continuous Delivery.

PostRepository.cs

using DevOpsDemo.Models;
using System.Collections.Generic;

namespace DevOpsDemo.Repository

{
public class PostRepository : IPostRepository
{
public List<PostViewModel> GetPosts()
{

var posts = new List<PostViewModel> {
new PostViewModel(){ Postld =101, Title
Description 1", Author="Mukesh Kumar"},
new PostViewModel(){ Postld =102, Title
Description 2", Author="Banky Chamber"},

"DevOps Demo Title 1", Description ="DevOps Demo

"DevOps Demo Title 2", Description ="DevOps Demo
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new PostViewModel(){ Postld =103, Title = "DevOps Demo Title 3", Description ="DevOps Demo
Description 3", Author="Rahul Rathor"},

|5

return posts;

}
}
}

Now, it's time to show the data which are returning from repository on View. So, let's open the
HomeController and implement the constructor dependency injection for getting the instance
of the PostRepository class and create a ActionResult as Index. Here, in the Index method, we will
fetch the data using PostRepository instance and return the data into the View.

HomeController.cs

using DevOpsDemo.Models;
using DevOpsDemo.Repository;
using Microsoft.AspNetCore.Mvc;
using System.Diagnostics;

namespace DevOpsDemo.Controllers

{

public class HomeController : Controller

{
IPostRepository postRepository;
public HomeController(IPostRepository _postRepository)

{
postRepository = _postRepository;

}

public IActionResult Index()
{

var model = postRepository.GetPosts();

return View(model);

}

public IActionResult About()
{

ViewData["Message"] = "Your application description page.";

return View();

}

public IActionResult Contact()
{

ViewData["Message"] = "Your contact page.";
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return View();

}

public IActionResult Privacy()
{

return View();

}

[ResponseCache(Duration = 0, Location = ResponseCacheLocation.None, NoStore = true)]
public IActionResult Error()
{
return View(new ErrorViewModel { Requestld = Activity.Current?.ld ?? HttpContext.Traceldentifier });
}
}
}

We will populate the data on View in tabular format. So, once data will be there, we will iterate on itand
display the data as follows.

Index.cshtml

@model IList<DevOpsDemo.Models.PostViewModel>
@{
ViewData["Title"] = "Home Page";
}
<div class="row">
<h2>Post List</h2>
<table class="table">
<thead>
<tr>
<th>Post Id</th>
<th>Title</th>
<th>Description</th>

<th>Author</th>
</tr>
</thead>
<tbody>
@foreach (var item in Model)
{
<tr>
<td>@Html.DisplayFor(modelltem => item.Postld)</td>
<td>@Html.DisplayFor(modelltem => item.Title)</td>
<td>@Html.DisplayFor(modelltem => item.Description)</td>
<td>@Html.DisplayFor(modelltem => item.Author)</td>
</tr>
}
</tbody>
</table>
</div>
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4.2 xUnit Test Project

Testing is an important aspect of any product. Without testing, we cannot think that a product is ready
to be delivered. We do the testing in many ways but in the development phase, while writing the code
for specific functionality, we write the test cases against the functionality and check if everything is
working fine as expected or not.

Unit Test Cases help us to find the bugs or issues in the code in the earlier stage while building the code.
At the time of building the code and creating the artifact, it also executes the test cases and if test cases
are failing, it means, something is wrong and functionality is not as expected.

Here, we will create a separate testing project for ASP.NET Core Web Application. So, let's right click on
the DevOpsDemo solution and select Add > New Project as shown in the following image.

IPostRepositony.cs PostViewhodel.cs Solution Explorer v X

~ | =
Q- o-sa || =R
Search Solution Explorer {Ctrl+;) P~
i m olut]
Build Solution Ctrl+Shift+B
Rebuild Solution

[e

Clean Solution

Analyze »
Batch Build...
Live Unit Testing 4

Configuration Manager...
B Manage NuGet Packages for Solution...
(% Restore MuGet Packages

Configure Continuous Delivery to Azure..,

MNew Solution Explarer Wiew
£, Show on Code Map

File Mesting »
m.PostId)</td>

n.Title)</td> Calculate Code Metrics

SUOIRIIROR Ja40)dxg wiea] Jaiojdxg uonnjos saadoid  s|0o0) anpsoubeig

1 MNews Project... Add g
! Existing Project... L} Set StartUp Projects... i;‘*:j
Existing ‘Web Site... ™ Add Solution to Source Control.., %
7 Newltem... Ctrl+Shift +44 Basta Ctrl v :
0 Existing ltem.. Shift+Alt+A | F1 Ranams =

It will open the New Project dialog window. Here we have to follow the same process as we have done
above for creating the new ASP.NET Core Web Application project. Only since we have to change the
application template for a testing project, we will choose the xUnit Test Project (.Net Core). After
selecting the project template, provide the name of the testing project as DevOpsDemo.Test and click
on OK.
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Add New Project ? X

Search (Ctrl+E) P~

4 |nstalled .
Oﬁ Console &pp (NET Core) Visual C# Type: Visual C#
4 Visual C# A project that contains xUnit.net tests that

Get Started ﬂﬁ! Class Library (NET Core) Visual Ctt ;;z m:cogS,NET Core on Windows, Linux

b Recent < Sort by: | Default -]

Windows Universal o
Windows Desktop ﬁc_] MSTest Test Project ({NET Core) Wisual C#

b Weh &
.NET Core ﬁ NUnit Test Project (NET Core) Visual C#
MET Standard
Android xUnit Test Project (NET Core) Visual C#
Apple TV
Apple Watch @ ASP.NET Core Web Application Visual C#
Cloud
Cross-Platform
Extensibility
i0S Extensions
iPhone & iPad
Net Standard
Test ¥

Not finding what you are looking for?

Open Visual Studio Installer

Name: DevOpsDemo.Test

Location: lC:\Users\Aayush\Desktop\devops\DevOpsDemo ~| Browse..,

\ OK Cancel

Within a few seconds, the xUnit testing project will be ready. It will contain one unit test class as
UnitTest1.cs. Before moving to the next page, just rename UnitTest1 to PostTestController.

We will now test the main project functionality. So, it is time to add the main project reference in the
test project so that we can access the repository and controller for writing the test cases. So, Right click
on the Dependencies in testing project and select Add Reference. It will open the Reference
Manager for DevOpsDemo.Test project. From the Projects section in left panel, select the
DevOpsDemo (mark checked) and click to OK.
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Reference Manager - DevOpsDemao,Test 7 *
4 Projects Search (Crl +E) Fo il
Solution Marme Path Name:
¥ DevOpsDema ChlsershdayushiDesk.. DewOpsDermo
b Shared Projects
[* Browse
Browse... | ‘ OF | | Cancel

Install Microsoft.AspNetCore.All from NuGet (version 2.1.8)

This is the xUnit testing project, and by default we cannot get all the Asp.Net Core functionality. So, let’s
first add the packages which will provide a complete set of APIs for building the Asp.NET Core
application. Let's right click on Dependencies and select Manage NuGet Packages. It will open the
NuGet Package Manager from where new packages can be searched for installation, or see the
installed packages, or see if any update is available for any package.

So,gototheBrowsesectionandsearchfor Microsoft. AspNetCore.Allinthesearchsectionandinstall
it. For this demonstration, we are using version 2.1.8 for Microsoft.AspNetCore.All.

Page | 27



Azure DevOps: Complete CI/CD Pipeline

MuGet: DewOpsDermo Test & X

Browse Installed Updates 8
Microsoft.AspMetCore Al x| @& I:‘ Include prerelease

Microsoft.AspNetCore All @ by Microsoft, 10.7M downloads

Prowvides a default set of APIs for building an ASP.MET Core application, and
also includes &P for third-party integrations with A5P.MET Core,

NuGet Package Manager: DevOpsDemao.Test

[ERV R
w2, 2.2

Package source!  nugetorg »

3l MicrosoftAspNetCore All &

Installed:  2.1.2 Uninstall

Yersion: |Lateststable 222 - Update
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Open the PostTestController and write the few unit test cases for HomeController as follows.

PostTestController.cs

using DevOpsDemo.Controllers;
using DevOpsDemo.Models;
using DevOpsDemo.Repository;
using Microsoft.AspNetCore.Mvc;
using System;

using System.Collections.Generic;
using Xunit;

namespace DevOpsDemo.Test

{

public class PostTestController

{

private PostRepository repository;

public PostTestController()
{

repository = new PostRepository();

}

[Fact]
public void Test_Index_View_Result()

{
//Arrange
var controller = new HomeController(this.repository);

//Act
var result = controller.Index();

//Assert
Assert.IsType<ViewResult>(result);

}
[Fact]

public void Test_Index_Return_Result()

{
//Arrange

var controller = new HomeController(this.repository);

//Act
var result = controller.Index();
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//Assert
Assert.NotNull(result);

}

[Fact]

public void Test_Index_GetPosts_MatchData()

{
//Arrange
var controller = new HomeController(this.repository);
//Act
var result = controller.Index();
//Assert
var viewResult = Assert.IsType<ViewResult>(result);
var model = Assert.IsAssignableFrom<List<PostViewModel>>(viewResult.ViewData.Model);
Assert.Equal(3, model.Count);
Assert.Equal(101, model[0].Postld);
Assert.Equal("DevOps Demo Title 1", model[0].Title);

Let's open the Test Explorer and click to Run All as shown in following image to start executing the unit
test cases, which start building the solution and start executing the unit test cases. Once all unit test
cases run then you can see the status as green. As per the following image, we can see that all test cases
are passed.

ﬂ DevDpsDermo - Microsoft Wisual Studio
File  Edit  Wiew  Project  Build  Debug  Tearn  Tools  Architecture  Tes
S @-0 @-2 W -0 - Debug -/ AnycPU - Devt

Test Explorer ¥ =X

(", - = @ | Search P~

Run All | Run.. | Playlist: All Tests =
m DevOpsDemo (3 tests)

A 0 DevDpsDemao.Test (3) 420 ms
4 8 DevOpsDemao.Test (3] 420 ms

4 ) PostTestController (3) 420 ms

(/] Test_Index_GetPosts_MatchData 75 ms

ﬂ Test_Index_Return_Result I ms

ﬂ Test_Index_View_Result Z2ms

L
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o
=
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]
-
™
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4.3 Add Project to GitHub

Now it's time to add this above project to any repository like TFS, GitHub, Bitbucket etc. so that we can
access it while setting up Azure DevOps pipeline. Let's choose the GitHub so that it will be accessible
publicly. So, right click on the Solution (DevOpsDemo) and select Add Solution to Source Control. It
will add your file in a local repository

Now, go to Team Explorer, here we can find the ‘Sync’ option, just click on it. It will open the window
from where we can publish code to a particular repository like GitHub as follows.

Here, we will choose the Publish to GitHub, so that we can publish this code to GitHub public

repository.

Tearmn Explorer - Synchronization v =X ::":'
C ¥ 3
Push | DjangoyebProject] N -

30|

Backup and share your code. Publish it to a Git service.

4 Pushto Azure DewDps

r‘ Azure DevOps

Microsoft Carporation

1| d %] Wi

=Rl

Unlirmited free private Git repos, code review, work terns, build, and moare, Learn more
Fublish Git Repo

|3 wea|

4 Publish to GitHub

3itHub
GitHub, Inc

Powerful collaboration, code rewview, and code managerment for open source and private projects,

=
s
-

1 |'.l|

TCEITT

CLr

Publish to GitHub

143t

4 Pushto Rernote Repository

There 15 no rermote configured for this local repositony, Establish the rerote by publishing to the
URL of an existing ermpty repository.

JEOERT

Fublish Git Repo

SR LLILI
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Once we click on the Publish to GitHub, it will ask for Authentication with your GitHub account. Let's
provide the credentials to log in with GitHub Account. After logging in with GitHub, we will get the following
screen. Here, we can provide the name and description of the repository which will create in GitHub for
adding this project. We can make it private to check the checkbox for Private Repository. For this
demonstration, we will keep it public, so let's click on the Publishbutton.

It will take few minutes to create the new repository in GitHub with provided name and publish the
whole code into this repository.

Tearn Explarer - Synchronization v 1 X
IR AN BN

Push | DevOpsDemo

b

21350

o)

Backup and share your code. Publish it to a Git service.

14 d

4 Push to Azure DevOps

r“ Azure DevDps

Microsoft Corporation

salpads

Unlirnited free private Git repos, code resiews, wark iterns, build, and rmore, Learn more

3|

Publish Git Repo B

4 Publish to GitHub E_:
o This repository does not hawve a remote, Fill out the form to publish it to GitHub, ;
GitHub - -;j
ﬁ rukeshkurmartech - ::;:I
RenQpiDema :§
Dewlps Dermo Ssp,Met Core MY application with gUnit Test Casesl :Li—li*

—_
-
(s

|:| Private Repaositary

Publish

g

11 !,-'-, 1L 3 LI

4 Push to Remote Repository

There is no rernote configured for this local repositong, Establish the remote by publishing to the
URL of an existing ermpty repositany.

S LLILIL

Mol sl 2 Dm e -
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Now, go to following GitHub URL where we can find the published code for this whole demonstration.

https://github.com/mukeshkumartech/DevOpsDemo

O rmukeshkumartech/DevOpsDerm: X -+

mukeshkumartech / DevOpsDemo

<> Code lssues 0 Pull requests O

hanage topics

0 20 commits

Branch: master = Newr pull request

a mukeshkurnartech Home Page Release 5.0
B DevOpsDemo Test

il DevOpsDemo

El .gitattributes

El .gitignare

E| DevOpsDemo.sin

E] azure-pipelines.yml

&« > C & GitHub, Inc [US] | https:/fgithub.com fmukeshkum artech/DevOpsDermo

Pull requests  Issues Marketplace

Projects O Wiki

DevOps Dermo AspMet Core WWC application with xUnit Test Cases

¥ 1hbranch

Add project files,

Home Page Release 5.0

Add .gitignore and .gitattributes,

Add .gitignore and .gitattributes,

Add project files.

Setup Cl with Azure Pipelines

Explore

@ Watch~ | 0

Insights Settings

> Oreleases

Create newr file

Upload files

* Unstar | 1 o]

Edit

12 1 contributor

Find File

Latest commit 1434e7f 7 days ago

19 days ago

7 days ago
19 days ago
19 days ago
19 days ago

19 days ago
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Chapter 5.Create Organization and
Project

Let's move to https://visualstudio.microsoft.com and create new account or sign in with existing
credentials.

& (¢ @ https;/Avisualstudio.microsoft.com * @ ]

Visual Studio

Best-in-class tools for any developer

Visual Studio IDE Visual Studio Code Azure DevOps (formerly Visual Studio App Center
VST I

> bq| 1
J Rich IDE, advanced debugging J Editing and debugging on any OS Agil continuous

Download for Windows & WS Get started for free

Continuous integration. delis
learning

Learn more > Learn more » Learn more >

Once we are logged in successfully, then we have a new screen as follows. From here we can create a
new organization on clicking ‘Create new organization’ button.

Micr osoft Mukesh Kumar  Sign out

‘ Azure DevOps Organizations

We have another option to create the organization, if we have already an organization and we would
like to add a new one then we can create one using the Create Organization option as follows.
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O Azure DevOps

My organizations

Tiyra

Related pages

What's new in DevOps
Documentation

Get help

+ New organization

50% Organization settings

It will take a few seconds to configure the Azure DevOps new organization

0 Azure DevOps

Taking you to your Azure DevOps
organization...
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Next screen will ask about the name of the Azure DevOps organization, here we are giving the name
as TechHubOrg', we also have to provide the hosting location as ‘South India’ for our organization. At
the time of creating the new organization, we can also provide the name of the project. This project will
auto create inside this new organization. Now, fill in the security question and click the Continue button.

O Azure DevOps

Almost done...

Name your Azure DevOps organization ®

dev.azure.comy/  TechHubOrg

We'll host your projects in *

South India W

Name your project

DevOpsDemo

Enter the characters you see
New | Audio

SWKQYKS4Y]

Continue
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The next screen will open the project which has been created recently at the time of creating the
organization. Here, we have created DevOpsDemo project inside the TechHubOrg organization.
Following is the welcome screen for the DevOpsDemo project. From here, we can manage all the things
like Boards, Repos, Pipeline and Test Plans etc. which will be project specific.

g Azure DevOps TechHubOrg s DevOpsDemo Qverview Summary
DevOpsDemo e
DevOpsDemo 7
ﬂ Overview
0 Summary
Eﬁ Dashboards
Bl wiki
% Boards
Repos
NS
f Pipelines
Test Plans .
- Welcome to the project!
& Artifacts What service would you like to start with?
Boards Repos Pipelines Test Plans

Artifacts
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Chapter 6.Continuous Integration

Let's create the Azure Build pipeline. Build pipeline is basically responsible for building the code and
testing the corresponding Unit Test Cases once the developer checks in the code into the repository. If
everything will be fine, then it will create the Artifact which can be used for deployment.

For creating the build pipeline in Azure DevOps, click on Pipeline and select Build as shown in the
following images.

dcocsa Bl @ 0

C)

m b &

Azure DevOps TechHubOrg DevOpsDemo Owerview Summary
DevOpsDemo +
ﬂ DevOpsDemo 7
Overview
Summary

Dashboards

"\
Wiki )
i

Repos
- 8
Pipelines Pipelines
& Builds
Test Plans som— elcome to the project!
opra O Library Yhat service would you like to start with?
= Task groups Repos Pipelines Test Plans

- = R AP P B R

The next screen says that we don't have any build pipeline setup yet and it has one button as new
pipeline for creating a new one. So, let's click on New Pipeline. It will only create the build pipeline.
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0 Azure DevOps TechHubQOrg DevOpsDemo / Pipelines Builds  Search
n DevOpsDemo o=
n Overview
% Boards
Repos A
f Pipelines . ¥ l
| A0 [ 4
gy Builds ‘ & ‘
£ Releases
I Lbrary No build pipelines were found
idin af : i
s Automate your build in a few easy steps with a new pipeline
uom New pipeline
t+  Deployment groups
A Test Plans
- Nokife wbe
50%  Project settings «

After clicking on New Pipeline, it will start the wizard for setting up the build pipeline. It will basically
ask for the location of the code repository file and do some configuration.

Here, we will not go with Wizard process, we will use the Visual Designer for creating and configuring
the Azure DevOps Build pipeline. So, let click on the link ‘Use the Visual Designer’ as shown in below
image.
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G Azure DevOps TechHubQOrg DevOpsDemo Pipelines
n DevOpsDemo + Connect Select Configure Create pipeline
n Overview
New pipeline

B soara: Where is your code?
Repos

Azure Repos
Q Pipelines g Free private Git repositories, pull requests, and code search
g Builds o GitHub

Home to the world’s largest community of developers

ﬁ Releases

O GitHub Enterprise
% Library The self-hosted version of GitHub
Task groups
e lUse the visual designer to create a pipeline for Bitbucket Cloud, Subversion, TFVC, generic Git, or

G R without YAML.

A Test Plans

As we select the Visual Designer, it will ask to choose the repository. All available repositories are part
of the Azure DevOps like Azure Repo Git, GitHub, Bitbucket etc. We have already pushed our project
code which we have already created above in GitHub. So, select the GitHub and provide the connection
name, which we will use further. Now, click to Authorize using OAuth. It will open a dialog window for
logging in to GitHub. Here we have to provide the GitHub credentials for Authorization with GitHub.

il
=

O Azure DevOps TechHubOrg DevOpsDemo Pipelines Search /O

DevOpsDemo +

Select a source

ﬂ Overview —
% Boards w o O Z u

Azure Repos Git GitHub GitHub Enterprise  Subwersion  Bitbucket Cloud
Repos

v Pipelines 0

. External Git
kil Builds :
Select your repository
5\557 Releases
Tell us where your sources are,
I Library You can customize how to get these sources from the repository later. (1) We need your authorization to access your repositories
=
= e Connection name *
" Deployment groups ‘ MukeshKumarTech|

A Test Plans UG CRTE RS EUIGRIN Or Authorize with a GitHub personal access token
E] Artifacts
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Once we authorize with the GitHub account then we can see all GitHub repositories. Here we have to
select DevOpsDemo because we have created and added our project code into DevOpsDemo

repository.
{ vOf 0
DevOpsDemo G
Select a source
I Overview . -

| e r
|

- I o =
Boards [ 1

Select a I’epOS\'tOI’y X dub Enterprise Subversion  Bitbucket Cloud
Repos

Showing your reposttories
%4 Pipelines £ DevOps
gy Builds mukeshkumartech/DevOpsDemo
& Rel mukeshkumartech/TestDevOps
b eleases

© Loadall repositories shkumarTech  Change v

0%  Library You can custom

© Visit github.com

Task groups

ot |

<t Plans Default branch for manual and scheduled builds
&a TestPlans : cl dl

" Deployment groups

. ‘

[} Artifacts

(L) This setting is required

Let's select the repository and then the branch, by default it will be master [Other branches can also
be selected] and click to Continue.
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Select a source

DQ O(ﬁ ) 0 = =

Azure Repos Git GitHub GitHub Enterprise Subversion  Bitbucket Cloud

®

External Git

(

v/ Authorized using connection: MukeshKumarTech  Change v

Repository * | Manage on GitHub 12

mukeshkumartech/DevOpsDemo

Default branch for manual and scheduled builds
w

master v

Continue
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Next screen will ask about selecting the project template, as we have created the Asp.Net Core

application. So, here we will choose the Asp.Net Core and click to Apply.

Select a template

Or start with an @y Empty job

ﬁ Python package

Create and test a Python package on multiple Python

VErSIons,

7 Xcode
Build, test, archive, or package an Xcode waorkspace on
macOS,

Others

% Ant
2\

Build and test a Java project with Apache Ant,

ASP.INET Core
dotnet
Build and test an ASP.NET Core web application.

DQI ASP.NET Core (NET Framework)

Build an ASP.NET Core web application that targets the full

MNET Framework,

L”-ea rch

Apply

Next screen will be about Azure DevOps Build pipeline configuration like the name of the build
pipeline, restoring the code from repository, building the code, testing the unit test cases etc.

By default, Tasks tab will be selected. Here we can provide the name of build pipeline as we have

given it as ‘DevOpsDemo-ClI'.

We have two options for the project, first as ‘Projects to restore and build'. For our case, we don't need to
do anything. Let's keep the default one. Second is ‘Project to test’, here, our testing project name was
DevOpsDemo.Test. So, we will mention it inside ‘Project to Test'.

By default, we have available jobs like Restore, Build, Test and Publish. If anything else is required
and we would like to perform in between in build process, we can add a new job using the + sign.
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DevOpsDemo &

Overview
Boards
Repos

Pipelines

Builds

Releases

Library

Task groups
Deployment groups

Test Plans

Artifacts

Project settings «

TechHubOrg

3
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DevOpsDemo Pipelines

@ > DevOpsDemo-Cl

Tasks Variables Triggers Options  Retention  History
Pipeline

Build pipeline

== Getsources

3 mukeshkumartech/DevOpsDema

P master

Agent job 1

& Runon agent

dotnet|

dotnet|

dotnet|

§
> K W B N

Restore
MET Core

Build

WNET Core

Test
NET Core

Publish
JNET Core

Publish Artifact
Publish Build Artifacts

Search

Save & queue Vv

Name *

C.

‘ DevOpsDemo-b

Agentpool® (D) | Poolinformation | Manage @2

Hosted Ubuntu 1604

Parameters @ | @ Unlink al

Project(s) to restore and build

¥ csproj

Project(s) to test

**DevOpsDemo.Test.csproj

Let's move to Variables tab, here we can configure the build setting like Build Configuration, Build
Platform.

4 P AaD B O

Azure DevOps

DevOpsDemo +

Overview
Boards
Repos

Pipelines

Builds

Releases

Library

Task groups
Deployment groups

Test Plans

Artifacts

TechHubOrg DevOpsDemo Pipelines
& - > DevOpsDemo-Cl

Tasks

Pipeline variables

Variable groups

Predefined variables (2

Variables Triggers  Options  Retention

History

Name 7

Search

Save & queue

BuildConfiguration

BuildPlatform

system.collectionld

systern.debug

systemn.definitionld

system.teamProject

+ Add

Value

Release

any cpu

Tcbecabf-c199-4268-a329-5644fhdeSdd2

false
< No pipeline id yet >

DevOpsDemo
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Move to the next tab, ‘Triggers'. It is a very important tab from where we can enable the Continuous
Integration. So, just check the checkbox for Enable Continuous Integration. It means, as we will check in

our code into repository, it will auto start the building code and creating the build artifact which will be
deployed in the release cycle.

If we have multiple branches and we would like to filter any specific branch then we can define it into
Brach Filters section.

Cj Azure DevOps
n DevOpsDemo
ﬂ Overview

ﬂ?, Boards

Repos

f Pipelines

Builds

B

@

Releases

=

Library

[}

Task groups

" Deployment groups

A Test Plans

TechHubOrg DevOpsDemo Pipelines

3

& - > DevOpsDemo-Cl

Tasks  Variables Triggers Options Retention History

Continuous integration

o mukeshkumartech/DevOpsDemo
Enabled

Pull request validation

O mukeshkumartech/DevOpsDemo

Disabled
Scheduled

No builds scheduled

Build completion

Build when another build completes

Search 0 =

Save & queue

+ Add

o mukeshkumartech/DevOpsDemo

Enable continuous integration

[C] Batch changes while a build is in progress

Branch filters

Type Branch specification
Include master v
=+ Add
Path filters
=+ Add

Let's move to Options tab, here we get the options to define the build version number using ‘Build
number format’ section. This one is in a default format, but we can modify it as per our requirement.

Create work item on failure is also a great feature which is used to create a new work item once the

build fails. In a Build Job section, we can define the build job timeout in minutes.
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TechHubOrg DevOpsDemo Pipelines

@ - > DevOpsDemo-Cl

Tasks  Variables Triggers Options Retention History

Build properties

Define general build pipeline settings

Description

Search

Save & queue Vv

Build number format (D)

‘ ${dateyyyyMMdd)§(rever)

The new build request is processing

@ Enabled - queue and start builds when eligible agent(s) available

Paused - queue new builds but do not start

Disabled - do not queue new builds

Create work item on failure

Create a work item for each failed build

Status badge

(® ) Disabled

Build job

Define build job autharization and timeout settings
Build job authorization scope (i)

: Project collection

Build job timeout in minutes (1)

60

Build job cancel timeout in minutes ()

Demands

Specify which capabilities the agent must have to run this
pipeline,

Name Condition

4+ Add

p o= 0

Value
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Now, time to move on to the Retention tab. Here we can define for how many days,we would like to
keep the build information and how many good builds we would like to keep for those days. Everything
can be set up here. Apart from these, we can also define what information should be deleted and what
should not when clearing the build information.

Q Azure DevOps TechHubOrg DevOpsDemo Pipelines Search ,O = h
[ pevopsbemo + & - DevOpsDemo-Cl
ﬂ Overview Tasks  Variables Triggers Options Retention History Save & queue v
H‘ Boards
’ Policies + Add Settings ] Delete
Repos Palicies are evaluated in order, applying the first matching policy to each build. The default rule
at the bottom matches all builds.
f Pipalines Branch filters
If:efp} fo:20 days, 1 good build Type Branch specification
i Builds efsfheads/ &
' Include V| refsfheads/ M
& Keep for 30 days, 10 good builds
,,%57 Releases Maximum
+ Add
% Library
Days to keep Minimum to keep (1)
=
= Task groups 20

1

+  Deployment groups
When ceaning up builds, delete the following:

A Test Plans Build record

' ("] Source label
F‘ Attacs File share
Symbols
53t Project settings & Automated test results (1)

Let's move to the History tab; here we are doing the setup of the Azure DevOps build cycle, so we
don't have any history information. But in the future, when any build cycle performs then we can see all
the history here.

We have finished configuring the Azure DevOps Build Pipeline, now let’s click to Save and Queue.

0 Azure DevOps TechHubOrg DevOpsDemo Pipelines Search 0 = P
DevOpsDemo + & - > DevOpsDemo-Cl

ﬂ Overview Tasks  Variables Triggers Options Retention  History Save & queue

%, Boards Changed By Change Type Changed Date Comrnent

Repos

f Pipelines
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Once we will click to Save and Queue then it will ask for confirmation. So, just click to Save and Queue
button once more as follows.

e

Save build pipeline and queue

Agent pool

| Hosted Ubuntu 1604 | !
Branch

| master

Commit

Variables Demands

BuildConfiguration Release

BuildPlatform any cpu

system.debug false
+ Add

Save & queue Cancel

After clicking on Save and Queue button. first it will save the configuration for build pipeline and start

queuing a build. As per the following image, we can see a message ‘Build #20190216.1 has been
queued'.
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g Azure DevOps
n DevOpsDemo

ﬂ Overview
@. Boards

Repos
Q Pipelines

& Builds

+

TechHubCrg

DevOpsDemo Pine

@ > DevOpsDemo-Cl

@ Build #20190216.1 has been queued.

Tasks

Char

Variables  Triggers

nged By

Mukesh Kurnar

Options

lines

Retention

History

Change Type

Add

Search

= Summary > Queue
Changed Date Comment

16/02/201918:35

SRR
DN
S

C#Corner

P 5 @

1]

Let's click on the build # number and we can see the log for jobs which are performing. As per the
following images, build has already processed the Initialize Job, Checkout Job, Restoring the Code Job

and now has moved on to Build. It is performing the Build.

n DevOpsDemo

n Overview
E‘, Boards

Repos
f Pipelines

gy Builds

,;W Releases
0% Library

= Task groups

"+ Deployment groups

A Test Plans
F-‘ Artifacts

@ #20190216.1: Set up Cl with Azure Pipelines

Manually run just now by Mukesh Kumar

Logs

Summary Tests

Agent job 1 Job

Pool: Hosted Ubuntu 1604 . Agent: Hosted Agent

Initialize Agent -
Initialize job - s

Checkout - suc

Restore - succeeded

Build

mukeshkumartech/DevOpsDemo §» master ¢ 731d165

Cancel build

Started: 2/17/2019, 12:09:33 AM
1m 38s

<1s

<1s

7s

1m 12s

15s

After build completes, it will move to Test the Unit Test Cases, which we have already defined at the
time of creating the Build Pipeline.
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4 Builds
55? Releases
0% Library
Task groups

"t"  Deployment groups

A Test Plans
F Artifacts

0% Project settings

«

Azure DevOps: Complete CI/CD Pipeline

Agent job 1 Job
Pool: Hosted Ubuntu 1604 « Agent: Hosted Agent

@ |Initialize Agent + succeedec
Initialize job - st

Checkout : succeedec

Restore : succeeded

Build + succeeded

/dotnet/sdk/2.2
geRefer to

not recommended. For more in
t.csproj]
Build completed.

S
TN
S

C#Corner

Started: 2/17/2019, 12:09:33 AM
2m 265

After few minutes, we can see that all jobs complete successfully as follows with succeeded message.

If something is wrong with our code then it will fail with proper information.

ﬂ DevOpsDemo

& Overview
E Boards
Repos
Q Pipelines

Builcls

e

<)

Releases

=

Library

|

Task groups

+  Deployment groups

A Test Plans
F‘ Artifacts

h

Manually run today at 12:09 am by Mukesh Kumar {

Logs Summary Tests

Agent job 1 Job
Pool: Hosted Ubuntu 1604 « Agent: Hosted Agent

Publish « succeeded

Publish Artifact « succeeded

(/] Prepare job  succeeded
@ |Initialize Agent + succeeded
@ Initialize job + succ

@ Checkout + succeeded

@ Restore + succeeded

@ Build + succeeded

@ Test - succee

@

@

@

Post-job: Checkout « succeeded

mukeshkumartech/DevOpsDemo §2 master ¢

731d165

2

Started: 2/17/2019, 12:09:33 AM
s 2m 225

<15

325

205

2s

3s

<15

Here, we have to confirm that our Unit Test Cases have executed and passed successfully or not. So,
let's move to the Tests tab, here we can see the summary of executed Unit Test Cases. We had created 3
Unit Test Cases and all have been passed.
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DevOpsDemo

Bl overview
B soaras
Repos
o Pipelines

e

@

0%

]

Builds
Releases
Library
Task groups

Deployment groups

A Test Plans

TechHubOrg DevOpsDemo

Pipelines

Azure DevOps: Complete CI/CD Pipeline

Builds

DevOpsDemo-Cl

© #20190216.1: Set up Cl with Azure Pipelines

Manually run today at 12:09 am by Mukesh Kumar €} mukeshkumartech/DevOpsDemo §» master ¢ 731d165

Logs Summary Tests

~ Summary

1 Run(s) Completed ( 1 Passed, O Failed )

3

Total tests

+3

Y Filter by test or run name

3 @ Passed
0 @ Failed

0

Others

100%

Pass percentage

™ 100%

C#Corner
2 @
& Release

#20190216.1 Search pel

i

135 957ms

Run duration (i)

D +135 957ms

{8 Testrun ~ /2 Column Options 'Y

Test file Owner v Qutcome: Aborted (+1) X

We will also learn about any build process that completes in the Azure DevOps Build pipeline through

Email as follows.
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EﬂMail Mukesk Kumar  Qutlook  Google Chrome

li] Melete &3 lunk  Rlack

Ran for 3 minutes

Yiew results

Summary
Build pipeline
lnished

Hequested tor

Rcason

B https/Youtlock.live.com fm ail fdeeplink?popeute2 =1

[Build succeeded] DevOpsDemo-Cl - mukeshkumartech/DevOpsDemo:master - DevOpsDemo - 4cebe2db

DevOpsDemo-Cl

DewvOpsDemo-Cl
Thu, Fela 26 2019 16:54:25 GMT+00:00
Mukesh Kumar

Continuous integration

— = =

So, we have performed several things as follows,

e Createdthe Azure DevOps Build Pipeline.

e Configured the Build Pipeline and enabled Continuous Integration.

e SavedtheBuildand Queuedthe Default Build.

e AzureDevOpsBuild hasexecuted successfully.

e Unit Test Cases have passed successfully.
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Chapter 7.Create Azure App Services

As we have finished creating the Build Artifact in Azure DevOps Build Pipeline which can be deployed,
now we have to see how we can deploy it to a web app. But before moving to the Release lifecycle, first
we will create the 3 web apps (DEV, QA and PROD) where we can deploy our artifact in different stages.

Before moving on, as we have explained above we will require an Azure Subscription. So, open
https://portal.azure.com and log in with your credentials. Once we log in, we can see the default
Dashboard for Azure Portal as follows. Here we have different options available to create the VM, Web
App, Storage etc.

Azure App Service is a fast and simple way to create web apps using Java, Node, PHP or
ASP.NET, as well as supporting custom language runtimes using Docker. A continuous
integration and continuous deployment (CI/CD) pipeline that pushes each of your
changes automatically to Azure app services allows you to deliver value to your
customers faster.

&« > C B https:/fportal azure.com fhorme

Microsoft Azure P Search resources, services, and docs

& @ choose your defaultview  (®) Home () Dashboard

+ Create a resource

& Home Azure services Seeall (+100) >
[E pashboard - @ C} < >
"= All services - z
Yirtual Storage App Services  SOL databases Azure Azure Cosmos Kubernetes Function Apps
EVORITES machines accounts Database for DB senvices D
() Resource groups
Make the most out of Azure
All resources
X
*) Recent
B - L
I 50L databases
App Services
PR Learn Azure with free online Monitor your apps and Secure your apps and Optimize performance,
@ virtual machines (dassic) courses by Microsoft infrastructure infrastructure reliability, security, and costs
+ Virtual machines Microsoft Learn [ Azyre Monitor > Security Center > Azure Advisor >

Cloud services (dassic)
Subscriptions

Azure Active Directory

= RAnnitar -

We are here to create 3 web apps. So for doing that let’s click on ‘App Services’ from the left panel just
after SQL Database [See the above image]. It will open the App Services page from where we can create
new App Services. We don’t have any App Services in our bucket. So, let's create a new App Service by

clicking on the button ‘Create App Service'.
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« Home » App Services

+ Create a resource App Services
Defautt Directory
# Home

[& pashboard

&= sdd S5 Edit columns £ Refresh @ ssigntags P Start Q Restart M Stop @ Delete

Subscriptions: Yisual Studio Professional with MSDM

<= All services
| Fitter i name.. | ‘ All resource groups w | | Alllocations ~ | | All tags ~
FWORITES
R Oiterns
[¥) Resource groups
[] wame STATUS APPTYPE APP SERVICE PLAN LOCATION '

All resources

@ Recent

B sal databases

C:\-‘- App Services

@ wirtual machines (classicy
El Wirtual machines

& Cloud services (classic)

Mo app services to display

Subscriptions Create, build, deploy, and manage powerful web, mobile, and AP apps for employees or customers using a single back-end. Build

@ Azure Active Directory standards-based webk apps and APls using .NET, Java, Mede s, PHF and Python. Learn mere about App Service 2

Createapp service

= Monitar
ﬂ Security Center

(‘, Cost Managerment + Bill...

The next screen will provide us with different kinds of templates available for creating the App Services.
Here we will create a simple Web App. So, click on Web App.

Microsoft Azure B Search resources, services, and docs

« Home > App Services > Marketplace
—+ Create a resource Marketplace £ 0O X
M Home N
[& pashboard [0 Search web |
*= All services Pricing Operating System Publisher

&l v | [ v | [ i v |
FYORITES
- Web Apps More

() Resource groups

All resources !
(D Recent ! [] @ < >
& st dasbases | | G sitecore

: : Own the experience
t'é? App Services
) ) ) Web App Web App + 5QL App Service WordPress on Sitecore® Function App

[#] virtual machines (classic) ! ! Erwiranment Lirux Experience Cloud
g Virtual machinas EL [\:'1_|ir_o_s_o_f_t"m"_“““j Microsoft Microsoft WordPress Sitecore Microsoft
& Cloud services (classic) Blogs + CMSs More

Subscriptions a
@ Azure Active Directory d ﬁ | k

o /N ples o
-~ Monitor E‘
a O
G Security Center A 5 WORDPRESS
(& cost Management + Bill.. Joomlal KUSAMAGI for Plesk WordPress Drupal on Linux Wordpress LEMP7  LAMP Certified by~
v 4
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From the Web App section, we have to click on Create.

Web App s O X

hic nosoift
Create and deploy web sites in seconds, as powerful as you need them

Lewerage wour existing tools to create and deploy applications without the hassle of managing
infrastructure, Microsoft Azure Weh Sites offers secure and flexible development, deployment, and
scaling options for any sized weeb application, Use frameworks and termplates to create web sites in
seconds, Choose frorm source contral aptions like TRS, GitHub, and BitBucket, Use ary tool or O3
to dewvelop your site with \MET, PHP, Maode.js or Pythan,

= Fastestway to build for the cloud

¢ Provision and deploy fast

* Secure platform that scales automatically

» Great experience for Wisual Studio developers
= Open and flexible for everyane

= Monitor, alert, and auto scale {preview)

" Sawe for later

[:*:]II-'-' ~a Tops i -Il:'-uﬂ-ll:l r— I

The next screen will ask for some information before creating the Web App. So, provide the name of a
web app as ‘TestDEV-100'. The name should be consistent throughout the Azure Portal. Next, we have
to provide the Azure Subscription. Next, we have to provide the Resource Group. We can reuse this if
we have already created it, but for this demonstration we are creating a new one.

The next option is App Service Plan and Location. It is used to track what we have used and how much
we have to pay per used resource. For the rest of the options just keep the default and click on the
Create button.
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Microsoft Azure S Search resources, services,

«“ Home » ‘Web * \Web App » Webh App

~ Create a resource Web App 1 X
Cregte
™ Home
L= Dashboard * App name
— : TestDEW-100 W
*= All services

azurewcebsites, net
* Subscription

Wisual Studio Professional with hASDM e

FWORITES

(%] Resource groups

* Resource Group @
All resources P e

| . Create new | ] ) Use existing
(L :
D) Recent | Testbev-100 y
Bl 50l databases  xos

|T| Virtual machines (classic) | * Puhblish

=

Code Docker lmage

| Virtual machines

&5 Cloud services (classic) * App Service plan/Location

Subscriptions

0 Azure Active Directory
Spplication Insights

~ Manitor Dizabled 2

. Security Center

L

Creat Autormation options

m

() Cost Management + Bill...

It will start the validating the information which we have provided. Once validation succeeds, it will start
creating the Web App Service. It might take time to create the Web App Service depending on our
network speed. We can see the progress of creating the Web App Service in the Notification bar.

Just click on the Notification icon and it will open the windows something like below. Here we will get
notified that our resource (Web App) has been created and we have an option to Go to Resource.
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X1

Home > Web > Web App > Web App & .
Notifications

Web App O X
Create S R s S i e
More events in the activity log = Dismiss all
* App name @ Deployment succeeded
AestDEY=100 Deployment 'Microsoft.Wek =" to resource group ‘TestDEV-100"

\azurewebsites.net was successful,

* Subscription
Visual Studio Professional with MSDN v # Pin to dashboard

* Resource Group @

a few seconds ago

(®) Create new ) Use existing

TestDEV-100 0 T3,377.76 credit remaining

Subscription 'Visual Studio Professional with MSDN' has a remaining credit of

*0S $3,377.76.
Windows 27 minutes ago
* Publish

Code Docker Image

* App Service plan/Location

@ Validation successful

Autnmatinn nntinns

Click on Go to Resource. It will open the page where we can get all the information for newly created
web apps (TestDEV-100). Here we can see the location of the resource where it was created, URL of
web app for accessing it, and many more options for deployment like username and password.

At the top, we have couple more option for this Web App, like we can stop the Web App if it is running.
We can restart it, we can delete it. If we would like we can get the publish profile which could be used
for publishing the artifact on this web app.

Home > TestDEW-100

TestDEV-100 & X
App Serice
|/ Bearch (Ctri+) | « [4 erowse W Stop U Restart @ Delete L Get publish profile T Reset publish profile
Overview lf' Click here to access our Quickstart guide for deploying code to your app =
1 Resource group (change) URL
Activity lo .
g ty 1og TestDEW-100 https://testdey- 100.azurewebsites.net
il Access control (AM] Status App Service Plan
Running
P Tags
Location FTR/deployment username
O Security (Preview) Central US
Subscription (change) FTP hostnarme
X Diagnose and solve problems Vizual Studio Professional with MSDM o . . azurewebsites.windows net
Deployment Subscription 1D FTPS hostnarme
.azurewehsiteswindows.net
Quickstart

Tags (change)

Deployment credentials Click here to add tags

»

Deployment slots

7% Deployment Center

% Diagnose and solve 9 Application Insights B ~pp Service Advisor
. - Application Insights helps you App Service Advisor provides
Seftings problems. ) ) " detectand dagnoss quality issues ol insights for impicving app
Our sef-s2nvice disgnostic and in your apps, and helps you exparience on the App Serdice
= annlication settings "‘:‘”?d'e‘"‘.:m"% iparance nelps . understand what your users platform. Recommendations ane
- PR g you identify and resohe issues wit actually do with it sored by freshness, priorty and
vaurweb app. impact to your app.

© Configuration (Preview)
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Let'smove to App Services and follows the same process as we have followed for creating the TestDEV-
100 web app and create two more Web Apps like TestQA-100 and TestPROD-100.

For the QA environment, we will create the TestQA-100 Web app.

+ Create a resource
T Home
L=} Dashboard
= All services
FYORITES
(%] Resource groups
All resources
:} Recent
Bl S0l databases
App Services
% Virtual machines (classic)
o Wirtual machines
Cloud services (classic)
Subscriptions
Azure Active Directory
- Maonitor

. Security Center

* Cost Management + Bill...

“

Home » App Services » Web > Webh App > W

Web App O X
Create
* App name

TestOA-100 v

azureweehsites net
* Subscription

Wisual Studio Professional with MS0DMN A

* Resource Group @
| Use existing

Test0A-100 W

'@ Create new

05

= Publish

Docker Image

* App Service planfLocation

Application Insights S
Disabled

Lu

Creat Automation options

(1]
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Once TestQA-100 is created successfully, we will get the information as follows.

Home » TestQA-100
TestQA-100 X
App Service
Segroh [Ctri+) « [4 erowse W Stop O Restart @ Delete L+ Get publish profile T Rreset publish profile
i Af' Click here to access our Quickstart quide for deploying code to your app =
H Activity log Resource group (change) URL
TestQA-100 httpsifitestea-100.azurewebsites.net
il Access control (AM] Status App Service Plan
Running
' 4 Tags
Location FTR/deployment username
O Security (Preview) Central US
) Subscription {change) FTP hostname
K Diagnose and solve problems Wisual Studio Professional with MSDM ftp.azurewebsites windows.net
Deployment Subscription 1D FTPS hostname
ftp.azurewebsites windows.net
Quickstart

Tags (change)

Deployment credentials Click here to 3dd tags

»

[ DU P

For the PRDO environment, we will create the TestPROD-100 Web app.
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T Home
L=l Dashboard
= All services
FYORITES
(%) Resource groups
All resources
';3' Recent
Bl SOl databases
App Senvices
% | Virtual machines (classic)
o Wirtual machines
Cloud services (classic)
Subscriptions
Azure Active Directory
- Monitar

. Security Center

* Cost Management + Bill...
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Home » All resources > Mew > Web App

Web App O X
Cregte
* App narme

TestPROD-100) v

azureweebsites.net
* Subscription

Yisual Studia Professional with BSDM A

* Resource Group @
| Use existing

TestPROD-100 v

| @) Create new

O

* Publish

Docker lrmage

* App Service planfLocation

Application Insights S
Dizabled

L

Creat Sutomation options

[q1]

Once TestPROD-100 web app has been created successfully, we will get all information about this

resource as follows.
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Home > TestPROD-100

TestPROD-100

App Sarice
«©
Search (Ciri+/) [ Browse MW Stop
Overview
H Activity log Resource group (change)
TestPROD-100
iia Access control (AM) Status
Running
Tags )
Location
Security (Preview) Central Us

Subscription (change)

X Diagnose and solve problems Wizual Studio Professional with MSDN

Deplayrment Subscription 1D

Quickstart Tags (change)

Deployrment credentials Click here to add tags

Deployment slots

O Restart

D Delete

+ Get publish profile T Reset publish profile

'f' Click here to access our Quickstart quide for deploying code to your app =

App Service Plan
FTP/deployment username

FTP hostname
| .azurewebsites.windows.net

FTP3 hostname
razurewebsites windows net

Now, let's move to the Resouce page. Here we can find all the newly-created App Services. We have 3
web apps for the DEV, QA and PROD environment respectively. Apart from that we have one App
Service Plan, under which all app services will run.

« Home > All resources

+ Create a resource All resources
Default Directony

¥ Home
=+ Add 22 Edit columns € Refresh

[ pashboard
Subscriptions: Visual Studio Professional with MIDN

‘= All services
Fitter by name... Al resaurce groups ~
FAVORITES
diterns Show hidden types @
(] Resource groups
NAME

All resources

j-)' Recent

TestDEV-100
B¢ 50l databases

. TestPROD-100
App Services

. TestQA-100
@ | virtual machines (dassicy

o Wirtual machines

Al types

TYPE

App Service plan
App Service
App Service

App Service

~

+ Expeortto C5V "z Try preview

Al locations v | | Alitags ~ | | Mo grouping ~

RESOURCE GROUP LOCATION SUBSCRIPTION
TestDEV-100 Central US Visual Studio Profession... ===
TestDEV-100 Central US Visual Studio Profession... ===
TestPROD-100 Central US Visual Studio Profession... ===
TestQA-100 Central US Visual Studio Profession... ===

So far, we have created the Azure DevOps Build Pipeline successfully and were able to create the build
artifact. Apart from this, we have created 3 web apps for different environments like DEV, QA and PROD.
These app services will be used in Azure DevOps Release Pipeline for deployments.
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Chapter 8.Continuous Delivery

Let's move on to our DevOpsDemo project in Azure DevOps using the following URL.

https://dev.azure.com/TechHubOrg/DevOpsDemo.

Click to Pipeline and choose Releases for creating new Azure DevOps Release Pipeline.

& 8 https:/fdev.azure.com/TechHubOrg/DevOpsDernof

o

Azure DevOps TechHubCrg DewQpsDemao Owerview Surnrmary
DevOpsDemo +
DevOpsDemo ~
ﬂ Chvarview
M Summary
5 Dashboards About this project
Bl wiki -~
Help others to get on board!
ﬁ Boards Describe yvour project and make it easier
for other people to understand it.
Repos
= Add Proiect Description
f Fipelines Pipelines
& Builds
A Test Plans
& Releases
F Artifacts 0% Library

The next screen will show all the release pipelines if we have any. But we haven't created any so far. So,
let's create a new one and click on New Pipeline.

Page | 62


https://dev.azure.com/TechHubOrg/DevOpsDemo

SINL
S

- Azure DevOps: Complete CI/CD Pipeline C # Comer

8.1 Create Dev Stage

<« & @ https:/fdev.azure.com/TechHubOrg/DevCpsDemoy release w @' 1*,‘_
G Azure DevOps TechHubCrg DevCpzDemo Fipelines Releases  Search
DevOpsDemo +
ﬂ Cwerview
a Eoards
Repos 5
q Pipelines L\
gy Builds . —

r.’. "
ﬁ? Releases

0\ .

— e

% Library A -
Task groups No release pipelines found
" Deployment groups Autom ate wour release process in a few easy steps with a new pipeline
= Mew pipeline
28%  Project settings <,

The next screen will ask to configure the Release Pipeline, such as what service we will use, which
Artifact we will use for deployment, what template we will use for deployment etc. So, select a template
as Azure App Service Deployment and click on Apply. As we have already created 3 app services above
for deployment for different environments like DEV, QA and PRDO, we will choose TestDEV-100 for this
DEV stage.
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By default the name of the Release Pipeline is ‘New Release Pipeline’. We will change it later.

DevOpsDemo ek * New release pipeline
Bl overview Pipe!iné Tasks Variables Retention Options History
Boards
Rebo0s Artifacts | + Ad Stages | + Add
%y Pipelines
gy Builds z, Stage 1
A

. Select a template
& Releases

Library

Task groups
£ Deployment groups

Test Plans

;

Select a template

Search

Or start with an & Empty job

Featured

@I Azure App Service deployment

@ Deploy a Java app to Azure App Service

7 Deploy a Java application to an Azure Web App.

Deploy a Node.js app to Azure App Service

Deploy a Node.js application to an Azure Web App

@ Deploy a PHP app to Azure App Service and
Azure Database for MySQL

Dep A

databas

re Web App and

=8 Deploy a Python app to Azure App Service

Apply

After selecting the template as Azure App Service Deployment, it will ask to provide the name for this
stage. This is our first stage, so provide the Stage Name as ‘DEV' and click on the close (X) button in the
right top corner (Only for closing this dialog, don’t close the page itself.).

f:J Azure DevOps TechHubOrg DevOpsDemo Pipelines Search
[ pevopsbemo + Al pipelines > ¥ New release pipeline
ﬂ Overview Pipeline (D Tasksv  Variables  Retention  Options  History
% Boards
Stage il Delete
Répos Artifacts | + Add Stages | + Add DEV
s B Properties A

v Pipelines Name and owners of the stage
& Builds % DEV Stage name

2 1job, 1 task DEV
5? Releases ou

[ Stage owner
Y Library @Mukesh Kumar

Schedule not

= Task groups OJ et

+  Deployment groups

2 Move

Once we close the stage dialog then we will get the screen something like below. Here, we have two
sections for now. The first one is the Artifact section. Here we will add the Artifact which is created in
Azure DevOps Build Pipeline. Another section is the Stage section. We could have multiple stages like
DEV, QA, PRDO etc or many more as per the requirement.
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0 Azure DevOps TechHubOrg / DevOpsDemo / Pipelines

B DevopsDemo +  Allpipelines > ¥ New release pipeline

ﬂ Overview Pipeline (D Tasks v Variables  Retention  Options  History

% Boards

Repos Artifacts | + Add Stages | + Add v

f Pipelines

& Builds Adihar 2 N |

& Releases Aila R @ 1job, 1task T
[

M Library

Task groups © E;‘it‘ledule L

" Deployment groups

Click on Add an Artifact. It will open a popup a dialog window in the right side as follows. Here we will
configure the Artifact. So, first select the Source Type as Build, because we will take the Artifact for
deployment from the Build Pipeline. Next select the name of the project as DevOpsDemo. Next we
have to select the Source (Build Pipeline). As we have Build Pipeline as ‘DevOpsDemo-CI’, select it. For
the rest of the options keep the default and click on Add.
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W' Pipelines

&y Builds

& Releases

I% Library

= Task groups

¥ Deployment groups

Test Plans

g Arifacts
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T New release pipeline

Pipeline @ Tasks Variables  Retention
Artifacts | Stages |

3

2]

Add an artifact

Options  History

%  DEV

pel

L] W
ARXYANS
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Add an artifact

Source type

0O

GitHub TRYC

+ Build

4 more artifact types
Project* (@
DevOpsDemo v

Source (build pipeline) * (@

DevOpsDemo-Cl N

Default version* @
Specify at the time of release creation W
Source alias* ()

_DevOpsDemo-Cl

@ The artifacts published by each version will be available for deployment in release
pipelines, Select the version when you create a release, For automatically triggered
releases, the latest version will be chosen,

Add

Once we click on Add, it will add the ‘_DevOpsDemo-CI’ artifact. Now, we have available the Artifact
which can be deployed to any environment. So, enable the Continuous Deployment. Click on the
Continuous Deployment Trigger as we can see in the below image. It will open the Continuous
Deployment Trigger dialog window in the right. Enable the Continuous Deployment Trigger which
will create a new release every time a new build is available. Keep all other options as default.

G Azure DevOps

n DevOpsDemo

B Oveniew
B soards
Repos
f Pipelines

Builds

&

@

Releases

O% Library

Task groups

¥ Deployment groups

A Test Plans
B atifacts

+

TechHubOrg DevOpsDemo Pipelines
e

All pipelines >

Pipeline O Tasksv  Variables  Retention

+ New release pipeline

Options  History

Artifacts | + Add Stages | + Add v

Continuous deployment trigger

®

_DevOpsDema-Cl

Schedule
o not set

%  DEV
£ | (O 1job, 1task

Search P

1]
]

Continuous deployment trigger
Build: _DevOpsDemao-Cl

0 Enabled

Creates a release every time a new build is available,
Build branch filters (0

No filters added,
+ Add | v

Pull request trigger
Build: _DevOpsDemo-Cl

‘O: ) Disabled

@' Enabling this will create a release every time a selected artifact is available as part of
a pull request workflow
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Close the Continuous Deployment Trigger dialog window. So we have finished the setup of the
Continuous Deployment Trigger, if a new build is there then it will deploy to its respective environment.

Now let's move to the Stages section and click to “1 Job, 1 Task’ in DEV stage for configuring the DEV
environment so that if a new build is there it auto deploys on the DEV environment.

Each stage in the Release pipeline has its own configuration. We have to move to the Tasks tab, here
we can provide or modify information like stage name, Azure Subscription etc. The most important
configuration is App Service name. We will define the TestDEV-100 web app in App Service Name so
that after building the application, it can deploy on DEV server first.

TechHubOrg DevOpsDemo Pipelines Search £ = C 0
All pipelines > % New release pipeline B save
Pipeline  Tasks v Variables  Retention  Options  History
DEV
Deployment process Stage name
DEV
Run on agent
= Runon 3§em . Parameters @ | = Unlink all
g 3 Azure subscription * | Manage &2
F/" Deploy Azure App Service
e Ll E Visual Studio Professional with MSDN 1 4 O
& o subszription Visual Studio Professional with MSDN'
App type
Web App on Windows ¥
App service name *
TestDEV-100 v

We don’t have to do it in the Variables tab section, let it be the default value and move to the Retention
tab. Here we can do the setting for the DEV environment like how many days we would like to retain
the release information and how much release information we want to keep.

TechHubOrg DevOpsDemo Pipelines

All pipelines > % New release pipeline

Pipeline  Tasks~  Variables Retention  Options  History
DEV
Keep for 20 days, 3 good rekasasand keep artifacts.

1[]

Search

5] save

Settings for DEV

Days to retain a release* (@
30

Minimum releases to keep* (D

3

Retain associated artifacs @

£8% View or manage retention policy defaults,
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Now let's move to the Options tab, here we can provide the information about this Release, such as the
description of the Release and what will be format of the Release Name. By default, it will create a
default format for the release name but it can be modified.

TechHubCrg DevOpsDemo Pipelines Search pe

All pipelines > "% New release pipeline Save

Pipeline  Tasks ~  Variables  Retention  Options  History

General -
Description (0

Integrations

Release name format (i)

Release-firevir)

The next tab is the History tab. Here for now, we will not find anything. It will be empty because we
haven't run any release cycle yet.

After configuring all tabs as per the requirements, it's time to save the information. So, click on Save.

TechHubOrg / DevOpsDemo / Pipelines Search P2o=E 0 @

All pipelines » % New release pipeline Save

Pipeline  Tasks~  Variables  Retertion  Options  History

Changed By Change Type Changed Date Comment

After creating and saving the release pipeline, we can see our configured Azure DevOps Release pipeline
as follows.

We can see the Release pipeline anytime from Pipeline>Releases. Here we can see all the available
Release pipelines. If we would like to Edit and then we can edit also.

i

a @

G Azure DevOps TechHubOrg DevOpsDemo Pipelines Releases Search pel

DevOpsDemo + rseardisy e o
n & Search all pipelines New release plpehne £ Edit & Create a release

B overview =0 + New v Releases Deployments Analytics* B Allreleases v Y

Q Boards New release Plpellne
No deployments found

Repos £y
I~ [ ok
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Click on the Edit button (as shown in above image) for editing the Release Pipeline. Once we click
to edit the release pipeline, it will open the same page from where we can define the artifact and other
stage information.

So, first modify the name of the Release Pipeline. Click on the ‘New release pipeline’ text just after All
pipelines and rename it with ‘Test100-Release’. So, we have changed the name of the Azure DevOps
Release Pipeline name.

Azure DevOps TechHubCrg DevOpsDemo Fipelines

DevOpsDemo + Al pipelines > % Ry GEEERE

Pipeline  Tasks ~  Variab| [t

8 0

Options  History

ﬂ Cwverview
ﬁ; Boards
Repos Artifacts | + Add Stages | + Add ~
‘, Pipelines
&%
[ +
Ey Builds A % DEV a
_DewOpsDemo-Cl 1job, 1 task
& Releases = joby, 1tas
% Library
C) Schedule
= Tazk groups nat set

" Deployment groups

8.2 Create QA Stage

We have already set up the DEV environment. If a new build is available it will deploy to the Dev
(TestDEV-100 Web App) environment. But let's add one more stage for QA (TestQA-100).

For adding a new stage, we can directly click to the (+ Add) icon just after Stages or mouse hover just
below to the DEV stage, here we will get the icon (+ Add). Just click on it.
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& Releases
0% Library

C) Schedule
= Task groups not set
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: Pipeline  Tasks
Overview P -

Boards
Repos

Pipelines

Builds E:J

_DevOpsDemo-Cl

Deployment groups
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Artifacts | + Add
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DevOpsDemo + All pipelines » % Test100-Release

Cptions  History

Stages | + Add ™

DEY
|0 a
£ 1 1job, 1task

+add [

So, it has added one more stage in Azure DevOps Release Pipeline. Now, it is asking us to select the
template. We have to follow the same process which we have already followed for DEV (TestDEV-100)
environment setup. So, select the template as ‘Azure App Service Deployment’ and click to Apply

button.
DevOpsDemo + S '+ Test100-Release
B Overview Pipeline  Tasks v Variables  Retention  Options
Boards
Repos
¥ Pipelines
& Builds 7 7
% DEV o #% | Stagel
bl =
Q

§¥ Releases

L Library

Select a terplate

O start with an & Empty job

Featured

. Azure App Service deployment
: ! Apply

Deploy a Java application to an Azure Web App.

Deploy a Node,js app to Azure App Service
Deploy

lode.js application to an Azure Web App,

Close the ‘Select Template’ dialog window and we will see that one more stage (Stage 1 - in above
image) has been added just after DEV stage. Now, click on Stage 1 and change the stage name to QA
as shown in the following image.
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TechHubCrg DevOpsDemo Pipelines Search pel = ] @
All pipelines > % Test100-Release = View releases
Pipeline (D Tasks~  Varizbles  Retention  Options  History
s
Stage il Delete % Move ~ -
- Add an

B Properties A~

Mame and owners of the stage

| Stage name

% DEV %  0A
% | 1job, 1task A £ (@ 1job, 1task A | a4
L | Stage owner

@ Mukesh Kurnar X

Now close the Stage name dialog using the close (X) icon in the right top corner. It's time to configure
the QA (TestQA-100) environment. So, click on the ‘1 Job, 1 Task’ in QA stage.

All pipelines > % Test100- Release

Fipeline (O Tasks ~ Wariables  Retention  Options  History

Artifacts | + Add Stages | + Add ~
& ; |
+
ksl % DEV a # QA Q
_DevOpsDemo-Cl £ | 1jab, 1task £ | (D 1job, 1task
Schedule
© not set

Here, we have to configure the QA stage. The first tab is Tasks tab. Here we will do the configuration as
we have already done for DEV stage. So, provide the Azure Subscription and most important the App
Service Name as ‘TestQA-100'.

For the rest of the tabs like Variables, Retention, Options and History, we are not going to do
anything. We will keep the default setting for these tabs. But we can modify it as per our requirements.
Now click to Save.
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All pipelines » % Test100-Release Save = View releases

Pipeline  Tasks ~  Wariables Retention  Options  History

QA
Deployment process Stage name
QA
Rur on agent
= Fun o oo + Parameaters @ | @ Unlink al
_ Azure subscription * | Manage &
(o) Deploy Azure App Service
fizure fpp Senke Bepiy Visual Studio Professional with MSDN | ~ ]
6] Scopad to iption Wisual Studio P i with MEDN'
App type
Web App on Windows T

App service name ¥

TestQA-100 ~ O

This time, we have two stages, DEV and QA. What we have configured so far will deploy automatically
on the DEV stage if a new build becomes available. But what about QA? How we will deploy on QA?

Actually for build deployment, it will deploy automatically to all stages one by one once the build is
available. But here we would like some confirmation before deploying on the QA stage.

So, configure the ‘Pre-Deployment Conditions’. Click on the ‘Pre-Deployment Conditions’ from the
QA stage as shown in the below image.

TechHubOrg DevOp:zDemo Pipelines Search

All pipelines > % Test100-Release + Release

Pipeline  Tasks ~  Variables  Retention  Options  History

Artifacts | + Add Stages | + Add ~
Pre-deplovment conditions
£
+
& & DEv a % | QA a
_DevOpshema-Cl & | 1job, 1task & | 1job, 1task
+ O
Schedule
® not et

Enable the Pre-Deployment Approvals and provide the name of the approver in the Approvers
section. For this demonstration, we are providing the current user name, ‘Mukesh Kumar’. So, now

after DEV deployment, the Artifact will not auto deploy to QA. It will first wait for approval by Mukesh
Kumar.
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TechHubOrg DevOpsDemo Pipelines Search 0 = ] @
All pipelines > % Test100-Release Save = view releases
Pipeline  Tasks ~ Variables  Retention  Options  History
B4 INggers v B
Define the trigger that will start deployment to this stage
o
+ Add R Pre-deployment approvals ~ 0 Enabled
Select the users who can approve or reject deployments to this stage
Approvers @
./ _.\.
% DEV a ‘ % | QA o @ Mukesh Kumar X bearch users and groups for approvers
£ | 1job, 1task | 2 | 1job, 1task
hS /s

. Timeout {1
ﬁ 30 Days T

Approval polices
[C) The user requesting a release or deployrent should not approve it

[) Skip approval if the same approver approved the previous stage (D

# Gates (® ) Disabled
Define gates to evaluate befare the deployment, Learn more

o™ Deployment gueue settings ™
Define behavior when multiple releases are queued for deployment

We have finished with the QA environment setup. Click to SAVE for saving the Azure DevOps
Release Pipeline with new stage as QA.

So, what we have achieved so far: We have configured the Azure DevOps Build Pipeline as well
as Release pipeline. In Release pipeline, we have created two stages for two different
environments like DEV and QA. So, if a new build (Artifact) is available then it first will
deploy to DEV (TestDEV-100) environment and will ask for approval before deploying
it to QA (TestQA-100).

Now, it's time to see the real time deployment and how the build deploys on different stages. So, open
the Visual Studio 2017 or higher version. And open the project ' DevOpsDemo’, which we have created
in the previous section.

Open the Index.cshtml file in main project and replace the text for title from ‘Home Page’ to ‘Home
Page Release 3.0". And similarly change the text ‘Post List’ with ‘Post List Release 3.0". Here we will
only change the version number and see the output after auto deployment.
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E"ﬂ DevOpsDemao - Microsoft Yisual Studia
File  Edit  “iew  Project  Build  Debug  Tearn  Tools  Architecture  Test  fSnalyze  Window  Help
i = | -2 W w| - = | Debug = AnyCPU = DevOpsDemo - P lSExp

:E.' PostTestContraller.cs Tle A G Rl H e Controllercs Startup.cs PostRepositan

i 1 @model IList<DevOpsDemo.Models.PostViewModel»

= 2

3@

- 4 ViewData["Title"™] = "Home Page Release 3.8";

y

3 o

% 7 J<div class="row">

o 8 <h2>Post List: Release 3.8</h2:

< 9

§ 1@ = <table class="table">

o 11 = <thead>»

2 12 <trs

g 13 <th>Post Id</th>

4 14 <th>Title</th>

o 15 <th>Description</th>

= 16 <th>Author</th>»

= 17 </tr>

= 18 </thead>
19 = <tbhody>
28 @foreach (var item in Model)
21 {
22 = <tr:
23 <td>@gHtml.DisplayFor(modelItem => item.PostId)</td>
24 <td>@Html.DisplayFor{modelItem => item.Title)</td>
25 <td>@gHtml.DisplayFor(modelItem =»> item.Description)</td:
26 <td»@Html.DisplayFor{modelItem => item.Author)</td>
27 <ftr>
28 I
29 </tbody>

It's time to check the code in the GitHub repository. So, go to Team Explorer > Changes > provide the
comment as ‘Home Page Release 3.0’ and click to ‘commit all and sync'.
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Team Explorer - Changes vy &= X g
eom¥|e 3
Changes| DevOpsDemo > I 2 :.{:)
Branch: master S:

Committing changes...

Committing changes to DevOpsDemao

-
3

Home Page Release 3.0

Azi0jdxg wea]  4340)dx3 i

v Actions -

4 Changes (1) . - %
“ Chlsers\Bayush\Desktoph\devops\DevOpsDemo\DevOpsDemolViews\Home é‘,
Index.cshtml 2

oyt

When we openthe Build Pipeline, inthe history tab, we can see thata new Continuous Integration
build is started with the same comment which we have provided at the time of checking the code as
‘Home Page Release 3.0'.

TechHubOrg / DevOpsDemo Pipelines Builds Search /O = h @
O Search all pipelines
DevOpsDemo-Cl Z Edit
= O M + New Vv
- History Deleted Analytics* Y
@ DevOpsDemo-Cl Cammit Build #
2 master

Home Page Release 3.0
Cl build for mukeshkumartech

20190228.2

Cl build for mukeshkumartech

Set up Cl with Azure Pipelines

A @ 201902161
Manual build for Mukesh Kumar

@ Merge branch 'master’ of https://github.com/mukeshkuma... @ 201902171

Click on the newly-begun build and we will see that all the Jobs are executing one by one as follows.
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@ Restore -

® Build
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Version
Author

in/dotnet build
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or publish a dotnet application, or
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Sfadfbe for
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.NET Core

3
W
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<1s
gs

m1s

20s

run a custom dotnet command. For package commands, supports NuGet.org and

Demo. Test.csproj --configuration Release

Once all jobs execute successfully, then we can see the ‘succeeded’ message in green for each Job.

Logs Summary Tests

Agent job 1 Job

Pool: Hosted Ubuntu 1604 - Agent: Hosted Agent

:
[

o
W

Prepare job : s

:
[J

o
Y

:
[

Restore : suc

o
W

:

Test + suc

Publish + succe

o
Y

:

o
Y

:

Finalize Job -

Initialize Agent + su

Initialize job : suc

Checkout « succeeded

Build : succeeded

Publish Artifact - su

Post-job: Checkout  succe

Started: 2/28/2019, 10:21:55 PM

st 2m 28s

10s

1m 6s

33s

285

25

3s

<1s

Let's now move to Azure DevOps Release Pipeline and open Test100-Release. Here we can see that
one release is initiated as ‘Release-1" and DEV is processing this.
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TechHubOrg DevOpsDemo Pipelines Releases Search po = th @
— Search all lines
A2 Search all pipeline Test100-Release Z Edit &% Create arelease
% == + New v Releases Deployments Analytics® B All releases v Y
Test100-Release Byns Created Stages
@ DEV
Release-1

24201902282 19 maste 20ieR2-e 802 O oA

Now, click on the Release-1 for detailed information. As per the following image, we can see that an

artifact (build) is available and this is performing the Continuous Deployment on DEV (TestDEV-100)
environment. It is in progress.

TechHubOrg DevOpsDemo Pipelines Search 2

1 Test100-Release > Release-1 v

Pipeline  Variables  History - Deploy {) Refresh > Release (old view) " Edit release

Release Stages

Continuous deployment DEV a QA

for @ Mukesh Kumar ® In progress O Not deployed

2/28/2019, 10:24 PM

Artifacts

+
L':.E.J
_DevOpsDemo-Cl @
20190228.2

¥ master

After a few minutes, we will see that Continuous Deployment has begun on DEV. But for QA, it is

pending for approval. Once a current user (Mukesh Kumar), as we have defined earlier, approves it,
then Continuous Deployment will start on QA.
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T Test100-Release > Release-1 v

Pipeline  Wariahles  History + Deploy ~ R Approve multiple {0 Refresh ¢ Release (old view)  # Editrelease
Release Stages

Continuous deployment DEY for
for @ Mukesh Kumar @ Succeeded © Pending approwval

27282019, 10:24 PhA

on 2/28/2018, 10:25 PM on @ Mukesh Kumar
fors minutes

Artifacts

+

H:IJ

+ Approve

_DevOpsDermo-Cl @
20190228.2

£ rmaster

So, let's first check what has been deployed on the DEV environment. So, open the TestDEV-100 App
service.Herewe canfindthe URLforaccessingthe TestDEV-100app serviceanditis https://testdev-
100.azurewebsites.net. Open this in browser, and here we go.

Great, as we can see with the below image, the Release 3.0 on DEV (TestDEV-100) environment has
been successfully deployed. We can see both the title and post list text are showing Release 3.0.

| Horme Page Release 3.0 - DewOp: X +

& @ https//testdey-100.azurewebsites.net

) Use this space to surnmarize your privacy and cookie use policy.

Post List: Release 3.0

Post Id Title Description

101 DevOps Dema Title 1 DevOps Demo Description 1
102 DevOps Demo Title 2 DevOps Demo Description 2
103 DevOps Demo Title 3 DevOps Demo Description 3
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Now, let's move on to the QA environment and open TestQA-100 app service using the URL
https://testqa-100.azurewebsites.net. And we will see that nothing has deployed yet on QA
environment. And it's showing the default page for Azure App Service.

&« X (@ https//testqa-100.azurewehsites.net % @ ﬂ{

A Microsoft Azure

Your App Service app is up and running

Go to your app's Quick Start guide in the Azure portal to get started or read our deployment documentation.

p Services is working for you. Do you have any feedback or suggestions about your

1000 character s kit

Submit

We will also be informed via email that approval is pending for QA deployment.

[Pre-deployment approval pending] Test100-Release > Release-1: QA

Deployment to QA is waiting for your approval

B DevOpsDema-Cl f 201902282 Frmaster

Requested for Mukesh Kumar

Yiew approval

Summary

Release description  Triggered by DewOpsDemo-Cl 20190228.2,
Deployment trigger autormated: after successful deployment to DEY
Requested for fMukesh Kumar

Attempt 1
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Now, the current user (Mukesh Kumar) needs to approve the pending approval for QA environment.
When we click on the Approve button from the QA stage, it will open the dialog where we can put some
comment before approving it. So, put the comment as ‘Deploy Home Page 3.0 to QA" and click the

Approve button.

+ Test100-Release » Release-1 -~

Pipeline  Wariables  History

QA

Pre-deployment conditions » @ Pending approval

o View logs

Approvers

DEY e QA
@ Succeeded © Pendin

on 2725/ 2018, 10:25 P <n @ Mu
for 19 miny

© Approval pending for 19 minutes

Waiting for all approvers to approve in sequence .

Mukesh Kurnar
@ Pending for 19 minutes

~ Approve

Comment

Deploy Home Fage 3.0 to QA

[CJ Defer deplayrent for later

+ Deploy ~ (3 Cancel 2, Approve multiple  7) Refresh  o* Release (old view) # Fdit release

@ Help

© Timeout in 30d

P Reassign

Continous Deployment has initiated and will start deploying the Artifact (Build) on the QA (TestQA-

100) environment.

" Test100-Release > Release-1 ~

N

Pipeline  Variables History -+ Deploy ~ ) Cancel ) Refresh
Release Stages
Continuous deploym... DEV

for @ Mukesh Kumar © Succeeded

2 2019, 10124 PM

on 2/28/2019, 10:25 PM

Artifacts

_DevOpsDemo-Cl @
20190228.2

B master

7 Release (old view)

# Edit release

() QA

~—" @ In progre...

Deploy &zure
App Service
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After a few minutes, the deployment will be finished on QA and we can see the succeeded message on
the QA stage.

4 Test100-Release > Release-1 -~

Pipeline  Variables  History + Deploy ~ {) Refresh % Release (old view) # Edit release

Release Stages

.

for @ Mukesh Kumar @ Succeeded " @ Succeeded
242802019, 10:24 PM

Continuous deploym.. DEV é’\l QA

on 2352019, 10:25 P on 213572018, 1042 Pid

Artifacts

iy

_DevOpsDemo-Cl @
20190228.,2

P master

Now, once more let's open the QA (TestQA-100 App Service) URL as
https://testga- 100.azurewebsites.net. And here we go, we have successfully deployed the QA of
release 3.0.

Hotne Page Release 3.0- DewOp: X +

& C & https//testga-100.azurewebsites net

0 Use this space to summarize your privacy and cookie use policy.

Post List: Release 3.0

Post Id Title Description Author

101 DevOps Demo Title 1 DevOps Demno Description 1 Mukesh Kumar
102 DevOps Dema Title 2 DevOps Demo Description 2 Banky Charmber
103 DevOps Dema Title 3 DevOps Demo Description 3 Rahul Rathar
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So far, so good. We have seen how to commit the code into the GitHub repository, build the code in
Build pipeline, execute the unit test cases in Build pipeline, and deploy on the DEV and QA environment.

Commit Build Test Stage Deploy Dev/QA...

o O O O O

8.3 Create Prod Stage

Now, it's time to add one more stage as PROD. So, open the Pipeline > Release > Test100-Release.
From here just click on Edit button for editing the Azure DevOps Release Pipeline.

O Azute DevOps TechHubOrg DevOpsDemo Pipelines Releazes Search o = ] 0
pevOpbeme + 2 search sl ppelines Test100-Release & Edit ol Create a release
i overview = o m + New v Releases Deployments  Analytics” B Allreleases v 7
w;- Boards U E=sE Releases Created stages
o an
Fepos Eflzet;s:(;;zaz B0 raste 2015-02-28 22:24 CIENICT
Q Pipelines
1 Builds
| & Releases

Follow the same steps which we have already followed while adding the QA stage. So, just mouse hover
as below over QA stage and click on (+ Add)icon for adding the new stage.

G Azure DevOps TechHubOrg DevOpsDemo Pipelines Search
DevOpsDemo + All pipe“ﬂes > % Test100-Release + Release ~
ﬂ Overview Pipeline  Tasks ~  Variables  Retention  Options  History
g;. Boards
Repos Artifacts | + Add Stages | 4 Add
q Pipelines
%
i 3
& Builds E £  Dev o & aa a
_DevOpsDemo-ClI & | 1job, 1task 81 1job, Ttask
& Releases
% Library + Add Ty
= Tack I'c) ScrgestJIe
= Task groups not sef

" Deployment groups

As always, it will ask you to select the template. So, select the template as ‘Azure App Service

Deployment’ and click on Apply. After applying the template just close this dialog window.
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1

DevOpsDemo b pipelin ' Test100-Release

g Pipeline  Tasks v  Variables Retention  Options  History Or start with an & Empty job
Il Overview
Boards Featured
Repos % Azure App Service deployment
> 5 Apply
" Pipelines
4 5 bd A 7 Deploy a Java application to an Azure Web Spp.
(& Builds 3 QA a % | Staget a ' Deploy a Java application to an Azure Web Spp.
" 3 R | Selectatemplate
& Releases . :
Deploy a Node,js app to Azure App Service
o L\br'ary Deploy a Node,js application to an Azure Web App
= Task groups ‘K\ Deploy a PHP app to Azure App Service and
=7 Azure Database for MySQL
%' Nenlnument nranne e e

Now, we can see that just after the QA stage, one more stage has been added as ‘Stage 1'. Just click on it
and it will open the stage name dialog popup. From here we can change the name of the stage. So, just
add the name as‘PROD’. And close the Stage dialog popup using the close icon (X) at the right top corner.

Stage il Delete <& Move ™~
PROD

B Properties A
Mame and owners of the stage

stage name

PROD)

stage owner

@ Mukesh Kumar X

Here with the following image, we can clearly see that we now have 3 different environments for DEV,
QA and PROD respectively. But configuration is pending for the PROD (TestPROD-100) environment.
So, let’'s complete it first. Click on the (1 Job, 1 Task).
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O Azure DevOps TechHubOrg DevOpsDemo Pipelines
[ pevopspemo 4+ Allpipelines > % Test100-Release
ﬂ et Pipeline (D Tasksv  Variables  Retention  Options  History

% Boards

Repos Artifacts | + Add Stages | + Add v
v Pipelines
%
& i 3
& Builds i4) & DEv
_DevOpsDemo-Cl 1iob, 1 task
& Releases R ] ligs)s
0% Library
Schedule
= Task groups ® uot‘zet

¥ Deployment groups

$
0 g%agnt e
AR

C#Corner

i

Search pel

n @

= View releases -

% QA a %  PROD
8, 1job, 1task & @ 1job, 1task

Go to the Tasks tab, Provide the Azure Subscription and app type as we have done previously. But be
careful while selecting the App Service Name. This time, we will choose the TestPRDO-100 as an App

Service name.

0 Azure DevOps TechHubOrg DevOpsDemo Pipelines

B pevopsbemo +  Allpipelines > % Test100-Release

ﬂ Overview Pipeline  Tasks v Variables  Retention  Options  History
PROD

E Boards Deployment piocess

Repos Run on agent

= Run on agent

Pipelines - 3
v ) Deploy Azure App Service

Azure App Service Deploy

& Builds

& Releases

O%  Library

= Task groups

*¥"  Deployment groups

A Test Plans

Search £

1]
[}
e

Save = View releases ---

Stage name

PROD

Parameters @ | < Unlink all

Azure subscription * | Manage &

Visual Studio Professional with MSDN ( ¥ O
@ Scoped to subscription Visual Studio Professional with MSDN!

App type
Web App on Windows %
App service name *

TestPROD-100 v O

We don't have to do anything for variable, retention, options and history. Keep all tabs with default

values and click on SAVE.

So, we have all 3 environments ready as follows. We are configuring any approval for PROD deployment.

After QA deployment, PROD will start deploying.
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All pipelines > % Test100-Release + Release v = View releases

Pipeline  Tasks ~  Variables  Retention  Options  History

Artifacts | + Add Stages | + Add
&
3
ks % | DEV Q £ QA a % PROD a
_DewOpsDema-Cl 2 | 1job, 1task 8 | 1job, 1task 2 | 1job, 1task
Ic] Schedule

not set

Let's move to Visual Studio 2017 or higher version and make again changes in Index.cshtml file.
This time we will only change the version number from ‘3.0" to ‘4.0". The rest of the code will be the
same.

? PostTestController.cs site.css NG E N R HomeController.cs Startup.cs PostRepository.cs
i 1 @model IlList<DevOpsDemo.Models.PostViewModel>
- 2
3@
- 4 ViewData["Title"] = "Home Page Release 4.8";
3 o)
& 7 S<div class="row">
i 8 <h2>Post List: Release 4.0</h2>
< o
% 10 = <table class="table">
- 11 c <thead>
o 12 3 <tr>
g 13 <th>Post Id</th>
s 14 <th>Title</th>
e 15 <th>Description</th>
x 16 <th>Author</th>
= 17 </tr>
= 18 | </thead>
19 = <tbody>
206 @foreach (var item in Model)
21 {
22 = <tr>
23 <td>@Html.DisplayFor(modelItem => item.PostId)</td>
24 <td>@Html.DisplayFor(modelItem => item.Title)</td>
25 <td>@Html.DisplayFor(modelItem => item.Description)</td>
26 <td>@Html.DisplayFor(modelItem => item.Author)</td>
27 </tr>
28 | }
29 </tbody>
3

</tab1e>|

)
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After making the changes in Index.cshtm as above, check in the code. First provide a valuable comment
so that it can be tracked and Commit All and Sync.

14 |:|

Tearn Explorer - Changes * Rk X =
@ @¥le
Changes| DevOpsDerno - |ﬁ| .—.
Eranch: master ;:

Haorme Page Release 4.0 _E"

FERD

Commit Sl + Actions =

4 Changes (1) + -

4 ChlUserssdayush\Desktophdevops\DevOpsDemotDevOpsDemotiews\Home
Index cshtml

=g wiea)

FERD

] H

I

After successfully checking in the code, move to build pipeline (TechHubOrg > DevOpsDemo >
Pipeline > Builds). Here we can see that a new build has initiated as ‘Home Page Release 4.0'.

TechHubOrg DevOpsDemo Pipelines Builds Search p2 = [
X Search all pipelines
DevOpsDemo-Cl & Edit
= O (i + New Vv

—_ History Deleted Analytics*

@ DevOpsDemo-Cl Build #

B master
Home Page Release 4.0

CI build for mukeshkumartech ® 201902263

Hom.e Page Release 3.0 g @ 20190228.2
Cl build for mukeshkurnartech

Merge branch 'master’ of https:ffgithub.com fmukeshkumartech/Dew..,

I build for mukeshkumartech © z0100217.1

Set up Cl with Azure Pipelines

201902161
Manual build for Mukesh Kumar ©

0555

Open the new build ‘'Home Page Release 4.0’ as follows. Here it will perform all jobs before completing
the Build.

Page | 86



SN
LE LI

- Azure DevOps: Complete CI/CD Pipeline C # Corner

@ #20190228,3: Home Page Release 4.0 cancel build

Triggered just now for mukeshkurnartech € mukeshkumartech/DevOpsDemo B master ¢ Ocbelad

Lags Summary Tests

Agent job 1Job Started: 2/28/2019, 11:03:58 PM
Pool: Hosted Ubuntu 1604 - Agent: Hosted Agent 1m 37s
Initialize Agent - <1s
Initialize job - 15
Checkout - as
Restore - 1m &3

@  Build 205

e, or publish dotnet application, or run a custom detnet command. For pa 4 and supports NuGet.org and

uthenticated s 11 gement and )
versieon

Author

Help

Wait for completing the build and within a few minutes we will see that it has completed as follows.

#20190228.3: Home Page Release 4.0 & Release  NANENTETEING

Triggered today at 11:09 prn for mukeshkumartech €% mukeshkurartech/DevOpsDerno B master ¢ Ocbelad O Retained by release

Logs  Summary Tests

Agent job 1Job Started: 2/28/2019, 11:09:55 PM
Pool: Hosted Ubuntu 1604 - Agent: Hosted Agent © 2m 24s
Initialize Agent - <1s
Prepare job - <1s
Initialize job - 15
Checkout - s
Restore - 1m 63
Build aas
Test - 273
Publish - 2s
Publish Artifact - as
Post-job: Checkout - <1s
Finalize Job - <1s
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Let's move to Release Pipeline for this (TechHubOrg > DevOpsDemo > Pipeline > Releases >
Test100- Release). Here we will find a new release has initiated as Release 2 and Continuous
Deploymenthas started on DEV.

£ Search all pipelines

Test100-Release # Edit  ® Create a release
= = m + New v Releases Deployments Analytics* B Allreleases v ¥
Test100-Release g :
® . (i) Pending approval on QA stage. X
1A
Releases Created Stages
Release-2
T 2019-02-28 23:12 O as O PROD
Release-1
1201902282 P mastc 2019:02:29/22:24 ® bty (@

Open the Release-2 and we will find that Continuous Deployment is in progress on the DEV
environment. Wait for it to complete.

+ Testl00-Release » Release-2 ~ @ Help
Pipeline  Variables  History + Deploy ~ ) Refresh > Release (old view) # Edit release  --- 7
Release Stages
Continuous deploym.., DEY o Qi PROD
for @ Mukesh Kumar ® In progre.., O Mot deployed O Mot deployed

2/28/2019, 11112 PM

Artifacts

iy

_DevOpsDemo-Cl @
201902283

¥ master

After a few minutes, itwill complete the deployment on DEV and move to QA. But as we have configured
that, approval is required before deployment on QA. It will ask for Approval.
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mom

4 Test100-Release » Release-2 ~ @ Help
Pipeline  Variables  History + Deploy ~ 8, Approve multiple 7 Refresh o> Release (old view) . Edit release  --- 7
Release Stages

Continuous deploym... DEY | ol} FROD

for @ Mukesh Kumar © Succeeded © Fending_approval O Mot deployed

242872019, 11112 PM

on 2725/2018, 1113 P On @ Mukssh Kumar
for @ minutes

Artifacts

i

_DevOpsDemo-Cl @
201902283

B master

+ Approve

4]
||||

Before approving for QA, check what changes has deployed on DEV (TestDEV-100 App Service). So,
open the URL for DEV server as https://testdev-100.azurewebsites.net and here we go. Good,
we have deployed Release 4.0 to the DEV server successfully.

| Home Page Release 40-DevOp:- X = =+ B
i (G & https://testdev-100.azurewebsites.net W @ '.‘"."
5 ] Use this space to surmmarize your privacy and cookie use policy | Accept
Post List: Release 4.0
Post Id Title Description Author
101 DevOps Demo Title 1 DevOps Demo Description 1 Mukesh Kurnar
102 DevOps Demao Title 2 DevOps Demo Description 2 Banky Chamber
103 DevOps Demo Title 3 DevOps Demo Description 3 Rahul Rathor

Now, it's time to approve the pending approval for QA. So, click on Approve. It will ask for comment.
Provide a comment like ‘Deploy 4.0 to QA’ and click the Approve button.
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" Test100-Release » Release-2 ~ @ Help
Pipeline  Variables  History + Deploy ~ (& Cancel [, Approve multiple 7)) Refresh > Release (old view) ¢ Edit release -+ 7
>
QA

Pre-deployment conditions = @ Pending approval

Approvers o View logs

DEY e Qs
@ Succeeded © Fending © Approval pending for 12 minutes © Timeout in 30d

Waiting for all approvers to approve in sequence .
on ZEE AN, 1113 PM On @ Muk=
for 12 minute:
Mukesh Kumar f
@ FPending for 12 minutes B, Reaszign

Comment

Deploy 4.C|t0 QA

[ Defer deployment for |ater

As we have approved it, it will start the deployment on the QA server, as we can see with following
image. Continuous Deployment on QA is in progress.

" Test100-Release » Release-2 ~ @
Pipeline  Variables  History + Deploy ~ (3 Cancel 7 Refresh > Release (old view) # Edit release
Release Stages
Continuous deploym... DEY o QA PROD
— &) —
for @ Mukesh Kumar @ Succeeded N’ ®In progre... O Mot deployed

2028/2019 1112 PM

on 28,2013, 1112 PM Deploy Azure
= A App Service
Artifacts tasks
5 0o

_DevopsDemo-Cl @
20180225.3

B master

After a few minutes, it will complete the Continuous Deployment on QA.
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{) Refresh > Release (old view) # Edit release

4 Test100-Release > Release-2 ~
Pipeline  Variables History + Deploy ~
Release Stages
Continuous deploym... DEV

for @ Mukesh Kumar
2/28/2019, 11:12 PM

© Succeeded
on 2232019, 11:13 PM

Artifacts

_DevOpsDemo-Cl @
20190228.3

¥ master

—(")*

" @ Succeeded

on 2/23/2019, 11:23 PM

IRt
ARXYANS

C#Corner

@ Help

o

PROD

@ In progre...
Deploy Azure
App Service

& 0001

Open the QA environment (TestQA-100 App Service) URL https://testga-100.azurewebsites.net
in the browser. Great, Release 4.0 is also deployed on QA.

|

& &

Home Page Release 4.0 - DewOp- X +

@ https://testqa-100.azurewebsites.net

6 Use this space to summarize your privacy and cookie use policy.

Post List: Release 4.0

PostId Title

101 DevOps Demo Title 1
102 DevOps Demo Title 2
103 DevOps Demo Title 3

Description
DevOps Demo Description 1
DevOps Demo Description 2

DevOps Demo Description 3

Author
Mukesh Kumar
Banky Chamber

Rahul Rathor

As we didn't configure any approval before PROD deployment, after deployment on QA, it will auto
deploy on PROD. So, Release 4.0 has deployed to DEV, QA and PROD as well.
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[ ]

4+ Test100-Release > Release-2 ~

Pipeline  Variables  History -+ Deploy ~ ) Refresh ¢ Release (old view) # Edit release

Release Stages

Continuous deploym... DEV :R,\' QA FROD
] ————————
far @ Mukesh Kumar O succeeded - @ succeeded @ succeeded
2raes20 8, 1112 P
on 2252019, 1143 PM on 225/2019, 11:28 PM on Z25/2019, 11:28 PM

Artifacts

&

_DevOpsDemo-Cl @
20120228.3

P master

Openthe PRODserverandseewhetherrelease 4.0 hasdeployed or not. Openthe PROD environment

URL as https://testprod-100.azurewebsites.net. Great, we have deployed release 4.0 on PROD
as well.

|  Home Page Release 4.0 - DevOp: X +

“ C & https://testprod-100.azurewebsites.net * @ &

e Use this space to sumrmarize your privacy and cookie use policy.

Post List: Release 4.0

Post Id Title Description Author

101 DevOps Demao Title 1 DevOps Demao Description 1 Mukesh Kumar
102 DevOps Demo Title 2 DevOps Demo Description 2 Banky Chamber
103 DevOps Demo Title 3 DevOps Demo Description 3 Rahul Rathor
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Chapter 9.Add Slot

Go to https://portal.azure.com and All Resources page. Here we can see listed all the available
resources which we had created so far. Here we would like to add one more stage between QA and
PROD. Actually, the reason for using the Staging environment is that we don't want to directly publish
the changes from QA to PROD. First we will verify the changes and functionality and if everything is
working as expected then we will move the changes on PROD using SWAP.

Slots allow you to deploy your application to a separate live app service, warm it up and make
sure it's ready for use in production, and then swap the slots to provide seamless traffic
redirection. You can slot swap manually (in the portal or command line) or you can
automate the slot swap with Auto-swap or in a script.

SWAP is basically a feature of Azure DevOps where we use two different environments for deployment,
where one is slot. Using SWAP, we can swap the production environment with some staging (slot)
environment with 0 downtimes. So, it is a very great feature for PRODdeployment.

As we are going to create one more staging environment just before PROD, open the PROD app service
from the All Resources page.

Microsoft Azure £ Search resources, services, and docs 7 mahi.aptech@live.com @
DEFAULT DIRECTORY @D

« Home > All resources

+ Create a resource All resources 2 X
Defautt Directory

& Home
&= add  EZ Editcolumns Q) Refresh \ B tag I Delete 4 Exportto CSV % Try preview

& Dashboard

o Subscriptions: Visual Studio Professional with MSDN

<= All services

All resource groups v All types v All locations v All tags v Mo grouping v
FAVORITES
ditems Show hidden types @
(] Resource groups
NAME TYPE RESOURCE GROUP LOCATION SUBSCRIPTION

All resources

T ' App Service plan TestDEV-100 Central US Visual Studio Profession... =e*
~) Recent =
&) TestDEV-100 App Service TestDEV-100 Central US Visual Studio Profession... ==
E! sal databases
S &) TestPROD-100 App Service TestPROD-100 Central US Visual Studio Profession... ==
* App Services
&2 TestQA-100 App Service TestQA-100 Central US Visual Studio Profession... ==

@ virtual machines (classic)

! Virtual machines

Once we open the PROD (TestPROD-100) environment, here we can see all configuration related to this
App Service. Apart from this, we have an option to create Slot in the Deployment section as
‘Deployment Slots’. Using the Deployment Slots option, we can create a new slot (staging
environment). So, click on the Deployment Slots.
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- Create a resource

® Home

[ Dashboard

= All services
FAVORITES

() Resource groups
All resources

(Y Recent

& sql databases

0 App Services

@ virtual machines (classic)

+ Virtual machines
Cloud services (classic)

Subscriptions

Home > All resources > TestPROD-100

TestPROD-100

App Senvice

Search (Ctri+/)

= Overview

B Adtivity log

s Access control (IAM)
& Tags

O Security (Preview)

X Diagnose and solve proble...

Deployment
+ Quickstart
1 Deployment credentials
Deployment slots

> Deployment Center

Azure DevOps: Complete CI/CD Pipeline

«

[Z Browse ® Stop O Restart @ Delete ¥ Get publish profile T Reset publish profile

lf. Click here to access Application Insights for monitoring and profiling for your ASP.NET Core app. =

Resource group (c)wangej URL
TestPROD-100 https://testprod-100.azurewebsites.net

Status App Service Plan

Running Standard: 1 Smally
Location Continuous delivery status

Central US

Subscription (change)
Visual Studio Professional with MSDN

Edit continuous delivery
https://dev.azure.com/TechHubOrg;

Subscription ID

Tags (change)
Click here to add tags

W/ Diagnose and solve € Application Insights @ ~pp Service Advisor

The next page is the deployment slots page. Here we can see that the PROD environment is running
with 100% traffic. It means all the traffics which is going to access the PROD environment will hit the
TestPROD-100 App Service.

At the top, we have one button as ‘Add Slot’. For adding a new slot, just click on ‘Add Slot’.

+ Create a resource
™ Home
[=) pashboard
= All services
FAVORITES
() Resource groups
All resources
L Recent
B saL databases
; App Services
9 Virtual machines (classic)
+ Virtual machines
> Cloud services (classicy

Subscriptions

Home > All resources > TestPROD-100 - Deployment slots
@ TestPROD-100 - Deployment slots

App Senvice

ch (Ctri+/)

S Overview
W Adivity log
M Access control (JAM)
& Tags

O Security (Preview)

X Diagnose and solve proble..

Deployrment

+ Quickstart

1 Deployment credentials
1. Deployment slots

7. Deployment Center

== Add Slot T Refresh

," You haven't added any deployment slots, Click here to get started. =>

Deployment Slots

Deployment slots are live apps with their own hostnames. App content and configurations elements can be swapped between two
deployment slots, including the production slot.

NAME STATUS APP SERVICE PLAN TRAFFIC %

TestPROD-100 Running ServicePlal 100

A dialog window will open in the right side and ask for the name of the new slot. Here we will give the
name as ‘Staging’ and use the TestPROD-100 for the clone setting. It means, a new Staging
environment will be created to clone the PROD environment. Click the Add button for adding a new

Slot.
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+ Create a resource
¥ Home
[ pashboard
"= All services
FAYORITES
[¥] Resource groups
All resources
j-)' Recent
Bl sqL databases

App Services

L

Wirtual machines (classicy

Virtual machines

Cloud services {dassic
Subscriptions

Azure Active Directory
Monitor

J Security Center

. Cost Management + Bill...

-~

Home > All resources > TestPROD-100 - Deployment slots

@ TestPROD-100 - Deployment slots

App Senice
«

Search (Cirf+/]

Overview "‘ “au haven't added any deployrment slots, Click
B adivity log
;.'. Access control (lAM)

Deployment Slots

2 4 Tags

Security (Preview) Deployment slots are live apps with their ow
X Biagnose and solve proble deployment slets, incuding the production ¢
Deployment HAME STATUS

Quickstart TestPROD-100 Running

Deployment credentials
Deployment slots

7. Deployment Center
Settings
Application settings

© Configuration (Preview)

Add a slot

Mame

Staging

Clone settings from:

#Corner

TestPROD-100

It will take a few minutes to create the new Staging environment.

) Creating new slot 'Staging'

Once it is done, it will show a Success message as follows. Just close this dialog window.
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« Home > All resources > TestPROD-100 - Deployment slots Add a slot
- create a resource % TestPROD-100 - Deployment slots
App Seniice MNarne
H
A Horne « Staging

Search (Ctr+/)
[E pashboard

Clane settings from:

-= Al services Overview TestPROD-100
FAVORITES E Actiity log Deployment Slots
() Resource groups ai Access control (AM)
P Deployvment slots are live apps with their ow
All resources ags deployment slots, incuding the production «
L) Recent Security (Preview)
Bl sl databases #% Diagnose and solve proble.. MAME STATUS
) TestPROD-100 Rurning
App Services Deployrment
. . . testprod-100{5taging) Runnin
@1 virtual machines (dassic) Quickstart 2 ana i
& Virtual machines Deployment credentials
Cloud services (classicy Deployment slots
Subscriptions 7. Deployment Center
Azure Active Directory .
Settings
~ Monitor o )
Application settings 0 Successfully created slot "Staging”

Security Center ) ) )
Configuration (Preview)

i Cost Management + Bill... -

F Y S SRS S Y NPT S,

o) .

Now, we have one Staging environment for TestPROD-100 as TestPROD-100(Staging). It is also running
but right now, there is no any traffic on this.

o sddslat ¥y Swap € Refresh

Depleyment Slots

Deployment slots are live apps with their own hostnames, App content and configurations elements can be swapped between two
deployment slats, incduding the production slot.

MARME STATUS APP SERVICE PLAM TRAFFIC %
TestPROD-100 Running ServicePlane 100
testprod-100(5taging) Running ServicePlane o

Click on the name of the staging environment, TestPROD-100(Staging). It will open the configuration
page for this Staging environment. Here we can see the URL for the staging environment which will be
used to access it. We have several options for this Staging environment like STOP, SWAP, RESTART,
DELETE etc.
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Home > All resources » TestPROD-100 - Deployment slots * Staging (testprod-100/Staging)

Staging (testprod-100/Staging)

Wb App

Zearch (Cirl+)

Overview

Adtivity log

Access contral (AR
Tags

Security (Preview)

«

K Diagnose and solve proble...

Deployrment
Quickstart
Deployment credentials
Deployment slots

- Deployment Center
Settings
Application settings

© Configuration (Preview)

[4 erowse M stop  “aswap () Restart 0 Delete

w Get publish profile

CD Reset publish profile

lf’ Click here to access our Quickstart guide for deploying code to your app =

Resource group (change)
testprod-100

Status
Running

Location
Central US

Subscription (change)
Visual Studio Professional with MSDMN

Subscription 1D

Tags (change)
Click here to add tags

B

Diagrnose and solve

problems E
ur self-s=rvice diagnostic and

troubleshooting experience helps

you identify and resobe issues with

wour web app.

X

actually da with it

Application Insights
Application Insights helps you
detect and dagnose quality issues
in your apps. and helps you
understand what your usars

URL
https:/itestorod-100-staging. azurewebsites.net

App Service Plan

ServicePlan (Standard: 1 5mally

FTR/deployrment username
testprod-

FTP hostnarme

ftp:/, azurewebsites windows net
FTPS hosthame
ftps:/ . 3zurewebsites.windows.net

App Service Adwvisor
App Senice Advisor provides

in=zights for improving app
axperence on the App Senice
platform . Recommendations are
sorted by frachnas, priority and
impact to yourapp.

The staging environment is available now. Let's configure it in the Release pipeline. So, open
https://dev.azure.com/TechHubOrg/DevOpsDemo and release pipeline as Test100-Release and Edit it.

£ search all pipelines

s I

i=

Test100-Release
© PROD

+ New Vv

Test100-Release

Releases Deployments  Analytics*

Releases Created

Release-2
s 201902283 B masts 2019-02-28 2312

Release-1

i1 20190228.2 ¥ mast: 2013-02-28 22:24

& Edit

&Y Create a release

W

B Allreleases v

Stages
| © DEY || ©oa | | @ FROD J
© DEY [

Once Test100-Release opens in Edit mode, just click on PROD stage. Actually we will configure the
Staging environment with PROD. If any new build artifact will be available and is going to deploy on
PROD after QA then it will first deploy on the Staging environment. Later the user can use the SWAP
functionality to SWAP the production environment with the staging environment.
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TechHubOrg DevOpsDemo Pipelines Search pol i= ] q

All pipelines » % Test100-Release 4 Release ~ = View releases

Pipeline  Tasks -~ Wariables  Retention  Options  History

Artifacts | + Add Stages | + Add
&
+
2] %  DEv P £ QA a
_DevOpsDema-Cl £ | 1job, 1task 8, | 1job, 1task
Schedule
© not set

In the PROD stage, go to the Tasks tab and it will open a dialog window in the right. Here check the
option for ‘Deploy to Slot or App Service Environment’ and select the Resource Group name as
‘TestPROD-100". The next option is to choose the Slot. So, in the Slot dropdown, we have to select the
‘Staging’.

So far, so good, we have finished implementing the slotting in the PROD environment. We don't need
to change any other options for now. So, now just click on the SAVE button to save the Release pipeline.

TechHubCrg DevOpsDemao Pipelines Search o = 0 c

Al pipelines > % Test100-Release Save ‘= View releases

Pipeline  Tasks ~ Variables  Retention  Options  History

PROD

App Service narme ¥
Deployment process

TestPROD-100

Run on agent +
B Fun on agent @ Deploy to Slot or App Service Erwironment (D)
= ) & Resource group * (i
<) Deploy Azure App Service Q graup
Azure App Service Deploy H
TestPROD-100 ~ O
Slot* 6]

Staging O

Wirtual application ()

Package or folder* (D)
$(Systern.DefaultWorkingDirectony) ™™ zip

File Transforms & Variable Substitution Options ~

Additional Deployment Options ~

Past Deployment Action

Application and Configuration Settings w
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Now we are finished adding the Slotting functionality with RPDO environment. So, let's make the
changes in the code and check in the code. When we check in the code, what should happen? First, it
should make the build artifact in Build Cycle and deploy the artifact on the DEV server in the Release
cycle and after approval, it should deploy on QA and then deploy to the Staging environment. It should
not deploy anything on PROD. We will deploy on the PROD using the SWAP feature.
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D

Chapter 10.Run and Test Azure DevOps
Pipeline

So, open the Visual Studio 2017 or higher version one more time and open the Index.cshtm. Here
we will only change the version number inthe pagetitle and posttitle. So, change the version number
from 4.0 to 5.0.

ff PostTestController.cs site.css [ PRS0 (el HomeController.cs Startup.cs PostRepository.cs

3 1 @model IList<DevOpsDemo.Models.PostViewModel>

= 2

3@

- 4 ViewData["Title"] = "Home Page Release SLG";

q

3 O

B 7  =<div class="row">

i 8 <h2>Post List: Release 5.8</h2>

< 9

g 10 = <table class="table">

= 11 = <thead>

o 12 = <tr>

g 13 <th>Post Id</th>

i 14 <th>Title</th>

o 15 <th>Description</th>

= 16 <th>Author</th>

= 17 </tr>

- 18 </thead>
19 = <tbody>
26 @foreach (var item in Model)
21 {
22 = <tr>
23 <td>@Html.DisplayFor(modelItem => item.PostId)</td>
24 <td>@Html.DisplayFor(modelItem => item.Title)</td>
25 <td>@Html.DisplayFor(modelItem => item.Description)</td>
26 <td>@Html.DisplayFor(modelItem => item.Author)</td>
27 ‘ </tr>
}
29 </tbody>

Save the changes and go to Team Explorer and check in the code as we have done previously. Once
the code checks in then wait for the completion of Azure DevOps Build pipeline. After creating the
build artifact, it will auto deploy on the DEV and ask for approval before deploying on the QA. Approve
and it will deploy QA and Staging (PROD).
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[ ]

4 Test100-Release > Release-3 ~ G

Pipeline  Variables  History + Deploy ~ 70 Refresh ¢ Release (old viewd  # Edit release

Release Stages

Continuous deplaym... DEY ./;;\I QA PROD

for @ Mukesh Kumar O Succeeded S’ @ succeeded © Succeeded
2/28/2019, 11:52 PM

on 252019, 1152 P on 2f28/2013, 11:.53 Pk on 2253013, 11:54 Phd

Artifacts
+

BT

_DevopsDemo-Cl @
20190225.4

B master

Let check first how DEV (TestDEV-100) is working. Here we can see that our latest changes have
deployed on the DEV environment as follows. [Latest Release is 5.0].

= O X
| Home Page Release 5.0 - DevOp: X +
G @ https://testdev-100.azurewebsites.net * ® .ﬂ.‘
e Use this space to summarize your privacy and cookie use policy \ Learn More ‘ Accept

Post List: Release 5.0

Post Id Title Description Author

101 DevOps Demo Title 1 DevOps Demo Description 1 Mukesh Kumar
102 DevOps Demao Title 2 DevOps Demo Description 2 Banky Chamber
103 DevOps Demao Title 3 DevOps Demo Description 3 Rahul Rathor

2019 - DevOpsDemo

Openthe QA environment (TestQA-100) using URL https://testqa-100.azurewebsites.net and
here we can see that the latest build artifact has deployed successfully onthe QA environment as
well.
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|  Home Page Release 5.0 - DewOp- X +

i (G @ https://testqa-100.azurewebsites.net

6 Use this space to summarize your privacy and cookie use policy

Post List: Release 5.0

Postld Title Description Author

101 DevOps Demo Title 1 DevOps Demo Description 1 Mukesh Kumar
102 DevOps Demao Title 2 DevOps Demo Description 2 Banky Chamber
103 DevOps Demo Title 3 DevOps Demo Description 3 Rahul Rathor

2019 - DevOpsDemo

Now, it's time to check if the changes have deployed on PROD or not. It should not be deployed because
we have already configured one stage between QA and PROD. The deployment should happen on the
Staging environment after QA. So, open the PROD (TestPROD-100) environment using the URL
https://testprod-100.azurewebsites.net and here we go.

Good, our PROD environment has not deployed the latest changes yet.

|  Home Page Release 4.0 - DevOp: X +

& (& @ https://testprod-100.azurewebsites.net W ® ’.'T‘)‘

e Use this space to sumrmarize your privacy and cookie use policy.

yu

Post List: Release 4.0

Post Id Title Description Author

101 DevOps Demao Title 1 DevOps Demao Description 1 Mukesh Kumar
102 DevOps Demo Title 2 DevOps Demo Description 2 Banky Chamber
103 DevOps Demo Title 3 DevOps Demo Description 3 Rahul Rathor
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Check the Staging environment using the URL https://testprod-100-staging.azurewebsites.net in the
browser and here we go. Yes, the latest changes have deployed on the Staging environment.

It means, our Release deployment has proceeded in this way: DEV > QA (After Approval) > Staging >
PROD (Not Yet Deployed).

= O X
Home Page Release 5.0 - DevOp: X -
“— C @ https://testprod-100-staging.azurewebsites.net w @ '2..
e Use this space to summarize your privacy and cookie use policy AT fi= Accept

Post List: Release 5.0

Post Id Title Description Author

101 DevOps Demo Title 1 DevOps Demao Description 1 Mukesh Kumar
102 DevOps Demo Title 2 DevOps Demo Description 2 Banky Chamber
103 DevOps Demo Title 3 DevOps Demao Description 3 Rahul Rathor

2019 - DevOpsDemao

As we learned above, we will use the SWAP feature to swap the environment. Here we will swap
between Staging and PROD. After swapping, the Staging environment will become PROD and the
PROD environment will become the Staging environment.

Go to https://portal.azure.com and open the PROD app service (TestPROD-100) from the All
resources in Azure Portal. Now click on the SWAP button at the top just after STOP.
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Horne » All resources » TestPROD-100

TestPROD-100

B Szniice

Zearch (Ctri+/) « [Z browse M stop  “pswap () Restat @ Delete L Get publish profile T2 Reset publish profile

lf' Click here to access Application Insights for monitoring and profiling for your ASP,MET Core app, =

Crverview
H- Activity log Resource group (change) URL
TestPROD-100 i httpsitestprod-100.azurewebsites.net
M Access control (1AM) Status App Service Plan
Running ServicePlane andard: 1 5mall)
4 Tags
Location Continuous delivery status
Security (Preview) Central US
) Subscription (change) Edit continuous delivery
x Diagnose and solve proble... Wisual Studio Professional with MSDM https:/fdev.azure.com TechHubOrg,
Deployment Subscription ID
Quidkstart

Tags (change)

Deployment credentials Click here o 3dd tags

»

It will open the SWAP dialog window in the right. Here we have to provide the Source environment
and Target environment. As our build artifact has already deployed on the Staging environment, so
Staging will be part of Source and PROD and where we have to deploy will be part of Target.

After defining the Source and Target for SWAPPING, we will just click on the SWAP button.
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Swap P
@ Source © Target
testprod-1000>taging) {_; TestPROD-100

0 Sarapoweith preview can anly be used with sites that hawe slot seftings enabled
Perfarm swap with preview

Config Changes

This is a surnmmary of the final set of configuration changes on the source and target slots after the swap
has cormpleted.

Source Changes @ Target Changes

SETTING TYFE OLD YALUE MEN VALUE

Mo Changes

It will take a few minutes to swap between Staging and PROD.

Page | 102



W

N
O g%y
ARXYANS

- Azure DevOps: Complete CI/CD Pipeline C # Comer

L Performing swap between slot 'Staging' and slot 'production’

Once swapping is complete, it will give us a proper success message for confirmation.

Swap X
@ Source @ Target
testprod-10005taging) f; TestPROD-100

0 swap with previews can only be used with sites that hawve slot settings enabled
Perform swap with preview

Config Changes

This is a surmimary of the final set of configuration changes an the source and target slots after the swap
has completed,

Source Changes © Target Changes

SETTING TYPE LD VALUE MNEW VALUE

Mo Changes

9 successfully cormpleted swap bebiveen slot "Staging' and slot "production’
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So, open the PROD (TestPROD-100) environment and see the changes. Good, we have got the latest
changes on the PROD environment as Release 5.0.

|  Home Page Release 5.0 - DewOp- X + B e i
&~ G 8 https://testprod-100.azurewebsites.net * @ '.‘.‘
6 Use this space to summarize your privacy and cookie use policy 7 ‘ Accept
Post List: Release 5.0
Postld Title Description Author
101 DevOps Demo Title 1 DevOps Demo Description 1 Mukesh Kumar
102 DevOps Demo Title 2 DevOps Demo Description 2 Banky Chamber
103 DevOps Demo Title 3 DevOps Demo Description 3 Rahul Rathor
2019 - DeyvOpsDemao

Let's move on and check the Staging environment. We will find that earlier PROD changes have
deployed on the Staging environment. It means, what used to be Staging has become the
PROD and what used to be PROD has become the Staging.
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Home Page Release 4.0- DevOp- X =+ = B

& C & https://testprod-100-staging.azurewebsites.net *r ® &

6 Use this space to summarize your privacy and cookie use policy 2arm More Accept
Post List: Release 4.0

Post ld Title Description Author

101 DevOps Demo Title 1 DevOps Demo Description 1 Mukesh Kurmar

102 DevOps Demo Title 2 DevOps Demo Description 2 Banky Chamber

103 DevOps Demao Title 3 DevOps Demo Description 3 Rahul Rathor

2013 - DevOpsDemo

Summary

DevOps is one of the fastest growing areas for tech jobs. Continuous Integration (Cl) and Continuous
Delivery (CD) is one of the important operations of project development and management. Not only
Cl/CD helps automate the build, test, and deployment process but also saves ton of manual work.

In this book, we discussed what DevOps and Azure DevOps are, what CI/CD is in Azure DevOps and how
to deploy and manage projects in Github using Azure DevOps.

In DevOps project step chapter, we discussed how to create an ASP.NET Core project, Test project and
add it to Github.

Next, we discussed how to create the organization of the project, followed by setting up continuous
integration.

We discussed how to create an Azyre App Service followed by Continuous Delivery that had three, Dev,
QA, and Prod stages.

In the end, we discussed slots and how to run and test Azure DevOps Pipeline.

So, here we have learned about Azure DevOps and how to implement Continuous Integration and
Continuous Delivery using a live Asp.NET Core application, step by step. | hope that you have enjoyed
this and learned a lot.
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