Florian Klaffenbach, Jan-Henrik Damaschke,
Oliver Michalski

Implementing
Azure Solutions

Eliminate the pain point of implementation

L] Packt>




Implementing Azure Solutions

Eliminate the pain point of implementation

Florian Klaffenbach
Jan-Henrik Damaschke
Oliver Michalski

BIRMINGHAM - MUMBAI



Implementing Azure Solutions

Copyright © 2017 Packt Publishing

All rights reserved. No part of this book may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, without the prior written permission of the
publisher, except in the case of brief quotations embedded in critical articles or reviews.

Every effort has been made in the preparation of this book to ensure the accuracy of the
information presented. However, the information contained in this book is sold without
warranty, either express or implied. Neither the authors, nor Packt Publishing, and its
dealers and distributors will be held liable for any damages caused or alleged to be caused
directly or indirectly by this book.

Packt Publishing has endeavored to provide trademark information about all of the
companies and products mentioned in this book by the appropriate use of capitals.
However, Packt Publishing cannot guarantee the accuracy of this information.

First published: May 2017
Production reference: 2170517

Published by Packt Publishing Ltd.
Livery Place

35 Livery Street

Birmingham

B3 2PB, UK.

ISBN 978-1-78646-785-0

www.packtpub.com


http://www.packtpub.com

Authors
Florian Klaffenbach

Jan-Henrik Damaschke
Oliver Michalski

Reviewers
Sebastian Durandeu
Rafael dos Santos

Commissioning Editor
Pratik Shah

Acquisition Editor
Prachi Bisht

Content Development Editor
Amedh Gemraram Pohad

Technical Editor
Vishal Kamal Mewada

Credits

Copy Editor
Madhusudan Uchil

Project Coordinator
Virginia Dias

Proofreader
Safis Editing

Indexer
Pratik Shirodkar

Graphics
Kirk D'Penha

Production Coordinator
Shantanu Zagade



About the Authors

Florian Klaffenbach started in 2004 with his IT carrier as 1st and 2nd Level IT Support
Technician and IT Salesman Trainee for a B2B online shop. After that, he changed to a small
company working as IT Project Manager, planning, implementing, and integration from
industrial plants and laundries into enterprise IT. After spending some years, he changed
his path to Dell Germany. There he started from scratch as an Enterprise Technical Support
Analyst and later worked on a project to start Dell Technical Communities and support
over social Media in Europe and outside of the U.S.

Currently he is working as a Solutions Architect and Consultant for Microsoft Infrastructure
and Cloud and is specialized in Microsoft Hyper-V, Fileservices, System Center Virtual
Machine Manager, and Microsoft Azure laaS at msg services ag.

In addition to his job, he is active as a Microsoft Blogger and Lecturer. He blogs for example
on his own page Datacenter-Flo.de or Azure Community Germany. Together with a very
good friend, he founded the Windows Server User Group Berlin to create network of
Microsoft ITPros in Berlin.

Florian maintains a very tight network for many vendors such as Cisco, Dell, or Microsoft
and Communities. This helps him to grow his experience and to get the best solution for his
customers. Since 2016, he is also Co-Chairman of the Azure Community Germany. In April
2016, Microsoft awarded Florian Microsoft Most Valuable Professional for Cloud and
Datacenter Management.

With that few lines, I want to thank all people, especially my family and friends who
supported me while writing the book. Most of them didn’t see me for a long time because I
was spending most of my spare time for preparing the next chapter or testing new features
which I wanted to mention within the book.

I also want to thank the guys from Microsoft and the coauthors Jan-Henrik and Oliver who
support with reviewing and clearing some open questions and misunderstandings.
Hopefully you as reader enjoy the reading the book as much as 1 writing it.



Jan-Henrik Damaschke is an IT Consultant for Security, Network, and Infrastructure from
Germany. He was MVP awarded in the categories of Enterprise Security, PowerShell, and
AzureStack. PKI implementation and management is one of his core competencies as well
as cloud-related security. He writes articles on security-related topics and is involved in
many community events as a speaker as well as an organizer. He is passionate about
sharing knowledge with others. For this purpose, he is member of the Microsoft Student
Partner program and is engaged on forums and on other platforms. Currently, he is writing
a book on Azure infrastructure solutions.

Oliver Michalski started in 1999 with his IT carrier as a Web Developer. Now, he is a
Senior Software Engineer for Microsoft .NET and an SOA Architect. He also works as an
Independent Enterprise Consultant in the field Microsoft Azure. When he started in 2011
with Microsoft Azure, there was no Azure Community on the German market. Therefore,
Oliver founded the Azure Community Germany (ACD).

Oliver is Chairman of the Azure Community Germany, and since April 2016 he has been a
Microsoft Most Valuable Professional for Microsoft Azure.



About the Reviewers

Sebastian Durandeu is a senior software engineer with a primary focus on building
applications and services for the Cloud using Microsoft technologies. He works at
Southworks, a high-end software development company that helps businesses leverage the
latest technologies. There he has worked closely with several Microsoft divisions helping
the developer community adopt emerging technologies using recommended practices.
Sebastian currently lives in Buenos Aires, Argentina where he is an active contributor in the
developer community. He shares his knowledge via his Twitter (¢sebadurandeu) and
GitHub accounts (sdurandeu).

Rafael dos Santos Christian, Geysla’s husband, Ted’s father, Entrepreneur, Developer,
Cloud specialist. 10 years experience developing and architecting web based solutions.

I'would like to thank Lucas Romao for the support and mentoring on learning Microsoft
Azure. I also would like to thank all the SDK Team at ITIX, you guys are amazing and I
love work with you guys.



www.PacktPub.com

For support files and downloads related to your book, please visit www.PacktPub.com.

Did you know that Packt offers eBook versions of every book published, with PDF and
ePub files available? You can upgrade to the eBook version at www.PacktPub.comand as a
print book customer, you are entitled to a discount on the eBook copy. Get in touch with us
at service@packtpub.com for more details.

At www.PacktPub. com, you can also read a collection of free technical articles, sign up for a
range of free newsletters and receive exclusive discounts and offers on Packt books and
eBooks.

. Mapt

https://www.packtpub.com/mapt

Get the most in-demand software skills with Mapt. Mapt gives you full access to all Packt
books and video courses, as well as industry-leading tools to help you plan your personal
development and advance your career.

Why subscribe?

e Fully searchable across every book published by Packt
¢ Copy and paste, print, and bookmark content
¢ On demand and accessible via a web browser


http://www.PacktPub.com
http://www.PacktPub.com
http://www.PacktPub.com
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt
https://www.packtpub.com/mapt

Customer Feedback

Thanks for purchasing this Packt book. At Packt, quality is at the heart of our editorial
process. To help us improve, please leave us an honest review on this book's Amazon page
at https://www.amazon.com/dp/1786467852.

If you'd like to join our team of regular reviewers, you can e-mail us at
customerreviews@packtpub.com. We award our regular reviewers with free eBooks and
videos in exchange for their valuable feedback. Help us be relentless in improving our
products!


https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852
https://www.amazon.com/dp/1786467852

Table of Contents

Preface 1
Chapter 1: Getting Started with Azure Implementation 6
Service models 7
Deployment models 8
Cloud characteristics 10
Microsoft Azure 11
Azure services overview 11
Azure basics 13
Azure Resource Manager 14
Resources 14
Azure regions 15
Azure Portal 15
Azure automation 15
Azure Automation tools 16
REST APIs 16
Summary 17
Chapter 2: Azure Resource Manager and Tools 18
Understanding the Azure resource manager 19
Functionalities provided by the Azure resource manager 19
Working with the Azure resource manager 20
Creating an Azure resource group 21
Adding a resource to an Azure resource group 24
First approach - adding a storage account to your Azure resource group 24
Second approach - adding a storage account to your Azure resource
group 27
Third approach - adding a storage account to your Azure resource group 29
Tagging in the Azure resource manager 38
Locking Azure resources 44
Azure resource locks 44
Working with ARM templates 47
Exporting a deployment as an ARM template (for IT pros) 48
Example 1: exporting a resource group to an ARM template 49
Example 2: exporting a resource (from the deployment history) to an ARM template 51
Example 3: exporting a resource (classic) to an ARM template 53



Modifying an ARM template 55
Authoring an ARM template 61
Creating your own ARM template (for developers) 63
Azure resource explorer 70
Summary 71
Chapter 3: Deploying and Synchronizing Azure Active Directory 73
Azure Active Directory 74
Azure Active Directory options 75
Azure AD free 76

Azure AD basic 76

Azure AD premium P1 76
Deploying a custom Azure AD 77
Adding accounts and groups to Azure AD 86
Installing Azure AD Connect - prerequisites 110
Installing basic Azure AD Connect environment 113

Azure AD Connect high available infrastructure 128
Summary 131
Chapter 4: Implementing Azure Networks 132
Azure networking limits 133
Azure networking components 134
Azure virtual networks (VNet) 134
VNet peering 137
Azure VPN gateways 137
Azure local gateway 144
Azure ExpressRoute 145
Azure global Points of Presence 148

National Azure Points of Presence 150

Azure connections 153
Azure routes 153
Azure third-party network devices 155
Azure load balancer 157
Hash-based distribution 158

Port forwarding 158
Automatic reconfiguration 158

Service monitoring 159

Azure application gateways 160
Azure Traffic Manager 161
Azure DNS 162
Setting up Azure networks 162
Setting up Azure VNet 163

[ii]



Setting up Azure virtual network site-to-site VPN 169
Configuring local network gateway 169
Configuring Azure virtual network gateway 171
Configuring connection between local and virtual network gateways 177
Setting up Azure virtual network with MPLS and ExpressRoute 181
Configuring Azure virtual network gateway 182
Configuring Azure ExpressRoute circuit 183
Configuring connection between ExpressRoute circuit and Azure virtual gateway 188
Setting up Azure VNet peering 190
Preparing the deployment 191
Configuring VNet peering 193
Configuring custom routes 197
Configuring third-party network appliances 202
Common Azure network architectures 209
Summary 212
Chapter 5: Implementing and Securing Azure Storage Accounts 213
Storage accounts 214
General purpose Storage account 216

Blob Storage account 216

Replication and redundancy 218

Locally redundant storage 218

Zone-redundant storage 218

Geo-redundant storage 219

Read-access geo-redundant storage 219

Azure Storage services 221

Blob Storage services 221

Table storage services 227

Queue storage services 229

File storage services 232

Access keys 241

Exploring Azure Storage with Azure Storage Explorer 243

Premium Storage account 247

Premium storage requirements 247

Pricing 247
Summary 248
Chapter 6: Planning and Deploying Virtual Machines in Azure 249
Azure virtual machine types 250

A-series virtual machines 251

D-series and DS-series virtual machines 253

F-series and FS-series virtual machines 255

[ iii ]



G-series and GS-series virtual machines 256
H-series virtual machines 257
NV-series and NC-series virtual machines 258
NV virtual machines 258
NC virtual machines 258
Ls-series virtual machines 259
Virtual machine extensions 260
Managed Disks 261
Availability sets 263
Deploying a virtual machine in Azure 264
Accessing a virtual machine in Azure 282
Changing IP and DNS settings 286
Common scenarios for virtual machines 287
Optimization of Azure related communication traffic 287
On-demand usage for calculations 288
Disaster recovery for on-premises servers 290
Summary 292
Chapter 7: Implementing Azure Cloud Services 293
What is an Azure Cloud Service? 293
Understanding the Cloud Service architecture 294
Roles 295
The service endpoint 296
Going deeper into the Cloud Services 297
Service Definition File 298
LoadBalancerProbes 299
WebRole 299
WorkerRole 303
NetworkTrafficRules 305
Service configuration file 306
Role 307
NetworkConfiguration 308

Azure Cloud Services versus other Azure Paa$S offerings, such as
Azure App Services 309
Selection of a Guest OS and an update level 310
Selection of an Azure series 311
series A 312
series D 313
series F 314
series G 315
series N 316
series H 317

[iv]



In a nutshell 318
Creating your first Azure cloud service 318
Part 1 319
Part 2 328
Summary 372
Chapter 8: Implementing Azure Container Service 373
What is an Azure Container Service? 373
Understanding containers 376
Cluster 376
Orchestrator 376
Mesosphere DC/OS 377

Docker swarm 378

Kubernetes 379

Creating your first Azure Container Service 381
How to work with your Azure container service cluster 397
Summary 412
Chapter 9: Implementing Azure Security 413
Azure ldentity Security 414
Azure Active Directory 414
Azure Active Directory editions 414
Privileged Identity Management 416

Identity protection 420
Detection of vulnerabilities and potential risky accounts 421
Investigation of potential suspicious events 421
Multi-factor authentication 424
Conditional access 430
Resource security 432
Role-based Access Control 433
Resource tags and policies 438
Azure network security 439
Network security groups 439
Priority 439

Source 439
Destination 439
Network virtual appliances 441
Azure Storage security 442
Key management 442
Shared access signatures 444
Service-level SAS 444
Account-level SAS 445
Storage Encryption 445
Storage account encryption 445

[v]



Azure disk encryption

447

Logging and monitoring 448
Azure Logs 449
Azure Security Center 451

Summary 454

Chapter 10: Skill Wrap Up and Migration Scenario 455

On-premises infrastructure scenario 456
Background network infrastructure 456
Background information on Microsoft Active Directory 459
Background information on Microsoft Exchange Server 460
Background information on Microsoft SharePoint Server 461
Background information on Microsoft Skype for Business Server 462
Background information one document management system based on
SMB shares 463
Background information on public website based on TYPO3 CMS 464
Background information on backup services 464
Background information on file servers 465

Customer requirements 466

Solution in Azure 467
Solution for a wide area network 467
Solution for point-to-site VPN and GeolP/DNS 470
Solution for Azure LAN integration 472
Solution for identity and access management 473
Solution for SharePoint services 475
Solution for Exchange services 476
Solution for document management system 476
Solution for file services 477

Personal homeshares 477
No ACL shares 478
Classic shares 478
Solution for a public website with TYPO3 CMS 482
Solution for backup services 484

Summary 486
Azure Price Calculator 486
Azure TCO and RIO Calculator 489

Index 491

[vil



Preface

Welcome to our book about implementing Azure solutions. Microsoft Azure is the cloud
platform of Microsoft and offers you numerous services to host your existing application
infrastructure, deliver services tailored to your individual needs, or even expand your on-
premise applications. Azure integrates the cloud services you need to develop, test,
implement, and manage your applications and allows you to focus on building great
solutions without the need to worry about how the physical infrastructure is assembled.

A very complex field of work and, therefore, the question arises immediately is this: where
should I start? Unfortunately, we cannot answer this question, but we can show you the
way so that you may find your own answer.

This book provides you with complete solutions that you can follow to learn how to create
VMs, virtual networks, storage accounts, and so on as well as best-practice guidance of our
consulting work to help you get the most out of your Azure experience. We hope this is a
healthy mixture, but are always open to suggestions.

You can send us your feedback at https://wazcommunity.wordpress.com/feedback/.

What this book covers

Chapter 1, Getting Started with Azure Implementation, provides an overview of cloud service
models, cloud deployment models, cloud characteristics, and Azure services.

Chapter 2, Azure Resource Manager and Tools, explains all about the Azure Resource
Manager and its concepts (Azure Resource Groups, Azure Resource Tags, and Locks).
You will also get an introduction to working with the ARM Templates area.

Chapter 3, Deploying and Synchronizing Azure Active Directory, gives you an overview of the
deployment, management, and functionalities of Azure Active Directory and its relation to
a Microsoft Azure subscription.

Chapter 4, Implementing Azure Networks, explains how networking in Azure works, how to
plan Azure network components, and how to deploy different network components within
Azure,

Chapter 5, Implementing and Securing Azure Storage Accounts, explains all about Azure
Storage Management and its concepts (BLOBs, tables, queues, and files). You will also get
some basic storage configurations.
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Preface

Chapter 6, Planning and Deploying Virtual Machines in Azure, demonstrates the difference
between the Azure virtual machine types, the common use cases for the different types, and
how to deploy virtual machines.

Chapter 7, Implementing Azure Cloud Services, explains all about Azure Cloud Services, the
Cloud Service architecture, Azure Cloud Services versus Azure App Services, and how to
create your first Cloud Service.

Chapter 8, Implementing Azure Container Service, provides basic knowledge about the Azure
Container Service area and how to create your first container service. You will also learn the
necessary steps to work with the service afterward.

Chapter 9, Implementing Azure Security, explains all about Azure security concepts (identity
management with Azure AD, Role-based Access Control (RBAC), and Azure Storage
security) and the Azure Security Center.

Chapter 10, Skill Wrap Up and Migration Scenario, provides a basic overview of how classical
applications and services can be placed in the Microsoft Cloud ecosystem and which tools
can be used for the migration. This chapter is based on a common use case and migration
scenario.

What you need for this book

Learning from a book only works if you have the opportunity to implement what you have
learned in practice. That's why you need an Azure subscription. To do this at no cost, you
can use a free Azure trial from https://azure.microsoft.com/en-us/free/.

To understand parts of the book, you also need an installation of Visual Studio. You can use
any edition of Visual Studio. To avoid unnecessary costs, I recommend using the free Visual
Studio Community Edition from https://www.visualstudio.com/downloads/.

Who this book is for

This book focuses on providing essential information about the implementation of Azure
solutions to software architects, developers, and IT professionals. The technical information
will be offered to you in an intermediate and expert level.

Basic knowledge is not necessary, but it is useful for a better understanding of the text.
Therefore, some knowledge of programming languages is recommended.

[2]
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Preface

Conventions

In this book, you will find a number of text styles that distinguish between different kinds
of information. Here are some examples of these styles and an explanation of their meaning.

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLs, user input, and Twitter handles are shown as follows: "The
current project consists of three artifacts in two solution folders, Templates and Scripts."

A block of code is set as follows:

"parameters": {
"storageAccountName": {
"type": "string",
"metadata": {
"description": "Storage Account Name"

}

}
Any command-line input or output is written as follows:

Resize-AzureVNetGateway —-GatewaySKU Basic -VnetName DCF-ANE-GWO1l

New terms and important words are shown in bold. Words that you see on the screen, for
example, in menus or dialog boxes, appear in the text like this: "In the portal, click on New,
then click on Data + Storage, and then click on Storage account."

Warnings or important notes appear in a box like this.

Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about this
book —what you liked or disliked. Reader feedback is important for us as it helps us
develop titles that you will really get the most out of.
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Preface

To send us general feedback, simply e-mail feedback@packtpub.com, and mention the
book's title in the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing or
contributing to a book, see our author guide at www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to help you
to get the most from your purchase.

Downloading the color images of this book

We also provide you with a PDF file that has color images of the screenshots/diagrams used
in this book. The color images will help you better understand the changes in the output.
You can download this file from http://www.packtpub.com/sites/default/files/downl

oads/ImplementingAzureSolutions_ColorImages.pdf.

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes do
happen. If you find a mistake in one of our books—maybe a mistake in the text or the
code—we would be grateful if you could report this to us. By doing so, you can save other
readers from frustration and help us improve subsequent versions of this book. If you find
any errata, please report them by visiting http://www.packtpub.com/submit-errata,
selecting your book, clicking on the Errata Submission Form link, and entering the details
of your errata. Once your errata are verified, your submission will be accepted and the
errata will be uploaded to our website or added to any list of existing errata under the
Errata section of that title.

To view the previously submitted errata, go to https://www.packtpub.com/books/conten
t/support and enter the name of the book in the search field. The required information
will appear under the Errata section.

Piracy

Piracy of copyrighted material on the Internet is an ongoing problem across all media. At
Packt, we take the protection of our copyright and licenses very seriously. If you come
across any illegal copies of our works in any form on the Internet, please provide us with
the location address or website name immediately so that we can pursue a remedy.
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Please contact us at copyright@packtpub.com with a link to the suspected pirated
material.

We appreciate your help in protecting our authors and our ability to bring you valuable
content.

Questions

If you have a problem with any aspect of this book, you can contact us at
questions@packtpub.com, and we will do our best to address the problem.
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Getting Started with Azure
Implementation

Cloud services have come a long way in the last 5 to 10 years. Cloud was and still is one of
the biggest trends in Information Technology (IT), with new topics still to be discovered.

In the early 2000s, cloud computing wasn't a widely used phrase, but the concept as well as
data centers with massive computing power were already existent and used. Later in that
decade, the word cloud became a buzzword for nearly anything that was not tangible or
online. But the real rise of cloud computing with all its different service models happened
before, when the big IT companies started their cloud offers. That was Amazon, Google,
and Microsoft in particular. As the cloud offers developed, they enabled companies from
startups to Fortune 500s to use cloud services, from web services to virtual machines with
billing exact to the minute.

In this chapter, we'll explore the following topics:

¢ Cloud service models

¢ Cloud deployment models
¢ Cloud characteristics

e Azure services overview
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Service models

Cloud computing the new trend model for enabling workloads, that use resources from a a
normally extreme huge resource pool, that is operated by a cloud service provider. These
resources include servers, storage, network resources, applications, services or even
functions. These can be rapidly deployed, operated and automated with a low effort and
the prices are calculated on a minute base. This cloud model is composed of five essential
characteristics, three service models, and four deployment models.

Cloud offers are mainly categorized into the following service models:

Infrastructure as a Service (IaaS): Infrastructure as a Service describes a model in
which the cloud provider gives the consumer the possibility to create and
configure resources from the computing layer upwards. This includes virtual
machines, networks, appliances, and many other infrastructure-related resources:

¢ The most popular laaS resources in Azure contain virtual machines,
virtual networks (internal and external), container services and storage.

Platform as a Service (PaaS): Platform as a Service gives the consumer an
environment from the operating system upwards. So, the consumer is not
responsible for the underlying IaaS infrastructure. Examples are operating
systems, databases, or development frameworks:
e Microsoft Azure contains many PaaS resources such as SQL
databases, Azure app services, or cloud services.

Software as a Service (SaaS): Software as a Service is the model with the lowest
levels of control and required management. A SaaS application is reachable from
multiple clients and consumers, and the owning consumer doesn't have any
control over the backend, except for some application related management tasks.
Examples of SaaS applications are Office 365, Visual Studio Online, Outlook
website, OneDrive, and even the Amazon website itself is a SaaS app with
Amazon as its own consumer.

A comparison of service model responsibilities is as follows:

[7]
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On Premises Infrastructure Platform Software
(as a Service) (as a Service) (as a Service)

Application
Data
Runtime Runtime
Middleware Middleware
O/s (O

Virtualization

Virtualization Virtualization

Server Server Server

Storage Storage Storage

Network Network Network

Cloud service models

Deployment models

Furthermore, there are a number of deployment models for cloud computing that need to
be discussed. These deployment models cover nearly all common cloud computing
provider scenarios. They describe the group of consumers that are able to use the services of
the cloud service, rather than the institution or the underlying infrastructure:

e Public Cloud: A Public Cloud describes a cloud computing offer that can be
accessed by the public. This includes individuals as well as companies.

e Examples of a Public Cloud are Microsoft Azure and Amazon AWS.

¢ Community Cloud: A Community Cloud is only accessible by a specified group.
These are, for example, connected by location, an organization membership, or by
reasons of compliance.
¢ Examples of a Community Cloud are Microsoft Azure Germany
(location) or Microsoft Azure Government (organization and
compliance) for US Government authorities.
e Private Cloud: Private Cloud describes an environment/infrastructure built and
operated by a single organization for internal use. These offers are specifically
designed for the different units in the organization.

[8]
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e Examples are Microsoft Windows Azure Pack (WAP) or Microsoft
Azure Stack, as well as OpenStack, if they are used for internal
deployments.

e Hybrid Cloud: The Hybrid Cloud combines the Private and Public Clouds. It is
defined as a Private Cloud environment at the consumer's premises as well as
Public Cloud infrastructure that the consumer uses. These structures are
generally connected by site-to-site VPNs or Multiprotocol Label Switching
(MPLS). A Hybrid Cloud could also exist as combination of any other models
such as Community and Public Clouds.

e Examples are Azure VMs connected to an on-premises
infrastructure via ExpressRoute or site-to-site VPN.

Below is a comparison between a related example, in this case between Azure (Public
Cloud) and Azure Pack (Private Cloud):

>

Microsoft Azure

Subscriber Self- P Consumer
Service Portal Self-Service
Portal Portal

gement API Service M ement AP

q ; Future
Worker | Web VM Service | Servi . Service
Role | sites | Role | S | us |Caching O BT R Services
M

System Center2012 R2 w/ Senvice Provider Foundation

| Wi
indows Azure
- == Windows Server 2012

=

Comparison of Microsoft Azure (Stack) to Azure Pack

[9]



Getting Started with Azure Implementation

With Summer 2017 Microsoft will release the new version of the private
cloud adoption from Azure Resource Manager. The new version will be
named Azure Stack and will sooner or later be equal to the Azure
Resource Manager Framework.

Cloud characteristics

Microsoft Azure is one of the biggest cloud service providers worldwide, offering a wide
range of services from Iaa$S to PaaS to SaaS. It fulfills all the characteristics that the National
Institute of Standards and Technology (NIST) describes for cloud computing. These are as
follows:

¢ On-demand self-service: An automated deployment of resources that a
consumer orders through an interface such as a consumer portal.

¢ Broad network access: Providing availability of cloud services through a
standardized network interface that are, at best, accessible by several endpoint
devices.

¢ Resource pooling: This means that the automated assignment and reassignment
of diverse resources from various resource pools for individual customers is
possible.

¢ Rapid elasticity: It is also known as rapid scaling, and describes the ability to
scale resources in a massive way. The automatic and fast assignment and
reassignment of resources, and rapid up- and down-scaling of single instances
are keywords when talking about rapid elasticity. The adjustment of web server
resources depending on the demand is an example of rapid elasticity.

e Measured service: All usage data for consumer resources is monitored and
reported to be available for consumers and the cloud provider. This is one of the
requirements for minute-based billing.

[10]
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Microsoft Azure

When Windows Azure came online to the general public in February 2010 there were solely
database services, websites, and virtual machine hosting available. Over time, Microsoft
constantly added features and new services to Azure, and, as there were more and more
offers for Linux and other non-Windows services, Microsoft decided in April 2014 to
rename Windows Azure as Microsoft Azure. This supported Microsoft's commitment to
transform itself into a services company, which means that, in order to be successful, you
have to offer as many services as possible to as many clients as possible. Since then,
Microsoft has constantly improved and released new services. Additionally, it constantly
builds and expand its data centers all over the world.

The service updates happen very frequently. That is the reason why you
need to keep yourself informed. For example, the database offer you are
using could have improved storage or performance capabilities.
Information sources are the official Microsoft Azure Blog and the Azure
Twitter channel. Furthermore, information can be found on the websites of
several Azure MVPs.

Azure services overview

Azure offers many services in its cloud computing platform. These services include the
following;:

Programming models + Tools

Identity Integration Daten

laaS + PaaS
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Microsoft Cloud Infrastruktur
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The service categories, differentiated between platform services and infrastructure services,

are as follows:

e Platform Services:

Management: The management services include the management
portal, the marketplace with the services gallery, and the components
to automate things in Azure.

Services compute: Services compute are the Azure cloud services that
are basically Paa$S offers for developers to quickly build and deploy
highly scalable applications. The service fabric and Azure RemoteApp
are also in this category.

Security: Containing all the services that provide identity in Azure,
such as the Azure Active Directory, multi-factor authentication, and
the key vault that is a safe place for your certificates.

Integration: The integration services include interface services such as
BizTalk and Azure Service Bus, but also message helpers such as
storage queues.

Media and CDN: These are basically two services. One is the CDN that
makes it possible to build your own content delivery network based on
Azure. The other is the media services that make it very easy to use
and process different media with the help of Azure.

Web and mobile: These include all the services that assist in creating
apps or backend services for web and mobile; for example, web apps
and API apps.

Developer services: These are cloud-based development tools for
version control, collaboration, and other development-related tasks.
The Azure SDK is a part of the developer services.

Data: The data services contain all the different database types that you
can deploy in Azure (SQL, DocumentDB, MongoDB, Table storage and
so on) and diverse tools to configure them.

Analytics and IoT: As the name suggests, analytics services are tools to
analyze and process data. This offers a broad range of possibilities
from machine learning to stream analytics. These can, but don't have
to, build on certain data services. Internet of Things (IoT) services
include the fundamental tools needed to work with devices used for
the IoT such as the Raspberry Pi 2.

[12]
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e Hybrid operations: This category sums up all the remaining services
that could not clearly be categorized. These include backup,
monitoring, and disaster recovery as well as many others.

e Infrastructure services:

¢ Operating system and server compute: This category consists of
compute containers. It includes virtual machine containers and,
additionally, the container services that are quite new to the
product range.

e Storage: Storage services are the two main storage types: BLOB
and file storage. They have different pricing tiers depending on the
speed and latency of the storage ordered. Storage is looked at in
detail in chapter 6, Planning and Deploying Virtual Machines in
Azure.

e Networking: This category consists of the basic networking
resources. Examples are Load Balancer, ExpressRoute, and VPN
Gateways.

The important thing is to remember that we are talking about a rapidly changing and very
agile cloud computing platform. After this chapter, if you have not already done so, you
should start using Azure by experimenting, exploring, and implementing your solutions,
while reading the correlating chapters.

For testing purposes, you should use the Azure Free Trial
(https://azure.microsoft.com/en—-in/offers/ms—azr-0044p/), Visual Studio Dev
Essentials (https://www.visualstudio.com/dev-essentials/) or the included Azure
amount from a MSDN subscription.

Azure basics

In the following section, we will take a look at the basic Microsoft Azure key concepts. This
should provide an overview and an idea of how to use Azure.

[13]
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Azure Resource Manager

In the previous major version of Azure, a deployment backend model called Azure Service
Manager (ASM) was used. With higher demand on scaling, being more flexible and more
standardized a new model called the ARM was introduced and is now the standard way of
using Azure.

This includes a new portal, a new way of looking at things as resources and a standardized
API that every tool, including the Azure portal, that interacts with Azure uses.

With this API and architectural changes, it's possible to use such things as Azure Resource
Manager templates for any size of deployment. ARM templates are written in JavaScript
Object Notation (JSON) and are a convenient way to define one or more resources and
their relationship to another programmatically. This structure is then deployed to a
resource group. With this deployment model, it’s possible to define dependencies between
resources as well as being able to deploy the exact same architecture again and again. The
next part will dive a little deeper into resources.

Resources

Azure resources are the key to every service offering in Azure. Resources are the smallest
building blocks and represent a single technical entity like a VM, a Network Interface Card,
a storage account, database or a website.

When deploying a web app, a resource called App service will be deployed along with a
service plan for billing.

When deploying a Virtual Machine from Azure Marketplace template a VM resource will
be created as well as a storage account resource holding the virtual hard disks, a Public IP
Address resource for initial access to the VM, a Network Interface card and a Virtual
Network resource.

Every resource has to be deployed to one specific resource group. A resource group can
hold multiple resources, while a single resource can only exist in one resource group.
Resource groups also can't contain another resource group, what leads to a single layer of
containers regarding resources.

One resource group can contain all resources of a deployment or multiple resources of
different deployments. There are no strong recommendations on structuring resource
groups, but it's recommended to organize either resource of one
project/enrollment/deployment in separate resource groups or distribute resources based on
their purpose (networking, storage, and so on) to resource groups.

[14]
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Azure regions

Azure as a global cloud platform provides multiple regions to deploy resources at. One
region consists of at least one highly available data center or data center complex.

The (at the time of writing) 34 regions are distributed all over the world and include
community clouds like Azure Germany or government clouds like US Gov Virginia.
Additionally, to the implicit high availability inside a region and a data center, it’s possible
to select a region and creation of most resources. This region represents a set of data centers
that are connected through Microsoft owned high-speed network to replicate the data in
near real-time between the specific data centers.

Regions can also have an impact on the performance and availability of some resources.
Some services may be not or only partially available in a specific region.

The costs of offered services also vary by region. For reduced latency, it's recommended to
choose a region next to the physical location of the consumer. It might also be important
which legal requirements must be met. This could, for example, result in a deployment only
in EU regions or even regions in specific countries.

¢ The available Azure regions are listed here: https://azure.microsoft.com/en-
us/regions/

e This list lists all the services available in specific regions: https://azure.micros
oft.com/en-us/regions/services/

Azure Portal

The Azure Portal is a web application and the most straightforward way to view and
manage most Azure resources. The Azure portal can also be used for identity management,
to view billing information and to create custom dashboards for often used resources to get
a quick overview of some deployments.

Although it’s easy to start with using and deploying services and resources, it’s highly
recommended to use some Azure Automation technologies for larger and production
environments.

The Azure portal is located at https://portal.azure.com.

[15]
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Getting Started with Azure Implementation

Azure automation

Azure automation is a service and a resource as well an Azure concept in the context of
cloud computing.

It’s very important to see automation as an essential concept when it comes to cloud
computing. Automation is one of the key technologies to reduce operational costs and will
also provide a consistent and replicable state. It also lays the foundation to any rapid
deployment plans.

As Azure uses very much automation internally, Microsoft decided to make some of that
technology available as a resource called automation account.

Azure Automation tools

Azure provides several ways of interacting and automating things. The two main ways to
interact with Azure besides the portal are the Azure PowerShell and the Azure Command-
Line Interface (CLI).

Both are basically just wrappers around the Azure API to enable everyone not familiar with
REST APIs, but their specific scripting language to use and automate Azure.

The Azure PowerShell module provides cmdlets for managing Azure services and
resources through the Azure API. Azure PowerShell cmdlets are used to handle Account
management and Environment management like creating, updating and deleting resources.

These cmdlets work completely the same on Azure, Azure Pack and Azure stack,
Microsoft's private cloud offerings.

Azure PowerShell open source and maintained by Microsoft. The project is available on

GitHub at the following link:
https://github.com/Azure/azure-powershell

The Azure CLlI is a tool that you can use to create, manage, and remove Azure resources
from the command-line. The Azure CLI was created for administrators and operators that
are not that experienced with Microsoft technologies, but with other Server technologies
like Unix or Linux.

The Azure CLI is an open source project as well and is available for Linux, macOS, and
Windows here:

https://github.com/Azure/azure-cli
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Getting Started with Azure Implementation

REST APIs

All Azure Services, including the Azure Management Portal, provide their own REST APIs
for their functionality. They can, therefore, be accessed by any application that RESTful
Services can process.

In order for software developers to write applications in the programming language of their
choice, Microsoft offers wrapper classes for the REST APlIs.

These are available as a so-called Azure SDK for numerous programming languages (for
example, .NET, Java, Node.js) here:

https://github.com/Azure

Summary

In the last chapter, we learned that the classic model had changed a lot. In the classic world,
you had complete control over the hardware and software that is deployed. This has led to
hardware decisions that focus on massive scaling. An example is purchasing a server with
more cores to satisfy peak performance needs. Unfortunately, this infrastructure might be
underutilized outside the demand window. With Azure, you can deploy only the
infrastructure that you need, and adjust this up or down at any time. This leads to a focus
on scaling out through the deployment of additional compute nodes to satisfy a
performance need. Although this has consequences for designing an appropriate software
architecture. These days it's sure that scaling out cloud services is more cost-saving than
scaling up through racks and servers.

Microsoft has built many Azure datacenters around the globe. There are even more
planned, especially sovereign clouds in regions like China and Germany. Only the largest
global enterprises can deploy datacenters in this manner, so using Azure makes it easy for
enterprises of any size to deploy their services close to their customers.

For small businesses, Azure allows for a low-cost entry point, with the ability to scale on
demand. This prevents a large capital investment in infrastructure and provides the
flexibility to architect and re-architect systems as needed. Using cloud technologies
supports the startup mentality of growing fast and failing fast.

In the next chapter, we will take a look at Azure Resource Manager and the Azure resource
manager tools.
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Azure Resource Manager and
Tools

The Azure platform consists primarily of three parts: part 1, called Azure Execution Model,
denotes the areas where you can provide your services and applications in the cloud; parts
2 and 3, called Azure Application Building Blocks and Azure Data Services, refer to
services that extend the platform to common capabilities and functionalities.

I could actually quit the description of the platform, because most users get only these three
parts to see, but there are still more. Many other services are working under the hood of the
platform and ensure the ongoing operation. These services include, for example, the Azure
traffic manager, the Azure load balancer, and the Azure resource manager. All of these
services can be customized using various interfaces for your personal needs.

In this chapter, I'll introduce you to the Azure resource manager in detail and we'll explore
the following topics:

e Azure resource manager and Azure resource groups

e Azure resource tags

e Azure resource locks

Working with ARM templates and the Azure resource explorer
Creating your own ARM template
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Understanding the Azure resource manager

With the classic Azure system management, you could previously manage only one
resource on the Azure platform at the same time. But what about more complex
applications, as are common today? The infrastructure of today's applications typically
consists of several components - a virtual machine, a storage account, a virtual network, a
web app, a database, a database server, or a third-party service. To manage such complex
applications, with the first preview of the Azure management portal 3.0, the concept of
resource groups was introduced.

You now see your components no longer as separate entities, but as related and
interdependent parts of a single entity. So you will be able to manage all the resources of
your application simultaneously.

As an instrument for this type of management, the Azure resource manager (and the Azure
resource manager tools) was introduced, and can be accessed via a variety of different
technologies and interfaces. These access options include the following:

e The traditional way via the Azure management portal (portal version 3.0 and
newer)

e The script-based way via Azure PowerShell (look for PowerShell modules with
the prefix AzureRM) or via the cross-platform command-line interface Azure CLI

e For developers, there are also SDKs available (NET and some other
programming languages) and, as with all Azure services, an extensive REST API

Functionalities provided by the Azure
resource manager

In this section, I would like to give you a brief overview of the functionalities of the Azure
resource manager. The list, however, is only a selection and is limited to the most frequently
used features. You will find detailed information on the use of the features in the following
sections of this chapter.

[19]
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Let us have a look at the list:

Access control with Azure Role-Based Access Control (RBAC).

Logical organization of all the resources of a subscription, with Azure resource
tags (for example, for each project and tenant).

Improved cost control. You can view the costs for the whole group or for a group
of resources with the same tag.

Use of Azure resource manager templates (ARM templates):
¢ As a deployment template, in the provision of individual solutions
on the Azure platform (the most popular example is deploying a
SharePoint server farm).
¢ As aresource provider template, for the implementation of
measures (for example, configuration) within the resource groups.

By using templates, you have the ability to define dependencies between
resources, so that they are provided in the correct order.

Through the use of templates, you have the possibility to repeatedly and securely
provide your application and resources throughout the entire lifecycle, and this
always in the same form

You can modify the templates (JSON data files) to your own needs and even
create your own templates.

Working with the Azure resource manager

We now know that the Azure resource manager serves as the technical base for the
provision of resources. How are we going to continue? First, we will deal with the basic
workflows in Azure resource manager. Then, in the second part, we will look at working
with templates.

Before we begin, I want to introduce some very important facts that are important for all
workflows:

All of the resources in your resource group have the same life cycle. You will
deploy, update, and delete them at the same time.

Each resource can only exist in one resource group.

You can add or remove a resource to a resource group at any time. You can also
move a resource from one resource group to another.
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e A resource group can contain resources that exist in different locations.

e A resource can interact with a resource in another resource groups when the two
resources are related but they do not share the same life cycle (for example, a web
app connecting to a database).

OK, let's start with the first workflow.

Creating an Azure resource group

The Creating an Azure resource group workflow is the first in a series of basic workflows,
but also the most important. Why? Simple answer: an Azure resource group is the central
element of the Azure resource manager concept. Without an existing resource group,
nothing works, and I mean not only individual services, but your complete Azure
subscription. To create an Azure resource group, perform the following steps:

1. Open your Azure management portal at https://portal.azure.com.
2. In the portal, click on Resource groups:

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

Dashboard v+ Newdsshboars

All resources Service health Resources
Resource groups ALL SUBSCRIPTIONS MY RESOURCES ACDIOTDEV

All resources acdiotthdev

© Recent b ocdappscrvplan Resources
ACDIOTDEMO
& ocddemoportal
App Services =
& o il acddemoportal
B3 virtual machines (dassic) Dtlacdtestlab
a
Marketplace

A acdtestiab

W scdtest
B acddevstor

B virtual machines
R 50l databases
# Ccloud services (classic) @ scdcsiotdemo
@ security Center
$ subscriptions

Browse >
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3. On the Resource groups blade, click on theAdd option:

N =
v Resource groups % O ) OliverMichalski@win...
WINDOWS SERVER USER GRO

-+ New

rce groups
+ 9]
Resource groups Add Refresh
Subscriptions: Visual Studio Enterprise

© Recent l

& 2pp senices NAME SUBSCRIPTION LOCATION
B2 virtual machines (classic) acdappserv Visual Studio Enterprise West US

BB virtual machines acdesiotdemo. Visual Studio Enterprise North Europe

B soL databases acddev Visual Studio Enterprise North Europe

. acdiotdemo Visual Studio Enterprise North Europe
& Cloud services (classic)

acdiotdev Visual Studio Enterprise North Europe
@ security Center

acdtestlabRG182808 Visual Studio Enterprise North Europe
% subsariptions
Defauit-ServiceBus-NorthEurape Visual Studio Enterprise North Europe

Browse >

4. On the Resource groups blade, type the following values, and then click on the
Create button:

¢ Resource group name: acdppbook (or the name of your choice)
¢ Subscription: Use the default subscription
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¢ Resource group location: Select your preferred location:

Oliver.Michalski@win...

Vv Resource groups > Resource group WINDOWS SERVER USER GRO.

Resource group

i empty re

Resource groups

All resources w

esource group name

acdppbook
Recent

Subscription

App Services Visual Studio Enterprise

virtual machines (classic) Resource group
North Europe
Virtual machines
SQL databases
Cloud services (classic)
rity Center
Subscriptions
Browse >

Pin to dashboard

Create

5. You can see the progress when creating the resource group, in the notification
service of the portal:

v Resource groups LNy & O Oliver Michalski@win..

WINDOWS SERVER USER GRO.

@ Creating resource group ‘acdppbock’s... 8:14 PM
Resource grou, Y SRR

e . Creating resource group 'acdppbook’ was successful.

+ = (3] i’ 3 new updates 9 PM
Resource groups Columns  Refresh The following updates are now available: General
availability: Azure cool blob storage in Canada; General

ces _ ) i availability: Azure cool blob storage in new regio
Al SRR L S BRI data across the globe with Azure DocumentDB multiple-

Recent
App Services SUBSCRIPTION LOCATION
Virtual machines (classic) acdappserv Visual Studio Enterprise West US

F Phies acdcsiotdemo. Visual Studio Enterprise North Euroj
Virtual machines TP pe
acddev Visual Studio Enterprise North Europe

SQL databases

acdiotdemo Visual Studio Enterprise North Europe

& Cloud services (classic)

acdiotdev Visual Studio Enterprise North Europe
ity Center
acdtestlabRG182808 Visual Studio Enterprise North Europe
bseriptions
Defauit-ServiceBus-NorthEurape Visual Studio Enterprise North Europe

Browse >
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6. As soon as the resource group has been created, you can find it in the list:

\  Resource groups 2 N g B © (@ OlverMichalski@win..

WINDOWS SERVER USER GRO.

—+ New

Resource groups

+ = [9)

sl Resource groups il Columns  Refresh

5 All resources Subscriptions: Visual Studio Enterprise

@ Recent

& 2pp senvices NAME SUBSCRIPTION LOCATION
B3 virtual machines (classic) acdappserv Visual Studio Enterprise West US

! Virtual machines acdesiotdemo Visual Studio Enterprise North Europe

8 sol databases acddev Visual Studio Enterprise North Europe

. acdiotdemo Visual Studio Enterprise North Europe
4 Cloud services (classic)

acdiotdev Visual Studio Enterprise North Europe
@ security Center

acdppbook Visual Studio Enterprise North Europe
$ subscriptions
acdtestlabRG182808 Visual Studio Enterprise North Europe

Browse >
Default-ServiceBus-NorthEurope Visual Studio Enterprise North Europe

Adding a resource to an Azure resource
group

We have just learned how to create an Azure resource group. Now we'll fill the new
resource group with life and add a resource. To complete this process, the Azure platform
has a total of three possible approaches. I will now introduce you to them one by one.

For all approaches, I will show the necessary work steps on the example of adding an Azure
storage account. But note that the description of the procedure applies also to all other
resource types in the same or slightly modified form.

First approach - adding a storage account to your
Azure resource group

To add a storage account to your Azure resource group, perform the following steps:

1. Open your Azure management portal at https://portal.azure.com.
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2. In the portal, click on New, then click on Data + Storage, and then click on
Storage account:

Data + Storage

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

New Data + Storage

SQL Database
Resource groups
MARKETPLACE
All resources
Virtual Machines
Data Lake Store (previ

Recent Hy &
Web + Mobile i

(EPEEs Data + Storage

Virtual machines (classic)

Data + Analytics SQOL Data Warehouse
Full

Ry

Azure DocumentDB

Virtual machines Internet of Things

Networking

Media + CDN i

Hybrid Integration
] rity Center & =

SOL databases

& Cloud services (classic)

Security + Identity

¥ Ssubscriptions
Developer Services 5

Browse >

Storage ac

Management
Intelligence

Containers

3. On the Create storage account blade, type a unique name for the storage account
you are creating in the Name textbox. If the name is unique, you will see a green
tick:

S —
Data + Storage » Create storage aceount Oliver Michalski@win...
: WINDOWS SERVER USER GRO.

Create storage ac...

The cost of your storage account
depends on the usage and the of

Name &
Resource groups ‘

acdppbookstof
All resourc windows.net
Deployment mode! ®

© Recent [ p—

] kind @
. App Services Account kind
General purpose

B virtual machines (classic)

B virtual machines

R sQL databases

& Cloud services (classic)
L} rity Center

' Subscriptions

Browse >

Performance @

Standard Premium

Replication ®

ccess geo-redundant storage (RA.. v

Subscription
Visual Studio Enterprise

Resource group ®

O Create new ¥ Use existing

Pin to dashboard

Create
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4. In the Resource group section, click the Use existing checkbox, then search and
select acdppbook in the drop-down list:

Data + Storage > Create storage aceount

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

Resource groups

All resources

Recent

App Services

Virtual machines (classic)

Virtual machines

SOL databases

Cloud services (classic)

ity Center

bscriptions

Browse >

5. In the Location list, select the same location you have been using for the Azure
resource group, and then click on the Create button:

Resource groups

All resources

Recent

App Services

Virtual machines (classic)

Virtual machines

SQL databases

Cloud services (classic)

rity Center

bscriptions

Browse >

Create storage ac...
The cost of your storage account
depends on the usage and the optio

Resource manager

Account kind &

General purpose

Performance @

Standard | Premium

Replication ®

Read-access geo-redundant storage (RA...

Subscription
Visual Studio Enterprise
Resource group ®
® Create new | © Use existing
|
acdappserv
acdcsiotdemo
acddev
acdiotdemo
acdiotdev
acdppbook

acdtestlabRG 182808

The value should not be empty.

v !
~

v
v

Data + Storage > Create storage account

Create storage ac...
The cost of your storage account
depends on the usage and the of

Resource manager | Cl

Account kind @

General purpose

Performance ®

Standard Premium

ication ®

cess geo-redundant storage (RA..

iption

Visual Studio Enterprise

Resource group ®

® Create new O Use existing

acdppbook

Location

North Europe

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

B
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Second approach - adding a storage account to
your Azure resource group

The first approach is the default path for adding Azure resources and usually suffices in
most cases. There is a second possibility available, which is also applicable for all types of
Azure resources but was originally intended for offers from third-party companies: the way
over the Azure marketplace. Let's have a look:

1. In the portal, click on Resource groups:

Q 2 & © @ OveMdaskiown. @

WINDOWS SERVER USER GRO.

Dashboard ~ -+ newdashboar Editdashboard (3 Share " Fullscreen O Clone [l Delete
New

All resources Service health Resources
Resource groups ALL SUBSCRIPTIONS MY RESOURCES ACDIOTDEV.

S All resources acdiotthdev

© recent . acdappservplan Resources
ACDIOTDEMO
& acddemoportal

& 2pp senices

B3 virtual machines (dassic)
a

B virtual machines Marketplace

® soL databases
& Cloud services (classic)
@ security Center
% subsariptions

Browse >

[27]



Azure Resource Manager and Tools

2. On the Resource groups blade, click on theacdppbook name field:

Oliver.Michalski@win...

Resource groups
v 2L WINDOWS SERVER USER GRO.

= Resource groups

+ New = Add 22 Columns ) Refresh

Subscriptions: Visual Studio Enterprise
Resource groups.

All resources

SUBSCRIPTION LOCATION
Recent

acdappserv Visual Studio Enterprise West US
App Services

acdesiotdemo. Visual Studio Enterprise North Europe
Virtual machines (classic)

acddev Visual Studio Enterprise North Europe
Virtual machines

acdiotdemo Visual Studio Enterprise North Europe

SOL databases

acdiotdev Visual Studio Enterprise North Europe
Eovilesna: (@) [R— Visual Studio Enterprise MNorth Europe
rity Center acdtestlzbRGIE2808 Visual Studio Enterprise North Europe

Subseriptions Default-ServiceBus-NorthEurape Visual Studio Enterprise North Europe

Browse >

Oliver.Michalski@win...

acdppbook
PP WINDOWS SERVER USER GRO... )

dppbook
W ?(.V;?p)oko

=+ Add olumns [ Delete ) Refresh = Move

Essentials ~

) Overview 02f13438-c22f-41b-ad33-0f9f2eefobaé
=l Activity Ic North Europe
Access control (IAM)

Tags

SETTINGS
Cloud service (classic) North Europe

@ Quickstart
Storage account North Europe
@ Resource costs
e Deployments
Properties

8 locks

B putomation script

MONITORING

I Metrics
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4. Now the Azure marketplace opens. Select a resource and create it as described in
the previous section:

« Resourcegroups > acdppbook » Settings > Resources S Everything PN 2 & @ @ UmiEnEm ‘

# _ 0O

Everything

New

JO0BAAY

Y

Resource groups
S ANl resources

@ Recent

& App services

B2 virtual machines (classic)
! Virtual machines

R sl databases

& Cloud services (classic)
W s

§ Ssubscriptions

Browse >

Third approach - adding a storage account to
your Azure resource group

From the second approach (the way over the Azure space), a special case is still available:
template deployment. This is, however, at the time of writing this section, still a preview.
Changes in the procedure and functionality are possible at any time. Let's have a look at
this:

1. In the portal, click on New and then click on See all in MARKETPLACE:
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OliverMichalski@win... (il
WINDOWS SERVER USER GRO... Q)

MARKETPLACE
Compute

Networking

Storage

Web + Mobile
Databases

Intelligence + analytics
Internet of Things
Enterprise Integration
Security + Identity
Developer tools
Monitoring + management
Add-ons

Containers

2. Now the Azure marketplace opens. Select theTemplate deployment offer:

i i i(@n
v Resourcegroups > acdppbook > Everything g:argm;lg\algikl:ﬁxrm [_]

# _ B X  Everything # _ A X

lete ) Refresh  => Move Y Fitter

02f13438-c22f-4f1b-ad33-0f9f2eeflbab - .

Provision a fully configured multi-node consortium blockchain

North Europe e ) 5 ~ )
network in minutes with a handful of user inputs, using Microsoft

Azure compute, networking, and storage services across the globe.

Cloud service... North Europe

Storage accou... North Europe
Users interested in Relay also viewed

® B T & @

Service Bus ‘Web App Storage account Windows Server Template Ubuntu Server
2012 R2 deployment 14.04 LTS
Microsoft Microsoft Microsoft Microsoft Microsoft Canonical
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3. If you don't see the entry immediately, simply enter Template deployment into
the search field:

Oliver.Michalski@win... S

New > Marketplace > Everythin
P > iy WINDOWS SERVER USER GRO.

Everything
Y Fitter

£ Temgl
PrestaShop Advanced Template
Template deployment
Puppet Enterprise 2016.1 Template

Deadline 7 Multi-VM Template

Azure ML Batch Execution Service Web App Template

E

Azure compute, networking, and storage services across the globe.

Users interested in Template deployment also viewed

H 2 o & [H

Storage account Windows Server Virtual network Load Balancer Network interface Network security

0O ©® & <« @& §

Oliver.Michalski@win...

New > Marketplace Everythin » Template deployment
P > WY 2 P! ploy! 'WINDOWS SERVER USER GRO.

Template deployment

Applications running in Microsoft Azure usually rely on a combination of resources, like databases,
rce Manager templates enable you to deploy and manage these:
N description of the resources and their deployment settings.

Edit your template with IntelliSense and deploy it to a new or existing resource group.

Microsoft
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5. Next, the Custom deployment blade opens. By default, however, there are no
resources, so you must first press the Edit button:

e ) Oliver Michalski@win... (i
N > m m G @
W=y P ErEEmEREs e @ % 0 0 WINDOWS SERVER USER GRO... Gl

Custom deployment - X
Des

TEMPLATE

Template has no resources. Edit the template to add resources. P

— Edit Leam more

Pin to dashboard

Purchase

6. Next, the Edit template window will open with a default template. For your
work with this, you will find the two buttons Add resource and Quickstart
templates:

e ) Oliver Michalski@win... (i
N > m m 2 G @
New > Custom deployment > Edittemplate pel [9 L M) ) | mDowS SERVER USER GO -

Edit template - X

Edit

Parameters (0)
B Variables (0)
W# Resources (0)
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7. With the Add resource button, you can select an Azure resource from a list and
add it to your template:

Oliver.Michalski@win...
WINDOWS SERVER USER GRO...

Edit template - X
£

New > Custom deployment > Edittemplate

== Add resource | P Qu tem.. ¥ Download

Add a resource to the template

Select a resource

erver farm)

8. With the Quickstart template button, you can load a more complex template,
from the constantly growing collection of community templates:

e o) @ ) Oliver Michalski@win... (i
N > m m 2 g @
New > Custom deployment > Edittemplate e L M) ) | NDOwWS SERVER USER GO, -

Edit template - X
Edity ate
= Add resource | P Quickstarttem... | ¥ Download

Load a quickstart template

Select a template {disclaimer) &
|
100-blank-template
101-acs-dcos
101-acs-kubernetes
101-acs-swarm

101-apy e-certificate-standard

101-app-service-certificate-wildcard

101-application-gateway-create
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9. For our small demo, I selected Storage account in the Select a resource list.
Depending on the selected resource, additional input fields will appear (usually
at least one input field for the resource Name). When you have filled everything
in, press the OK button:

cus O @ g © @ OberMichaisiown.. @
New Custom dep\cymant > Ed\llsmplsta )_’ ﬁ (5) C) OliverMichalsk @wn. -

Edit template - X

Edit your A

= Addresource P Quickstarttem... ¥ Download

Add a resource to the template

Select a resource

Storage account

Name: ®

acdsadema]

o T
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10. Now the Edit template window opens again, but this time with a template for
your resource. If necessary, you can add more resources to your template by
repeating the previous working step:

Oliver Michalski@win... (il
WINDOWS SERVER USER GRO... Q)

S

demo (MicrosoftStorage/st...

Oliver.Michalski@win...
WINDOWS SERVER USER GRO...

demo (Microsoft Storage/st...

Machten Sie ,t late.json” (1,02 KB) von portal. " 6ffnen oder speichem? Speichem v Abbrechen
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12. When everything is ok, press the Save button:

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

demo (MicrosoftStorage/st..

13. We are back in the Custom deployment blade. Here you have to make a few final
entries. First, select a Resource group:

3 o i ski@:
New > Custom deployment 3 (3 OlverMichaiski@win... (@
"2 | winoows server USER GRo.. )

Custom deployment

TEMPLATE

Customized template

1 resource

BASICS
Subscription Visual Studio Enterprise

Resource group @ O Create new @ Use existing

Location North Europe

Acdsademo Type Standard_LRS

TERMS AND CONDITIONS

Pin to dashboard

Purchase

[36]



Azure Resource Manager and Tools

14. Then you can change, depending on the selected resource type, the SETTINGS of

your resource (optional):

New > Custom deployment

Custom deployment
ftoma

Subscription Visual Studio Enterprise

Resource group & ® Createnew O Use existing

acdbooktest

Location

SETTINGS

Acdsademo Type

TERMS AND CONDITIONS andard RAGRS
- P s

king “Purchase,” | (a) agree to the applicable legal terms associated wi
bill my current payment method for the fees associated the of
frequency as my Azure subscription, until | di
party offerings soft may share my conta
offering.

the offering; (b} authorize Microsoft to charge or
g(s), including applicable taxes, with the same billing

ntinue use of the offeringfs}: and (c) agree that, if the deployment involves 2rd
information and other details of such deployment with the pul of that

Pin to dashboard

Purchase

Oliver.Michalski@win...
WINDOWS SERVER USER GRO...

15. Finally, you must accept the Azure marketplace license, and then press the

Purchase button:

New > Custom deployment

Custom deployment

acdbooklest
Location
SETTINGS

Acdsademo Type Standard_LRS

TERMS AND CONDITIONS

By clicking “Purchase,” | (a} agree to the applicable legal terms associated with the offering; (b} authorize Microsoft to charge or
bill my current payment method for the fe i

gfs), including applicable taxes, with the same billing
ntinue use of the offering(s); and (c) agree that, if the deployment involves 3rd
information and other details of such deployment with the pul of that

frequency as my Azure subscription, until | dise
party offerings soft may share my conta
offering.

| | agree to the terms and conditions stated above

Pin to dashboard

Purchase

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.
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This is not really a purchase!

Now the deployment of the template is running.

Tagging in the Azure resource manager

We have just learned how to create an Azure resource group, and how to add an Azure
resource. What we are still missing? Short answer: we still need a way to organize our
resources logically, for example, for the calculation of cost or for a targeted tracking.

The Azure resource manager offers a solution for this— Azure resource tags. Azure resource
tags are any key/value pairs that appear useful to describe a resource.

Let's see an example:

Key Value
Department | Management
Project ppbook
Tenant ACD

Once you have defined a resource tag, you can use this as a filter in Azure PowerShell or in
the Azure Billing APIs (Azure Usage API, Azure RateCard API). Up to 15 tags can be
defined per resource.

I will show you the necessary work steps on the example of tagging an Azure storage
account, but note that the description of the procedure applies to all other resource types in
the same form:

1. Open your Azure management portal at https://portal.azure.com.

[38]
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2. In the portal, click on Resource groups:

Dashboard ~

=

scdliotthdey

wn occhppierplin

B sctdemoportal

i fily scddemoportal
wirtual mad Otlsedtestiats
A actiestib
W sccest
B sctdeter

@ scdniotdema

Subsenpliang

¥

3. On the Resource groups blade, click the acdppbook name field:

SURSCRITION LOCATION
acdappsery Visusl Studio Enterprise West IS
scdasiotdemo Visual Studio Enterprive Maorth Ewope
acdde Vissaal Studi Enterprise Nonth Eusepe
ascdiotdemo Visusad Studee Erterprise North Ewrope
acdiotder Visaal Studio Entenpri Morth Ewrope
sedppbosk Visasd Studic Erterprive North Furope

aechiestlabo i v Visusal Studia Erderprise Morth Europe

Defaut-ServiceBus-Northurope Vissal Studio Entenprise Morth Ewrope
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4. In the navigation section on the Resource groups dashboard, click on the Tags
button:

a @ Oliver Michalski@win... (i
Salppbecs = = ) WINDOWS SERVER USER GRO...
W acdppbook
Reso up
ok Add  ZZ Columns [0 Delete {) Refresh  =» Move

Essentials ~

Nl Overview €22f-4f1b-ad33-0ff2eefobaé

Bl Activity log North Eurape
Access control (IAM)

Tags 2 items

NAME v LOCATION
SETTINGS

& assic) North Europe
i Quickstart

= Storage account MNorth Europe
@ Resource costs

&a Deployments
= Properties
& Locks

B putomation script

MONITORING

I Metrics

5. Now open the Tags blade. In the Key textbox, type Name, and then in the Value
textbox, type ppbook. After this, click on Save:

o - N Oliver.Michalski@win... S
Resource groups > acdppbook -Tags z ) WINDOWS SERVER USER GRO... Q)

4 acdppback - Tags
A save

‘ T y/value pairs that enable you to categorize resources and view

consolidated billing by applying the same tag to multiple resources and resource
@ Overview ’

=1 Activity log
Key

Access control (IAM)

Tags
No tags

SETTINGS
& Quickstart
© Resource costs

E= Deployments

B Automation script
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6. Go back to the Resource groups dashboard. In the resource grid, select the
acdppbookstor row, and then click the ... field:

T
acdppbook z OliverMichalski@win...
WINDOWS SERVER USER GRO.

acdppbook
.‘ Re up
= Add  ES Columns i Delete  {) Refresh  => Move

Essentials ~

W Overview v 2 f-4f1b-ad33-0fgf2eefobaé

=l Activity log North Europe
Access control (IAM)

e 2 items

NAME TVPE LOCATION

SETTINGS

3 Cloud service (dlassic) North Europe:
i Quickstart -

Storage account North Europe

(0] e costs
e Deployments
Properties

& Locks

B putomation script

MONITORING

I Metrics

7. In the navigation section of the Resources dashboard (acdppbookstor), click the
Tags button:

Resource groups > acdppbook > acdppbookstor &% C ) | DverMichalski@win... Il

i acdppbo

B Ovenview
=l Activity log

Access control (IAM)

02f13438-c22f-4f1b-ad33-0f9f2eefObab

Services

. Bobs . Files

& Configuration es Queues

Shared access signature
Monitoring
m
i Prope
Total requests
8 locks

B Automation script
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8. On the Tags blade, in the Key box, type again Name, and then in the Value box,
type ppbook. Click Save:

Oliver.Michalski@win... S

Resource groups > acdppbook > acdppbookstor - Tags i o

4 acdppbockstor - Tags

y/value pairs that enable you to categorize resources and view

" o ted billing by applying the same tag to multiple resources and resource
rerview

=1 Activity log
Access control (IAM)

No tags

se and solve problems

Configuration

Shared acces
Il Properties
& locks

B Automation script

Oliver.Michalski@win... S

o] T
> sourc e
~ Search resources WINDOWS SERVER USER GRO... 0

ard (3 Share " Fullscreen Clone [ Delete

Resources
Recent
ACDIOTDEV
& Crypteron

App Services
Importyexport jobs

Virtual machines (classic) Resources
Mailjet Email Service ACDIOTDEMO

Virtual machines
Marketplace

SOL databases
Recent
Cloud services (classic) T
Resource Explorer Marketplace Help >
suppo
ity Center
rvice health

Subscriptions
SQL elastic job accounts

Azure Active Directory
Tags

¢ Monitor
Templates

Billing
What's new

Help + support

More services improve the service men
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10. In the Tags blade, search the row for your tag Name: ppbook, and then click the
... field. Now you can see all the resources that are associated with the tag:

s » Name: ppbook z OliverMichalski@win... (il
WINDOWS SERVER USER GRO... )

# — B8 X  Name:ppbook - 8 x
Tag

Subscriptions: Visual Studio Enterprise — Don't see a subscription? Subscriptions: Visual Studio Enterprise— Don't see a subscripti

Tags are key/value pairs that enable you to categerize resources and view
‘ consolidated billing by applying the same tag to multiple resources and resource
groups.

SUBSCRIFTION
W# acdppbook Visual Studio Enterprise
displayName : acdsademo BB acdppbookstor Visual Studio Enterprise

Name : ppbook

11. You can also see all the resources that are associated with the tag, by clicking the
list field on the Tags dashboard of your resources:

Resource groups > acdppbook-Tags > Name: pphook Fells BN ) | &

& acdppbook - Tags # _ 0O X Name : ppbook

SANOND DUNOSIH

Subscriptions: Visual Studio Enterprise — Don't see a subscription?

key/value pairs that enabl o categorize re: and view [E:]
ted billing by applying h tag to muktpl ces and resource

& Overview
NAME SUBSCRIPTION
=1 Activity log

Access control (IAM) d W4l acdppbook Visual Studio Enterprise

Tewp BB ecdppbooksior Visual Studio Enterprise
Name : ppbook

SETTINGS
& Quickstart
© Resour

&= Deployments

= Properties

& locks

B Automation script
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Locking Azure resources

Now you know how to organize your resources, but for working with the resources, there is
still another functionality that is important, which I will introduce now.

Azure resource locks

What does this mean? As an administrator, you may need to lock a resource group, or
resource to prevent other users from accidentally deleting or modifying critical resources.
The Azure resource manager offers a mechanism with two levels (CanNotDelete or
ReadOnly) to be able to make appropriate settings.

Let's take a look at this:

1. In the portal, click on Resource groups:

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

Dashboard ~ -+ Newdashboard Editdashboard (3 Share . Fullscreen il Delete

All resources Service health Resources
Resource groups ALL SUBSCRIPTIONS MY RESOURCES ACDIOTDEV

All resources acdiotthdev
s ccdappservplan

& ocddemoportal

fid acddemoportal

Resources
ACDIOTDEMO

@ Recent

& 2pp senvices

B3 virtual machines Dtlacdtestlab

Marketplace
W ocdtest support

B scddevstor

- odtestlab
B virtual machines ¢ o C=iH

W soL databases
# Ccloud services (classic) @ scdcsiotdemo
@ security Center
$ subscriptions

Browse >
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2. On the Resource groups blade, click the acdppbook name field:

N =
v Resource groups S Oliver Michalski@win...
WINDOWS SERVER USER GRO

Resource groups

=+ Add Columns T Refresh

Subscriptions: Visual Studio Enterprise
Resource groups.
All resources

SUBSCRIPTION LOCATION
Recent

acdappserv Visual Studio Enterprise West US
acdesiotdemo. Visual Studio Enterprise North Europe

Virtual machines (classic)
acddev Visual Studio Enterprise North Europe

L
& 2pp senices
a
=

Virtual machines
acdiotdemo Visual Studio Enterprise North Europe

® soL databases
acdiotdev Visual Studio Enterprise North Europe

@ cloud services (classic) [R— Visual Studio Enterprise MNorth Europe
@ security Center acdtestlzbRGIE2808 Visual Studio Enterprise North Europe

$ Ssubseriptions Default-ServiceBus-NorthEurape Visual Studio Enterprise North Europe

Browse >

3. In the navigation section on the Resource groups dashboard, click on the Locks
button:

i ki@
acdppbook S Oliver Michalski@win... (il
WINDOWS SERVER USER GRO... Q)

\p) acdppbook
=+ Add Columns [ Delete L) Refresh =3 Move

Essentials ~

Wl Overview £13438-c22f-4f1b-a
=l Activity log North Eurape
Access control (IAM)
2items

Tags
NAME

SETTINGS

i Quickstart

® Cloud service North Europe

Storageaccount  North Europe
@ Resource c

= Deployments
Properties
8 Locks

B Automation seript

MONITORING

1 Metrics
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4. On the Locks blade, click on the Add button:

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

Resource groups > acdppbook - Locks

D acdppbook - Locks

= Add | @ Subscription ¥ Refresh

SdNOD TUNOSIY

LOCKNAME  LOCKTYPE  SCOPE
W Overview This resource has no lacks.
=1 Activity log

Access control {IAM)

Tags

SETTINGS

i Quickstart

i

© Resource costs
£ Deployments
= Properties

& lods

B Automation script

0O ® ¢ - & §

OK:

Oliver.Michalski@win... S

Resource groups > acdppbook - Locks
groups > acdpp WINDOWS SERVER USER 6RO, Q)

D acdppbook - Locks
R e group

o Add @ Subscription  {) Refresh

SANOKD IDUNOSIH

Add lock

W Overview

= Lock name

=] Activitylo
ity log J——

Access control (ILAM) N

Tags

SETTINGS

i Quickstart

20

) Resource costs

&a Deployments

O 0 & - @ §
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6. Your first lock is ready.

Attention!

I have put in my example Read-only as a Lock type on Resource groups.
This lock is automatically inherited to all subordinate resources. This has
the consequence, however, that the functionality of individual resource
types is no longer guaranteed.

7. For example, no keys can be retrieved for a Storage account (this is a read and
write operation). The operation is, however, mandatory for access:
Resource Explorer 3 acdppbookstor PO E O @ 2AderMdakoun. &
i acdppbookstor

% Open inEBxplorer [ Delete

HIHOTd)A TIUNOSIH

- Essentials ~
B Overview

group change) Performance
Bl Activity log andard

Access control (IAM) Primary: Available, Secondary: Available Read-access geo-redundant storage (RA-G...
Tags h Europe, West Europe
name (change)

¥ Diagnose and solve problems

0213438-C22f-4f 1b-2d33-0fof2eafobas
sermnGs

¥ Accesskeys Services

= Configuration
. oot . Files Djj

Shared access signature s Queues

Il Properties
Monitoring
& locks
Total requests
B Automation script

Working with ARM templates

Now we come to the more advanced section of the explanations on the subject of working
with the Azure resource manager. The content of this section is also divided into two parts.

In part 1, we consider the issue from the view of an IT professional. IT pros are less
interested in developing their own templates but want to reuse their existing deployments
in template form.

The corresponding feature in Azure resource manager is to export a deployment as an ARM
template. This feature allows you to create templates of your deployment, download the
templates to secure them in a source code repository, modifying your templates and of
course the redeployment.

[47]



Azure Resource Manager and Tools

Part 2 (from the perspective of the developer) is easier to explain. This section deals with the
topic of authoring an ARM template.

Exporting a deployment as an ARM template (for
IT pros)

always roll out the same basic configuration in Azure? Then the following procedure, in the
future, can make the work easier:

You often realize demos or customer projects and always roll out the same basic
configuration in Azure? Then the following procedure, in the future, can make the work
easier: Open your Azure management portal at https://portal.azure.com.

1. In the portal, click on Resource groups:

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

Dashboard ~ + newdsshboara Edit da: e ./ Fullscreen

All resources Service health Resources
Resource groups ALL SUBSCRIPTIONS MY RESOURCES ACDIOTDEV.

S All resources acdiotthdev

@ Recent e acdappservplan Resources

ACDIOTDEMO
& acddemoportal

App Services -
® » i acddemoportal

BX virtual machines (classic) Dtlacdtestiab
a
- . A acdtestiab
B virtual machines Marketplace Help +
p p
W ecdtest support
® sqL databases
B ecddevstor

& cloud services (classic) @ acdsiotdemo
@ security center
§ subscriptions

Browse >
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2. On the Resource groups blade, click on theacdppbook name field:

Oliver.Michalski@win...

Resource groups
v 2L WINDOWS SERVER USER GRO.

= Resource groups

+ new 4 Add == Columns T Refresh

Subscriptions: Visual Studio Enterprise
N#l Resource groups

All resources

@ Recent

NAME SUBSCRIPTION LOCATION

acdappserv Visual Studio Enterprise West US

& 2pp senices
acdesiotdemo. Visual Studio Enterprise North Europe

B3 virtual machines (dassic)

acddev Visual Studio Enterprise North Europe

B virtual machines
acdiotdemo Visual Studio Enterprise North Europe

® soL databases

acdiotdev Visual Studio Enterprise North Europe
@ cloud services (classic) [R— Visual Studio Enterprise MNorth Europe
@ security Center acdtestlzbRGIE2808 Visual Studio Enterprise North Europe

$ Ssubseriptions Default-ServiceBus-NorthEurape Visual Studio Enterprise North Europe

Browse >

Now we will export our deployment to an ARM template.

Example 1: exporting a resource group to an ARM
template

other resources. To export a resource group, perform the following steps:

1. The first example is about the export of a complete resource group, that is a
resource container and any number of other resources. To export a resource
group, perform the following steps: In the navigation section of the Resource
groups dashboard, click on Automation script:
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i ski@:
Resource groups > acdppbook @ OliverMichalski@win... (il
S WINDOWS SERVER USER GRO... Q)

wp acdppbook * _ X

=+ Add olumns [ Delete L) Refresh = Move

SANONDIDUNOSIH

Essentials ~
& Overview Studio érz‘f1343:‘ cl:lf-dﬁb-ad%s-(lefleell)baﬁ
=l Activity log North Europe
Access control (IAM) |
Tags 2items
NAME V- LOCATION

SETTINGS

Cloud service (classich North Europe

@
i Quickstart
|

5

Storage account North Europe

© Resource costs
&a Deployments
i=  Properti

8 locks

B Automation script

O ® & - & &

2. Now you can see the resource group template. Click on Download to save the
template to finalize your work:

Resource groups > acdppbook - Automation scri ® OliverMichalski@win... (il
grovps. > acdpp WINDOWS SERVER USER GRO... Q)

D acdppbook - Automation script A _ X
e b b

¥ Download Add to library] 1] Deploy

i Overview q Automate deploying resources with Azure Resource Manager templates in a single, coordinated operation. Define resources and configurable input parameters [
and deploy with script or code.

SANOD TUNOSIH

=1 Activity log
Template
Access control (IAM)
Parameters (1)
TEER B Varizbles (0)
~ i Resources (1)
seTTINGS

S [parameters(storageAccounts :
@4 Quickstart

E

@ Resource costs
6= Deployments
= Properties

& Locks

B Automation saript

O ©® & <« @& §
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3. In addition to the template in the JSON data format, special scripts (or classes) are
also provided for Azure CLI, Azure PowerShell, NET, or Ruby. You will see this
by pressing one of the links in the navigation area. These scripts help you to
deploy the template:

Resource groups > acdppbook - Automation script L @3 © @ OwerMchasiaun. @

D acdppbook - Automation script £ _ X
Res

W Download [ Add tolibrary [T Deploy.

W Overview q Automate deploying resources with Azure Resource Manager templates in a single, coordinated operation. Define resources and configurable input parameters 2
and deploy with script or

SANOKD IDUNOSIH

=l Activity log
Template
Access control (IAM)
» Parameters (1)
B Variables 0)
~ 4§ Resources (1)

SETTINGS - )
B [parameters(’storageAccounts_acd...

Tags

@ Quickstart
© Resource costs
&a Deployments
i= Properties
& Locks

B Automation script

Not all resource types support the export template function. If your
resource group only contains a storage account, a virtual machine, or a
virtual network, you will not see an error. However, if you have created
other resource types, you may see an error stating that there is a problem
with the export.

Example 2: exporting a resource (from the deployment
history) to an ARM template

In the second example, we only want to export a single resource (app, database, etc.). For
this, we usually use the deployment history list to select the version that works best for us.
To export a resource from the deployment history, perform the following steps:

1. Go back to the Resource group dashboard for acdppbook. In the navigation
section, click on Deployments or use the link Deployments, shown in the field
Essentials:
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(? OliverMichalski@win... S

Resource groups > acdppbock
groups > acdpp WINDOWS SERVER USER GRO.. Q)

) acdppbook * _ X
Re

Delete L) Refresh =3 Move

SANONDIDUNOSIH

Essentials ~

& Overview 02134; -4f1b-ad23-0f9f2eef0bat
=l Activity log North Europe

Access control (ILAM) |
Tags 2 items
NAME v LOCATION

SETTINGS
Cloud service (classich North Europe

& Quickstart
= Storage account North Europe
© Resource co
& Deployments
Properti

8 Llocks

B Automation script

2. Select the deployment that you want to export. Click on the field. Now the
deployment properties site opens. Click on View template:

Resource groups > acdppbook » Deployment history > Microsoft:StorageAceount-20160623152056 ?JLLZM;E‘;““}S;‘QE;
Iél Deployment hi.. # — O X Microsoft.StorageAccount-20160623152056
e ——

ippbook

|2] Redeploy ¥ View template

SANOD TUNOSIH

Microsoft Template
11/29/2016 8:45:

Microsoft.CloudService
10/9/2016 9 PM

Microsoft.StorageAccount-2016062315...
7/23/2016 321:28 PM
Inputs
acdppbookstor
Standard_RAGRS

northeurcpe

false

Operation details

RESOURCE TIMESTAMP

®  acdppbookstor Microsoft:Storags K 2016-07-23T13:21:2...

[52]



Azure Resource Manager and Tools

3. Now you can see the resource template. Click on Download to save the template
to finalize your work:

. 506 ) Oliver Michalski@win...
2 crosofts 20160623152 B 0O @
Resource groups > acdppbook > Deployment history » Microsoft StorageAccount-20160623152056 > Template 0 E? B O )| e, L

Template - X
Micr

W Download | Addtolibrary [T Deplay

‘ Automate deployins s with Azure Resource Manager templates in a single, coordinated operation. Define resources and configurable input parameters and deploy with scri

Template

» Parameters (4)
B Variables (0)
~ W Resources (1)

B lparameters(name)] (MicrosoftSt...

Example 3: exporting a resource (classic) to an ARM
template

Also in the third example, we want to export a single resource (app, database, etc.). This
time, however, on the so-called classical way. This is different from Example 2 by the fact
that only the most recent version of the resource is exportable. To export a resource on the
classical way, perform the following steps:

1. Go back to the Resource groups dashboard for acdppbook. In the resource grid,
select the acdppbookstor row, and then click the ... field:
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) i ski@:
Resource groups > acdppbook %@ Oliver Michalski@win... (il
S WINDOWS SERVER USER GRO... Q)

wp acdppbook * _ X

=+ Add olumns [ Delete L) Refresh = Move

SANONDIDUNOSIH

Essentials ~
& Overview 0213438-€22f-4f1b-ad33-09f2eef0bat
=l Activity log North Europe
Access control (IAM) |
i 2 items
NAME v LocATION
SETTINGS
E.3 Cloud service (classich North Europe
& Quickstart
= Storage account North Europe
© Resource costs
&a Deployments
i=  Properti

8 Llocks

B Automation script

2. On the Resource dashboard, click on Settings, and then click on Automation
script:

Resource groups > acdppbook > acdppbookstor % © ) | DverMichalski@win... Il

B acdppbooks'
Openiin

Essentials -

B Overview Standard
Fl Activity | Primary: Available, : Avail Read-access geo-redundant storage (RA-G....
Access control (IAM) North Europe, West Europe
pti e (change)
Tags

# Diagnose and solve problems 02f13438-c22f-4f 1b-ad33-0f9f2eefObat

SETTINGS

? Accesskeys

| R . Files

& Configur

Shared acc
Monitoring
Properties
Total requests
& Locks

B Automation saript
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3. Now you can see the resource template. Click on Download to save the template
to finalize your work:

Resource groups > acdppbook > acdpphbookstor - Automation scrif L @&, © @ OverMihilskigw..

WINDOWS SERVER USER GRO...

D acdppbookstor - Automation script A _ X

W Download [ Add tolibrary [T Deploy

B Overview ‘ Automate deploying resources with Azure Resource Manager templates in a single, coordinated operation. Define resources and configurable input parameters and B
deploy with script or code.
=] Activity log
Template
Access control (IAM)
» Parameters (1)

T B Varizbles (0)

~ # Resources (1)

B [parameters

K Diagnose and solve problems

& Configuration

Shared access signature
Il Properties
8 Llocks

B Automation script

Modifying an ARM template

We have finished the topic of exporting to an ARM template. Now the question arises: what
is missing? As I said earlier, the feature supports the ability to redeploy and modify
templates. We shall take a look now:

1. Go back to the Export resource group template view. Click on Deploy:
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i ki@
Resource groups » acdppbook - Automation scri @ Oliver Michalski@win... (i
o WINDOWS SERVER USER GRO... (gl

D acdppbook - Automation script £ _ X

B - PR

¥ Download [ Add tolibrary | [1] Deploy

W Overview q Automate deploying resources with Azure Resource Manager templates in a single, coordinated operation. Define resources and configurable input parameters 2
and deploy with seript or code.

SANONDIDUNOSIH

=l Activity log

Template P

Access control (IAM)

Parameters (1)
|8 Variables (0)

~ i Resources (1)

Tags

SETTINGS [parameters('storageAccounts
& Quickstart

© Resource costs

&a Deployments

i=  Properti

8 Llocks

B Automation script

2. Next, the Custom deployment blade opens. This time, there is one resource
available. To start the working process, you must press the Edit button:

= - Automatic % ) ) Oliver.Michalski@win...
Resource groups > acdppbook - Automatios > Custom deployment NS WINDOWS SERVER USER GRO.

Custom deployment
De

iz ®

Learn more

BASICS

Subscription Visual Studio Enterprise

Resource group @ O Create new @ Use existing

Loeation North Europe

SETTINGS

Storage Accounts_acdppbookstor_name

TERMS AND CONDITIONS

Pin to dashboard

Purchase
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i

O ® & - @& &

3. The next window is the Edit template view. Here you can edit your template
directly in the text:

Oliver.Michalski@win.

Resource groups > acdppbook - Automation script > Custom deployment >  Edit template WINDOWS SERVER USER GR(

Edit template
g R

A Quickstart tem ¥ Download

Parameters (1) {

B Variables (0)
~ W Resources (1)

B parame orageAccounts acd... §

4. You can add another resource to your template (for example, a virtual network to
a virtual machine). Click on Add resource and then select the desired resource
from the list:

Oliver Michalski@win... (i

Resource groups > acdppbook - Automation script > Custom deployment > Edit template e

Edit template - X

P Quidstart tem... ¥ Download

Parameters (1)

B Variables (0)

orageAccounts a
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5. You can select any resource from the Select a resource drop-down list:

- - Automati % ) i Oliver.Michalski@win...
Resource groups > acdppbook - Automation script > Custom deployment > Edit template TG
Edit template

Edit 2

= Addresource . P Quickstarttem... ¥ Download

Add a resource to the template

Select a resource

App Senice
Availability

MySQL datab

SQL database

sal

Storage account
Ubuntu virtual machine
Virtual network

Web app
Wi 2l machine

6. You can also take a Quickstart template as a reference for your work. Click on
Quickstart template and then select the desired template from the list:

Resource groups > acdppbook - Automation seript >  Custom deployment >  Edit template Oliver.Michalski@win... (i

WINDOWS SERVER USER GRO... Q)
Edit template S
die

= Add resource | P Quickstart tem... | ¥ Download

» 3 Parameters (1)
riables (0)
urces (1)

[parameters(storageAccounts
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7. You can select any desired quick start template from the Select a template drop-
down:

Oliver.Michalski@win... ()

Resource groups > acdppbook - Automation script > Custom deployment > Edit template e

Edit template - X
it

Azure Quickstart template are a collection of ARM community templates
(with solutions for many workloads) and you can find them here:
https://github.com/Azure/azure-quickstart-templates.

8. When everything is ok, press the Save button:

Oliver Michalski@win..

Resource roups > acdppbook - Automation srpt > Custom deployment > Edittemplate PP 3O @ Qrticasian. @

Edit template - %
5

¥ Download
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9. We are back in the Custom deployment blade. Here you have to make a few final
entries. First, define a Resource group and a Location:

(3‘ Oliver Michalski@win... (i

Resource groups > acdppbock - Automation script > Custom deployment
ce groups > acdpp omation script > Custom deploy ") winoows seRveR UseR GRO...

S

TEMPLATE

1 resource i
Edit  Leammore

Visual Studio Enterprise

Resource group ® O Create new  ® Use existing

Location North Europe

SETTINGS

Storage Accounts_acdppbookstor_name:

TERMS AND CONDITIONS

Pin to dashboard

Purchase

10. In the SETTINGS section, you must type a new name for your resource:

Qliver Michalski@win...

Resource groups > acdppbook - Automation script > Custom deployment
9 P > PP LR ploy 'WINDOWS SERVER USER GRO.

Custom deployment
Dep e

TEMPLATE

1 resource i
Edit  Leammore

BASICS
Subscription Visual Studio Enterprise

Resource group ® O Create new ' Use existing

Location North Europe

SETTINGS

Storage Accounts_acdppbookstor_name:

TERMS AND CONDITIONS

Pin to dashboard

Purchase
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11. Finally, you must accept theAzure Marketplace Terms, and then press the
Purchase button:

Resource groups > acdppbook - Automation script »  Custom deployment pel E? O @ ?J.:‘;ﬂ;:f;’x‘;ﬂg:‘g:g [

Custom deployment - X
Des

Location North Europe

SETTINGS

Storage Accounts_acdppbookstor_name:

TERMS AND CONDITIONS

ated with the offering; (b) authorize Microsoft to charge or
ing(s), including applicable taxes, with the same billing
(c) agree that, if the deplo;
such deployment with the publi

| I agree to the terms and conditions stated above:

Pin to dashboard

Purchase

Authoring an ARM template

Before you can create a template, some planning tasks are required:

What are the types of resources to be provided?
What are the locations of resources?

What is the version of the resource provider API used to deploy resources?

Must some resources be provided for other resources?

What values should be passed during the deployment, and what values would
you define directly in the template?

¢ Do you need to return values from the deployment?
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Once you have answered these questions, you can get started. Ok, at least theoretically, you
can start. Before you can start, we should clarify the software requirements.

Because a JSON data file is an XML-based text file, you really need only a simple text editor
(for example, Notepad). I recommend you still use Visual Studio (with an excellent JSON
editor). To prevent unnecessary expense, the Visual Studio Community edition is sufficient
for our purposes completely.

There is still an alternative available - Azure Resource Manager Template Visualizer
(ArmViz). With ArmViz, you can create templates with purely graphic means. ArmViz has
one weakness, however - it is a preview and only available outside the platform.

Let's take a look at it:

Open Existing Template

oo i EE—
Load ARM Quickstart Template G @ @
Edit Parameter Defintions
ifosteOrdertlame. ghpp
Download ARM Template
Create Visualizer Button

Deploy To Azure

Portal Ul Editor

cenifcateOrserame certficateOrderName

Gres>  Network @ NIC
— PubliciP @ NSG
1] avp Gateway 5 Storage Acct
B Avtoman @ Workflow
Al eployment @ Server Farm
v
ﬁ Hosting Env U Key Vault

You can find ArmViz at http://armviz.io/#/.
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Creating your own ARM template (for developers)

To create an ARM template, perform the following steps:

1. Open your Visual Studio, and click on the New Project... link:

o

File  Edit ebug Team

Visual Studio

Recent

Featured Videos

IntelliTrace in Visual Studio 2015
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2. Now the selection dialog opens with the available project templates. The required
template, Azure Resource Group, can be found in the Cloud area:

Mew Project
MET Framework 4.5.2 - Sort by: Default
Azure Cloud Service Visual C#

Get Mi Azure SDK for NET Visual C&
needed to pr o
ASP.NET Web Application Visual C# Azure Resource Manager that will create
ur application.

Azure Weblob Visual C&

Azure Mobile App Visual C#

Azure Mobile Service Visual CF

Azure rce Group Visual C#
iPhone
LightSwitch
ffi harePoint

rePoint

b Online

Mame: ACDARMTemplateDemo
Location: r michalski\docume al studio 2015\Projects

Solution name: MTemplateDemo Create direct:

If you do not find the entry there, you have forgotten to install the Azure
SDK and Azure VS tooling.

3. If everything is clear, specify a project Name, for example, ARMTemplateDemo,
and press the OK button.
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4. Now another selection dialog opens, this time with a list of available Azure

templates:
Select Azure Template
DocumentDB . DOC!JI'I"‘IEH'I:DB
By Microsoft
MICROSOFT

Windows Virtual Machine Scale Set
MICROSOFT

Allows you to create a new Azure DocumentDB
Account,

Linux Virtual Machine Scale Set
MICROSOFT

VERSION: 2015-04-08

Service Fabric Cluster This template allows you to create a new Azure DocumentDB Account. The
MICROSCFT template allows you to specify a default consistency policy if you wish, if you don't
specify one the default consistency policy will be applied.

Web app
MICROS0OFT

Web app + S0L
MICROS0OFT

Windows Virtual Machine
MICROSOFT

Windows Server Virtual Machines
with Load Balancer
MICROSOFT

BEOpcEBEE

ok || cance
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5. The template Blank Template that we need for our demo can be found as the last
entry in the list. Select the entry and press the OK button:

Select Azure Template X
Windows Server Virtual Machines Blar.lk Template
with Load Balancer By Microsoft
MICROSGFT The blank template will add a deployment project with a blank
template file and other files needed for deploying to Azure
Logic App Resource Manager.
MICROSOFT VERSION: 1.0

Logic App and APl App
MICROS0OFT

Docker on Ubuntu Server
CANONICAL + MS OPEN TECH

Ubuntu Server
MICROSOFT

Web app + CDN
MICROS0OFT

Storage + CON

OdoOEER A

MICROE0FT
Blank Ternplate
)
[. ‘] MICROS0OFT

oK | | Cancel
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6. Wait briefly until the project has been loaded. You should now see the following
screen:

Solution Explorer

The current project consists of three artifacts in two solution folders, Templates and
Scripts.

In the Templates folder, you will find two JSON files:

® azuredeploy. json

® azuredeploy.parameters.json

azuredeploy.json is the template for the real template and azuredeploy.

parameters. json is used as a store for the required parameter values. The name
azuredeploy you can change in any way. but the endings . json and .parameters. json
must be maintained. In the Scripts folder, you will find a PowerShell script that will help
you to perform the final deployment..
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Let's have a look at azuredeploy. json:

{

"Sschema":
"http://schema.management.azure.com/schemas/2015-01-01/deploymentTemplate. j
son#",

"contentVersion": "1.0.0.0",

"parameters": {},

"variables": {},

"resources": [],

"outputs": {}
}

This is the simplest form of an ARM template but I should like to point out that in this form,
the template is not valid and cannot be executed.

Here is the reason, some of these fields are required and others are optional. The following
table shows whether a field should be filled in:

Field Required

$schema Yes

contentVersion|Yes

parameters No
variables No
resources Yes
output No

As you can see, the fields $schema, contentVersion, and resources need to be filled in.
For the fields $schema and contentVersion, you can continue to use the pre-enclosed
values, so you must add at least one resource.

Now let's add a resource. Once again, I chose a storage account as the resource type. The
relevant section in the azuredeploy. json file looks like this:

"resources": [
{
"type": "Microsoft.Storage/storageAccounts",
"name": " [parameters ('storageAccountName')]",
"apiVersion": "2015-06-15",
"location": "[resourceGroup().location]™",
"properties": {
"accountType": "Standard_LRS"
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]

There's one thing I need to point out: the use of parameters is not necessary but without
parameters, your template would always deploy the same resources with the same names,
locations, and properties.

In order to avoid this situation, in the presented code segment, a parameter for the resource
name is used.

For the parameters, we have to provide the corresponding definition. The relevant section
in the azuredeploy. json file looks like this

"parameters": {
"storageAccountName": {
"type": "string",
"metadata": {
"description": "Storage Account Name"

}

The template is now ready, valid, and executable. The complete code for
azuredeploy. json looks like this:

{

"Sschema":
"https://schema.management.azure.com/schemas/2015-01-01/deploymentTemplate.
json#",

"contentVersion": "1.0.0.0",

"parameters": {

"storageAccountName": {
"type": "string",
"metadata": {
"description": "Storage Account Name"
}
}
}!
"resources": [
{
"type": "Microsoft.Storage/storageAccounts",
"name": "[parameters ('storageAccountName')]",
"apiVersion": "2015-06-15",
"location": "[resourceGroup().location]™",
"properties": {
"accountType": "Standard_LRS"
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Azure resource explorer

The authoring of an ARM template is a difficult process. Especially when it comes to the
individual components of the template and the use of valid values, many users have an
information gap. But also for this problem, there is a solution on the Azure platform: the
Azure resource explorer.

The Azure resource explorer is a tool for looking at your resources or at the resources of the
Azure platform. By using this tool, you can see how the resources are structured, and it
enables you to view the properties for resources.

How can I find the Azure resource explorer?

1. Open your Azure management portal at https://portal.azure.com.

2. In the portal, click on More services, scroll down the list, and then click the
Resource Explorer button:

) e % @) (3) OliverMichalski@win...
£ Sz a0 [ () [lel]| it

ard (3 Share /" Fullscreen (@ Clone [ Delete

New

Resources

® recent ACDIOTDEV

W8 Crypteron

& 2pp senvices
Import/export jobs

BX virtual machines (classic) Resources
Mailjet Email Service ACDIOTDEMO

B virtual machines
Marketplace

R sQL databases
Recent
@ -
Cloud services (classic) .
Resource Explorer Marketplace

@ security Center .
® senice health

% Subscriptions ,
£ QL elastic job accounts

@ Azure Active Directory

Tags
@ Monitor

© ceiling

Templates

‘What's new

a4 Help + support

More services >

Help improve the service menu!
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3. In Resource Explorer, you can find two nodes:

¢ Providers (the resources from the Azure platform itself)
¢ Subscriptions (your resources):

a i g ski@:
Resource Explorer OliverMichalski@win... (il
WINDOWS SERVER USER GRO... Q)

Resource Explorer >*

- X

Choose a node

b Providers

» Subscriptions

4. By clicking the nodes, you can search for the information you want:

i ki@
Resource Explorer S OliverMichalski@win... (il
WINDOWS SERVER USER GRO... Q)

x - X

[Microsoft.Storage/storageAccounts] acdppbookstor — (Response Time 172ms)

¥ Providers N Gt

ptions {
| Studio Enterprise

» Providers

acdappserv
acdbooktest

iotdemo

tdemo

acdiotdev

3
>
>
» acddev
3
3
3

acdml

~ acdppbook

‘StorageAcco...
b Deployments
acdtestiabRG182808

Default-S: -NorthEurope
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Summary

In this chapter, we learned all about the Azure resource manager and therefore the basics
for implementing Azure solutions.

In the first part of this chapter, we saw the creation of an Azure resource group, how to add
resources to this group, and last but not least, how to organize the work with the resources
in this group.

In the second part of this chapter, there followed detailed information for developers and IT
professionals.

In the following chapters, we will use this knowledge and deal with the concrete
implementation.
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Azure Active Directory

As the quantity of cloud services increase, identity management and security as well as
access policies within cloud environments and cloud services is becoming even more
essential and important.

The Microsoft central instance for this is Azure Active Directory. Every security policy or
identity Microsoft provides for their cloud services is based on Azure Active Directory.

Within this chapter, you will learn the basics about Azure Active Directory, how you
implement Azure AD and hybrid Azure Active Directory with connection to Active
Directory Domain Services.

We are going to explore the following topics:

Azure Active Directory overview

Azure Active Directory subscription options

Azure Active Directory deployment

Azure Active Directory user and subscription management

How to deploy Azure Active Directory hybrid identities with Active Directory
Domain Services

Azure Active Directory hybrid high availability and non-high availability
deployments
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Azure Active Directory

Azure Active Directory or Azure AD a multi-tenant cloud based directory and identity
management service developed by Microsoft.

Azure AD also includes a full suite of identity management capabilities including;:

e Multi-factor authentication

e Device registration

e Self-service password management
e Self-service group management

e Privileged account management

* Role based access control

e Application usage monitoring

e Rich auditing

e Security monitoring and alerting

Azure AD can be integrated with an existing Windows Server Active Directory, giving
organizations the ability to leverage their existing on-premises identities to manage access
to cloud based Saa$S applications. An organization is also able to easy implement Single
Sign-On an multi factor authentication through Azure AD without adding third party
software into their environment.

After this chapter you will know how to setup Azure AD and Azure Connect. You will also
able to design a high available infrastructure for identity replication.

The following figure describes the general structure of Azure AD in a hybrid deployment
with Active Directory Domain Services.

a
Windows Server
Active Directory e

Other
[’ Directories a‘ . a

XX

On-premises Microsoft Azure Active Directory Cloud

Source: https://docs.microsoft.com/en-us/azure/active-directory/active-directory-hybrid-identity-design-considerations-overview
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Customers using different Microsoft services like Office 365, CRM online, or Intune are
already using Azure AD for their service. You can easily identify if you use Azure AD if
you have a username like user@domain.onmicrosoft .com. Other top-level-domains like
.de or .cn are also possible if you are using Microsoft Cloud Germany or Azure China.

Azure AD is a multi-tenant, Geo-distributed, high availability service running in every
Microsoft data center around the world. Microsoft has implemented automated failover
with a minimum of two copies of your Azure Directory Service in other regional or global
data centers.

Your directory is running in your primary data center, is regularly replicated into another
two in your region. If you only have two Azure data centers in your region, as in Europe,
the copy will distribute to another data center in another region:

hReplication Ring—'t
By y—n

I\/Iicrz)soft Micrzmoft I\/Iicr:)soft
Azure Region Azure Region AzureRegion
Europe West Europd North Wes US

] ] ]

[} [} [ |
> PP«
Azure Azure Azure
Active Directory Active Directory Active Directory
Primary Copy Secondary Tertiary Copy
Copy
Azure AD Replication

Azure Active Directory options

There are currently three selectable options for Azure Active Directory with different
features to use. There will be a fourth option, Azure Active Directory premium P2 available
since late 2016.
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Azure AD free

Azure AD free supports common features such as:

e Up to 5,00,000 directory objects which could be user, devices, applications, or
groups

e User/group management (add/update/delete), user-based provisioning and
device registration

e Single Sign-On (SSO) for up to ten applications per user

e Self-service password change for the cloud users

e Connect and sync with on-premises Active Directory Domain Services

¢ Up to three basic security and usage reports

Azure AD basic

This supports all the common features from free Azure AD and more, such as:

e Same features like free and additional Group-based access
management/provisioning

Self-service password reset for the cloud users

Company branding (logon pages / access panel customization)

Application proxy

Service level agreement 99.9%

Azure AD premium P1

Supports common features from free and basic Azure AD such as:

¢ Group-based access management/provisioning

Self-service password reset for the cloud users

Company branding (logon pages / access panel customization)

Application proxy

Service level agreement 99.9%
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Premium features such as:

e Self-service group and app management / self-service application additions /
dynamic groups

Self-service password reset/change/unlock with on-premises write-back

Multi-factor authentication (cloud and on-premises (MFA server))
MIM CAL plus MIM server

Cloud app discovery

Connect health

¢ Automatic password rollover for group accounts

Since Q3/2016 Microsoft has also enabled customers to use the Azure Active Directory P2
plan, which includes all the capabilities in Azure AD premium P1 as well as the new
Identity Protection and Privileged Identity Management capabilities. This was an
important step for Microsoft to extend its offering for Windows 10 Device Management
with Azure AD.

Currently Azure AD enable Windows 10 customers to join a device to Azure AD,
implement SSO for desktops, Microsoft passport for Azure AD, and central administrator
BitLocker recovery.

Depending on what you plan to do with your Azure environment, you should choose your
Azure Active Directory option.

Deploying a custom Azure AD

To understand how you deploy an Azure Active Directory you need to understand that
Azure Active Directory is directly connected to your Azure subscription. So, the Azure
accountsubscription administration is always the first service administrator for your Azure
environment. There can only be one account administrator per Azure subscription. The
account administrator is the only one who can manage Azure AD and subscription
connections. If you lose your administrator credentials or lose access to the administrator
account, you can no longer manage your subscription.
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You should therefore plan who will create your subscription and which account is the
account administrator. To create a subscription, the subscription administrator must have a
Microsoft Accounts or former named Live ID or Microsoft Account, Azure Active Directory
account. This can be created, for example, via Office 365 before adding Azure agreements
and subscription payments or could be an account created and synchronized via the Active
Directory Domain Service to Azure. What you shouldn't do is to use a personal account of
an employee to function as an account administrator and Global Azure Administrator. If
there is any change with that employee, you could lose Azure AD access. In any case, you
should work with group accounts or service accounts, so that a minimum of two people are
able to access the subscription.

Normally an Azure Active Directory is created when you create an Azure subscription or
you subscribe to a Microsoft Cloud service like Office 365.

As an Azure account administrator you can create a new Azure AD and change your Azure
subscription to the new Azure AD.

Let's begin by creating an Azure AD:

1. First you need to log in to https://manage.windowsazure.com/:

& https://manage.windowsazure.com/

Currently Microsoft offers two portals:
https://manage.windowsazure.com which represents the old
deployment engine based on Microsoft Service Manager; and the modern
portal https://portal.microsoft.com, which is based on the Microsoft
resource manager engine and should be the preferred portal. As soon as

all service are migrated to resource manager engine, the old portal will be
disabled.
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2. Navigate to Azure ACTIVE DIRECTORY on the lower left site of the navigation

bar.

STORSIMPLE
0

SETTINGS

+ NEW

3. When you click on it, you see the Azure AD which are already deployed. With a
fresh subscription, you normally see the Default Directory. What you also see is
the DATACENTER REGION where your directory is deployed, and which
region your subscription is in:

active directory
DIRECTORY ACCESS CONTROL NAMESPACES

NAME STATUS

Standardverzeichnis =% v Active

MULTI-FACTOR AUTH PROVIDERS RIGHTS MANAGEMENT

ROLE

Global Administrator Shared by all Standarchy

SUBSCRIPTION DATACENTER REGION COUNTRY OR REGL. 0O

Germary

active directory

DIRECTORY ACCESS CONTROL NAMESPACES

MAME 4 STATUS

Default Directory o Actve

MIULT!

~FACTOR AUTH PROVIDERS RIGHTS MAMAGEMENT

ROLE SUBSCRIPTION DATACENTER REGIOMN COUNTRY OR RE.. O

Global Adminictrator Shared by all DataCenter-Flo tub.. Europe, Uniled States.

Global Administrator Shaned by all Default Directory su.. Europe, United States Germany
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4. To create a new directory, you need to click on NEW in the lower left corner and
navigate as shown in the following screenshot:

[[#]] DIRECTORY i‘i CUSTOM CREATE
BIZTALK SERVICE

-
ACCESS CONTROL

ﬂ?ﬁ- | MULTI-FACTOR AUTH PROVIDER
AUTOMATION

L

SCHEDULER

APl MANAGEMENT

REMOTEAPP

ACTIVE DIRECTORY

5. Click on CUSTOM CREATE to start the wizard that will show guide you
through the installation. Within the wizard you will define the DIRECTORY,
NAME and COUNTRY OR REGION for your Active Directory. Every Azure
AD name is unique, so you cannot create one which is already in use:
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Add directory

DIRECTORY

Create new directory Y

MAME

Packt Publishing Demo

DOMAIN MAME

packpubdemo @ | enmicrosoft.com

COUNTRY OR REGION

Germany v

This is a B2C directory, v

Microsoft also added the option to use a business to customer Azure
Active Directory. Azure Active Directory B2C is a cloud identity
management solution for your consumer-facing web and mobile
applications.

You can find more information in the Azure Documentation: https
://docs.microsoft.com/en-us/azure/active-directory-b2c/acti

ve-directory-b2c-overview.
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6. After a few minutes, your new Azure AD will appear in the list:

active directory

DIRECTORY ACCESS CONTROL MAMESPACES MULTI-F

ACTOR AUTH PROVIDERS RIGHTS MAMNAGEMENT

MAME 4 STATUS ROLE

SUSSCRIPTION DATACENTER REGION COUNTRY OR RE.. O
_ a Actve Global ddminisirator Shared by &1 DatalenterFio sub..  Europe, United States

Glotal Administrator Shared by 3 Default Directory su..

Germany

Packt Publishing Demo W Active Global Administrator Shared by a1 Pacit Puliishing De-.. Eurcge, United States

7. Now you can change your subscription to the new Azure Active Directory and
you can add co-administrators, who can also connect to Azure and manage your
resources. You need to navigate to SETTINGS on the left lower site in the menu:

In this menu, you can select the SUBSCRIPTIONS which should be
changed to the new Azure AD.
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8. In the lower half of the page you see the EDIT DIRECTORY button:

SUBSCRIPTIONS  MANAGEMENT CERTIFICATES ADMINEETRATORS AFFINITY GROUPS USAGE REMOTEAPP

SUBSCRIPTION SUBSCRIFTION 1D ACCOUNT ADMINISTRATCR DERECTORY

s s s .
Wisual Shude Premium with MSDN CataCenter.
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9. Within the upcoming wizard, you can change the DIRECTORY:

EDIT DIRECTORY

Change the associated directory

SUBSCRIPTIONS

| Visual Studio Premium with MSDN ‘

DIRECTORY

| Packt Publishing Demo (packpubdemo.onmicrosoft.com) v

10. And confirm the directory mapping;:

EDIT DIRECTORY

Confirm directory mapping

CO-ADMINISTRATORS AFFECTED |

Mo co-administrators will be affected.
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After you agreed that the directory is mapped to the new
subscription all Co-Admins will be removed and you can use the
subscription within the new Azure AD.

11. If you wish or need to add additional administrators on your subscription, you
need to navigate to ADMINISTRATORS:

settings
SUBSCRIPTIONS ~ MANAGEMENT CERTIFICATES | ADMINISTRATORS | AFFINITY GROUPS ~ USAGE  REMOTEAPP
SUBSCRIPTION SUBSCRIPTION 1D ACCOUNT ADMINISTRATOR

12. There you can ADD, EDIT or REMOVE additional administrators to within the
subscription:

settings
SUBSCRIPTIONS ~ MANAGEMENT CERTIFICATES ~ ADMINISTRATORS ~ AFFINITY GROUPS ~ USAGE  REMOTEAPP

NAME SUBSCRIPTION SUBSCRIPTION ID ROLE

Visual Studic Enterprise 43b8966b-fc55-463a-835¢c-c37f6 18109382 Co-administrator

Wisual Studio Premium with MSDIN 438ad611-6c01-4199-ba5e-2cad7T00afc54 Service administrator

13. You can add the following account types as co-administrators:

e Microsoft Accounts or Live IDs
e Azure Active Directory accounts within that subscription
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Adding accounts and groups to Azure AD

First you need to understand what accounts can be added to Azure AD. Basically there are
two types of accounts:

¢ Cloud accounts: Accounts that are created via Azure Active Directory or other
Microsoft Cloud services, like Office 365.

¢ Hybrid accounts: Accounts that are created and located in on-premises Microsoft
Active Directory Domain Services. Those accounts are deployed via the Azure
Active Directory connect and synchronization tool.

To create cloud accounts, you have several options. Most Azure AD users start with Office
365 and do not natively add users via Azure. If you've used Office 365 before, that would
be the simplest for you.

The example shown in the following screenshot guides you how to add a user from the
Office 365 preview portal via https://portal.office.comn:

i Office 365 Admin center preview

> .

Home > Active users
ﬁ | + Add a user More ~~ ‘ il
R splay name A~

Alternatively, to create new users in Azure AD via the Azure Portal you need to follow
these steps:

1. Visit the https://manage.windowsazure.com/ Azure Portal.
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2. Scroll down to Azure Active Directory and select the AD where you want to
create the user:

RECOVERY SERVICES aLlive UiTcLiuny

DIRECTCRY ACCESS CONTROL NAMESPACES i

MNAME 4+ STATUS
AUTOMATION
SCHEDULER Default Directory Q/ Active

0
Packt Publishing D... =» | & Active

API MANAGEMENT

MACHINE LEARNING

STREAM ANALYTICS

OPERATIONAL INSIGHTS

MANAGEMENT SERVICES

ACTIVE DIRECTORY
3
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3. In the menus for USERS and GROUPS you can add new users or groups to your
Azure AD:

packt publishing demo
&3 SRS

DEESLAY MAML WS NAME SOURCLD FROM

Pacie! Pulbdinding ...

Users can have different roles and access to applications or parts of
Azure via Microsoft Azure Resource Manager Security and Access
Roles. You will get more detail on the security features within the
following chapters.

4. By August 2016 Microsoft started to migrate all Azure AD Service into Azure
resource manager engine. So, you will need to become familiar with the new
interface. Browse to https://portal.azure.com:

“® https://portal.azure.com/
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5. Click onMore services on the sidebar and look forAzure Active Directory:

azure |

Resource groups
Azure Active Directory

All resources
Azure AD B2C

Recent
Azure AD Cloud App Discovery

App Services
Azure AD Connect Health

Virtual machines (classic)
Azure AD Identity Protection

Virtual machines
Azure AD Privileged Identity Management

SQL databases
Azure Information Protection

Cloud services (classic)
MyCloudIT - Azure Desktop Hosting

Security Center

Subscriptions

@ Azure Active Directory
G‘ Monitor
© siling

a4 Help + support

More services »

[891]



Deploying and Synchronizing Azure Active Directory

6. The new Azure Active Directory interface does not yet have all the features
enabled. Currently it is not possible to create new Azure Active directories but
you can perform most of the user and application operations:

& Classic portal

o The Azure AD management experience is in preview. Learn more =%

H  Overview

o Quick start Users and groups

MANAGE (] L
M M
Users and groups

Enterprise applications

App registrations
Enterprise applications Azure AD Connect
Azure AD Connect

) Sync not enabled f-_’
Domain names

Password reset
Company branding

User settings

Azure AD app

Recommended

App registrations

p

Other capabilities

Properties

Sync with Windows Server AD
ACTIVITY

Sign-ins

=] Auditlogs

Self-service password reset
What's new

I Company branding
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7. In addition to the new portal Microsoft also extended the user management to the
Azure AD management portal. While writing the book the new user and group
management is still in preview, so changes are still possible. To add or change
user accounts, you now have different opportunities. The first one would be to
open user and group management via Azure Active Directory interface:

F Classic portal

ﬂ The Azure AD management experience is in preview. Learn more =

Users and gro

. @
M M
P Users and groups
& Enterprie applicat
w App registrations

Sy el erulibed
I.'I.III'.'|II' [a® Ll

Company beanding 2

+
=
T Password reset = % management App registrations
Lo

Uer sethings

Sync with Windows Server AD
ACTRATY

Sign-ins

Oither capabilities

logs

Seff-servioe pa

nany branding
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8. Or look for Users and groups with the Microsoft resources:

Subscriptions  »  Visual Studio Premium with MSDI

X

user]

.'. Users and groups
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9. Both ways will bring you to the same blade with options to create Users and
groups:

Users and groups

Users and groups
r-Flo ctive

0 Overview

MANAGE

-
pa  All users

SIGN -INSI FOR 'ALL USERS" BETWEEM 1/19/2017 AND 2/18/2017.

2ha All groups | ALL users
? Password reset

Ml Company branding

‘ﬂ' User settings

= - Sta =
a Group settings tart a free tria

LF Device Settings

ACTIVITY

Sign-ins

=] Auditlogs
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10. To add a user within the new U]I, you click on All users as shown in the
following screenshot:

Users and groups - All users

Users and groups - All users

+ Add EE Columns D Multi-Factor Authentication Y Filter

O Overview
|.. All users
AD Connect Synch Admin
] All groups
¥ Password reset
Il Company branding
ﬂ User settings
ﬂ Group settings
'ﬂ' Device Settings
ACTVITY

= Sign-ing

=l Auditlogs

11. There you click onAdd and follow the instructions shown in the following
screenshot:

Users and groups - All users

Users and groups - All users
D r-Fl W

+ Add | EE Columns [} Multi-Factor Authentication Y Filter
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12. The blade will ask you to provide a username, as shown here:

entar-Flo - PREVIEW

MName @

Peter Pan

User name @

peter@pan.cloud

peter@pan.cloud will be added as...
guest

nal message with the invitation

Profile @

Mot configured

Properties @
Default

Groups @

0 groups selected
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Please be aware that with Azure AD free without Office 365 the
username must be an e-mail or a Microsoft Account (former
Microsoft Live account) to be able to receive the invitation for
Azure AD.

13. While creating the user, you have different options for pre-staging information
about the user, including First name, Last name, Job title or Department:

Profile
User - PREVIEW

General

First name

Last name

Work info
Job title

Department

14. With a synced Active Directory Domain Service and other joined services, you
can change the Source of Authority:

Properties

User - PREVIEW

Source of Authority
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15. You can also join the account directly to Azure AD Groups during creation:

s NSMEe or em

16. The new UI for Azure AD included a new option to join users as account admins
(formerly know as co-administrators). To do this, change the admin rights of the
user by clicking on the relevant user to open the user blade:

Users and groups - All users

Users and groups - All users

+ Add EE Columns [£] Multi-Factor Authentication Y Filter

0 Oveniew

MANAGE
sa All users
AD Connect Synch Admin
_-,." All groups

? Password reset

Il Company branding

n User settings

3 Group settings
ﬂ‘ Device Settings
ACTVITY

= Sign-ins

=] Auditlogs
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17. Then, click on Directory role to open the role options:

AD Connect Synch Admin - Directory role

User - PR W

Directory role @

Overview
o ® User

O Global administrator
REREACE ® Limited administrator

Global administrators have full control over all directory

L
aa Profile
resources.
. -
i Directory role
L] —
i Lroups

B Devices

? Azure resources

ACTIVITY

=| Auditlogs
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18. Not every user needs to be Global administrator to be able to fulfill his job.
Mostly, one of or more of the options of a Limited administrator should be
enough.

H Save Y Discard

Directory role @

® Ucer
@ Global administrator
O Limited administrator

Select the administrative role or roles for this user.

Password administrator @
Service administrator @

Billing administrator @
Exchange administrator @
Skype for Business administrator @
User administrator @
SharePoint administrator @
Compliance administrator @
Security reader @

Security administrator @
Privileged role administrator @
Intune Service administrator @

Guest inviter @
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19. After you add the user to his admin role, you need to go to Subscriptions within
the Azure resources:

Users and groups - All users  » AD Connect Sync

X

GEMERAL

u# Resource groups
All resources

f Subscriptions

0 Billing

a4 Help + support

COMPUTE

B virtual machines

20. There you select the Subscriptions for which the user should be the co-
administrator:

UMW RIFTHN 1D CIMERINT WD

'. Vigual Sudes Entedpaise = Account admen

. Vil Studis Premium.. . Account sdman

[ 100 ]



Deploying and Synchronizing Azure Active Directory

21. In the following blade, you click on Access control (IAM) and then on Add:

Visua

| Studio Premium with MSDN - Access control (IAM)

aa Roles

Access control (JAM)

#{ Diagnose and solve problems

22. Now Select a role for the user. To make him a co-administrator, we need to give
him Owner rights:

Add access ole B X
Visual Studio Premium with MSDN Add :
Lets you manage everything, including access to resources.
1 Select a role
None selected

As an Owner, he has full access to the subscription resources,
which would enable him to do all operations that need to be done
on a subscription. As a Reader, he can see billing and resources of
a subscription but not change things inside the subscription. That
is the option most billing tools like Cloud Cruiser or Azure Costs
need to create their statistics.

23. can now manage the subscription:
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Next, select the user or group which should have the permissions. This user can now
manage the subscription:

You can also invite Microsoft Accounts to your subscription without
creating a user first. When it comes to best practice or how it would be
done in the field, you wouldn't add any single accounts into the
subscription. You should give permission on the subscription or resource
to a group, and then add users to the group.

The other option to create new users and groups, is to sync them via Active Directory
Domain Service from your connected on-premises Active Directory Domain Service. To do
this, you'll need an additional tool named Azure Active Directory Connect, Azure AD
Connect or short AAD Connect.

Azure AD Connect will integrate your on-premises directories with Azure Active
Directory. This allows you to provide a common identity for your users for Office 365,
Azure, and SaaS applications integrated with Azure AD:

Office 365
M h :

Azure Active Your Apps Saas Applications

e[¢|o

Ea Azure AD Connect
——

On-premises Acthve
Directory /
D Signi-on

User

K

B

Directory

Devices

Source: https://azure.microsoft.com/en-us/documentation/articles/active-directory-aadconnect/

[102]



Deploying and Synchronizing Azure Active Directory

Azure AD Connect is the central tool to implement hybrid identities in Azure which
enables you to license your software or implement identity and access management like
Single Sign-On, Multi-factor authentication or the AD Rights Management Service.

Azure AD Connect brings five programs with different purposes for Azure AD Connect:

e Azure AD Connect: Azure AD Connect is the configuration tool with an
integrated and detailed wizard to configure Azure AD and on-premises Active
Directory Domains Services synchronization.

¢ Synchronization Rule Editor: Is a basic tool to configure and customize
synchronizations between Azure AD and on-premises Active Directory Domains
Services:

S Synchronization Rules Editor .

View and manage your synchronization rules

Direction: MV Object Type: Connecton Connector Object Type:
[inooung [] | [-] | 2 I
- Add new rule
Password Sync: MV attribute: Connector Attribute:
E [ | =] I
Mame Connector Precedence Connector Object Type Metaverse Object Type
Type: Scoping filters

Transformations:

- Join rules
Disabled:
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¢ Synchronization Service: The Synchronization Service is a tool to basically
monitors and logs the synchronization between Azure AD and on-premises
Active Directory Domains Services. You can supervise the synchronization

process:

h Teols Actions Help

Mataverse Search

FRAINE T26:33
TORAHNG T26:30 PM
TG T 2628 PM
TR0 T 2607 PM
T2AZ0N6 72607 PM
TAI0NE 6:56:43 PM
T4 006 6:56:14 PM
TG 65611 PM
T HNG 6:56:07 PM
TN 5:55:45 PM
TAZ0N6 6:55:44 PM
TF0NE B:26:10 PM
T NG B25:47 PM
T4/ 006 6:25:45 PM
TG 62543 PM
TG 62520 PM
TG 62519 PM

Prasrtabon:
Emd Timne:

TrAF0V6 72530 PR
TRAHNE T30 PM
FAASHNE T2EEE PM
TAASHNE 7207 PM
TG 65541 PM
TRE0NE BEE42 PM
TG & 582 PM
TG 65610 PM
TrAA0E BEE0S PM
FAASHNE 655044 PM
TG &30 FM
TF242NE B260% PM
TALNNE E2545 PR
TAAHNE 62544 PM
TRAHNE G4 P
AAASHNE BZS S PM

Statuac

Connaction Stathus

Synchronization Emoms
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¢ Synchronization Service Key Manager: Helps to manage security keys to
encrypt data transferred between Azure AD and on-premises Active Directory

Domains Service:

Azure ADSync Key Management Utility \;‘i-

Welcome to the Azure ADSync Encryphon Key Management Wizand.

This wizard allows you to manage the keys used to encrypt data and credentials stored
in Azure ADSync.

{* Exportkey set

~
-
~
Dezcription

This option allows you to export and backup the keys used to encrypt data in Azure -
ADSync to afile. This file should be stored in a secure location |

Mext = Cancel
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e Synchronization Service Web Service Configuration Manager: This came with
the version 1.1.189.0 from Azure Active Directory Connect in June 2016. It is used
to configure Microsoft Account Entity Management (MIM) endpoints with
Azure AD Connect:

& Web Service Configuration Tool - Untitled \;‘i-

File Tools Help
BEd

= &

& SOAP Project

__IIJ Object Types

|&f Test Connection

| Additional Parameters

Ready

Azure AD Connect and all components are freely available and can be

downloaded from Microsoft:
https://www.microsoft.com/en-us/download/details.aspx?1id=47594.
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You can deploy Azure AD Connect in three different ways for the users. Each method gives
different kinds of integration levels and is more or less dependent to your Azure AD
subscription level:

User sign-in
Select the Sign On method.

®) Password Synchronization [ 7]

) Pass-through authentication @ (Preview)
) Federation with 4D Fs @

) Do not configure @

Select this option to enable single sign on for your corporate desktop users:

Enable single sign on @ (Preview)

The first solution is to usePassword Synchronization. This option transfers user passwords
as hashed values to the cloud. The option is also that one which enables the basic Single
Sign-On option for your users to Azure AD-based applications in your organization. The
password synchronization is only based on user account and password replication. So
changes within Azure AD will take some time or be manual. This option is also only
practical for small environments with less than 300 users. For larger environments, you
would have too much replication traffic and too many changes within Azure AD, which
would take too long. As an example, a replication of around 4,000 users could take up to 12
hours before it is visible in the Azure AD:

The following screenshot shows you the tooltip you get when you hover over the question
mark at PASSWORD SYNCHRONIZATION:

PASSWORD SYNCHRONIZATION

This opticn allows your users to sign in to the
cloud using the same passwords that they use

On-premises.
Password synchronization does not store or
send clear text passwords.
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The second option is to select the new PASS-THROUGH AUTHENTICATION. With this
option, your AD Connect and Azure AD will not store any identity data, and they will send
all requests directly to your environment.

The following screenshot shows you the tooltip you get when you hover over the question
mark at PASS-THROUGH AUTHENTICATION:

PASS-THROUGH AUTHENTICATION

Pass-through authentication enables Azure

Active Directory to authenticate users using
your on-premises identity infrastructure.

The third and most complex solution is to implement an Active Directory Federation
Services (ADFS or AD FS) with Azure AD, in the interface named federation with AD FS.
That will enable full Single Sign-On and add multifactor authentication. The organizations
and implementations. If you want to implement ADFS you need also to have Public and
Private Key infrastructure and certificates from a trusted agency in place. For ADFS you
need good response times so you might need to upgrade your Internet access and/or wide
area network connectivity.

The following screenshot shows you the tooltip you get when you hover over the question
mark at Federation with AD FS:

SINGLE SIGN ON

This opticn allows your users to do federated
sign in using AD F5.

While logged in to the corporate network, your
users can access cloud rescurces without
entening their passwords again.
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The fourth and easiest way is to not configure user sign-in. This option enables only license
and user replication from local to cloud and vice versa. There is no option to replicate
passwords, and your users will not be able to sign in or use Azure AD resources. Users
would be able to use, for example, Office 365 or Azure remote app.

The following screenshot shows you the tooltip you get when you hover over the question
mark at DO NOT CONFIGURE:

DO NOT CONFIGURE

This option allows your users to do federated
sign in using a solution not managed by this
wizard.

While logged in to the corporate network, your
users can access cloud resources without
entering their passwords again.

With the new enhancements in Windows 10 and with Azure AD, you can now also
configure Single Sign-On directly from your on-premises Windows systems. To enable this
feature, you need to mark Enable single sign on:

Single sign on
|

This option enables users on the corporate
network to get a single sign on expenience

when accessing cloud services from their
domain joined desktop machines.
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Installing Azure AD Connect - prerequisites

For those who haven't worked with AD FS before, Federations offer a standard-based
service that allows the secure sharing of identity information between trusted business
partners (known as a federation) across an extranet. When a user needs to access a web
application from one of its federation partners, the user's own organization is responsible
for authenticating the user and providing identity information in the form of claims to the
partner that hosts the web application. The hosting partner uses its trust policy to map the
incoming claims to claims that are understood by its web application, which uses the claims
to make authorization decisions. So, basically Azure AD and Microsoft become your
business partner in AD FS.

From a planning perspective, the following prerequisites must be in place:

¢ An Azure subscription or an Azure trial subscription-this is only required for
accessing the Azure Portal and not for using Azure AD Connect. If you are using
Azure PowerShell or Office 365 you do not need an Azure subscription to use
Azure AD Connect.

¢ An Azure AD global administrator account for the Azure AD tenant you wish to
integrate with.

e An AD Domain Controller or member server with Windows Server 2008 or
newer (see the following for the appropriate sizing for that machine)

The Domain Controller or member server you will be using as the Azure AD Connect
machine in your environment must meet the following minimum specifications:

Number of objects in AD CPU Memory | Hard drive size
Fewer than 10,000 1.6 GHz |4 GB 70 GB

10,000 to 50,000 1.6 GHz |4 GB 70 GB

50,000 to 100,000 1.6 GHz |16 GB  |100 GB

For 100,000 or more objects the full version of SQL
Server is required otherwise Windows internal
database or SQL Express can be used.

100,000 to 300,000 1.6 GHz |32 GB 300 GB
300,000 to 600,000 1.6 GHz |32 GB 450 GB
More than 600,000 1.6 GHz |32 GB 500 GB
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First before you start the installation of the AD Connect you need to configure two user
accounts. The first one should be a service account with enterprise admin rights or for
subdomains with domain admin rights within your on-premises Active Directory Domain
Service. The other one must be a global administrator in Azure Active Directory.

The following screenshot shows you the User settings you need for the Azure AD synch
administrator:

Name @
ADConnect Synch

User name @

azureadsynch@

‘ azureadsynch
will be added as a guest

Include a p nal message with the invitation

Profile @

Mot configured

Properties @

Groups @
i 0 groups selected
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These two accounts will perform actions on both directories. So, the on-premises user won't
have access to Azure AD, and the Azure AD admin won't have access to the on-premises
AD:

AD Connect Synch Admin - Directory role

Directory role @

0 Overview ® U

O Global administrator

MANAGE ® Limited administrator

- o~ . -

na Profile Global administrators have full control over all directory
resources.

£, Directory role

The following diagram shows you the basic workflow behind the communication from
Azure AD, AD Connect and on-premises Active Directory Domain Service:

Transmit changes to
AD Connect Database

Transmit changes to
AD Connect Database

On-Premises Azure AD
Synch User Azure AD Connect Synch User
Infrastructure
Get and perform changes | Get and perform changes

&

Azure
Active Directory

On-Preniises
Domain Controller

After you choose which type of user sign-on you want to use for your Azure AD users
implementation, the wizard changes and adds or removes configuration options. For the
ADFS implementation you need to perform some more steps to get the federation running.
For the ADFS implementation, you will need at least one ADFS Server and one ADFS
Proxy additionally as well as additional service accounts. The connection will work
automatically based on Windows Remote Management (WinRM). As explained earlier, the
Azure AD will authenticate against your on-premises ADFS implementation.
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The following diagram reflects the more complex environment:

Transmits Access Tickets /
Grants or Denies Access Tokens

Q Azure
Active Directory

ADFS Proxy

Grants or denies access based
on Kerberos

S
ADFS Server On-Preniises
Domain Controller

Installing basic Azure AD Connect environment

As an example, I will show you how to implement Azure AD Connect with password
synchronization. The other options for the setup are similar:

1. First you need to download Azure AD Connect. Within the setup you will have
to do the configurations for the synchronization but you can redo your setup by
looking for Azure AD Connect in the Windows Start menu:

Azure AD Connect
Synchronization Rules Editor

Synchronization Service

Synchronization Service Key Ma..

Synchronization Service WebSer .
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To be aware, your AD Connect Server must be joined to the on-
premises Active Directory Domain.

2. Accept the license terms and click on Continue:

&» Microsoft Azure Active Directory Connect

Welcome to Azure AD Connect

Express Settings

I Run this installation tool on the server where the synchronization service component will be
installed.

Azure Active Directory Connect integrates your on-premises and online directories.

This installation tool will:
« Guide you in selecting a solution (for example, password synchronization or federation with ADFS)

« Install identity synchronization and other Microsoft software components required to deploy the selected
solution

« Verify the integration of your on-premises and online directories

Learn more

| agree to the license terms and privacy notice.
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3. Choose Customize to continue:

& Microsoft Azure Active Directory Connect

Express Settings
P d

If you have a single Windows Server Active Directory forest, we will do the following:
« Configure synchronization of identities in the current AD forest of DCF
« Configure password synchronization from on-premises AD to Azure AD
« Start an initial synchronization
« Synchronize all attributes

« Enable Auto Upgrade

Learn more about express settings

If you would like different settings, click Customize.

Datacenter-Flo.local is not a routable domain. It is recommended to use custom settings to configure
user sign-in options.
Learn more about non-routable domains and user sign-in settings.

4. Choose Password Synchronization and click on Next:

User sign-in

Select the Sign On method.

) Password Synchronization 6'

() Pass-through authentication @ (Preview)
) Federation with 4D Fs @

) Do not configure e

Select this option to enable single sign on for your corporate desktop users:

Enable single sign on @ (Previe
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5. In the next window enter the credentials of your Azure AD synch account:

&+ Microsoft Azure Active Directory Connect

Connect to Azure AD

Express Settings

User Sign-In Enter your Azure AD credentials: 9
Connect to Azure AD USERNAME
sync [—

Connect Directories
. ) PASSWORD
Azure AD sign-in
assssReeS
Domain/OU Filtering
Identifying users
Filtering

Optional Features

Configure

6. On many websites and also Microsoft documentations you will find terms like
DirSync and AD Sync. Both are out of support since Azure AD Connect reached
production state. Please visit this website for more

information http://blog.azureandbeyond.com/2017/04/06/dirsync-azure—-ad—
sync-end-of—
support/?fb_action_ids=1199177306847421&fb_action_types=news.publishes
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7. Next, you need to add your on-premises administrator account:

&+ Microsoft Azure Active Directory Connect

Connect your directories

Express Settings

User Sign-In Enter connection information for your on-premises directories or forests: (2]
Connect to Azure AD DIRECTORY TYPE
Sync | Active Directory |'|
FOREST @
Azure AD sign-in | Datacenter-Flo.local |'|

Domain/OU Filtering
USERNAME

| DCPadministrator |

Identifying users

Filtering
PASSWORD

Optional Features
LA L L L Ll

Configure

CONFIGURED DIRECTORIES

Esl
i

Datacenter-Fla.local (Active Directory) Q

For multi domain forest Active Directory infrastructures, your
admin account on-premises need to be an enterprise administrator.
If you only have a single domain forest, you can use a regular
domain admin.

8. For the next step, you need to select the attribute in your on-premises domain
which identifies the User Principal Name (UPN) in the Azure AD.

The UPN is an Internet-style login name for a user based on the
Internet standard RFC 822.

[117]



Deploying and Synchronizing Azure Active Directory

9. Microsoft best practice is to select the user principal name of your on-premises
domain. This isn't the best option in all scenarios:

Azure AD sign-in configuration

To use on-prémises credentals for Azure AD sgne-in, UPN suffies in uiemanme should match 1o one of the

Expréds Settings

Lisar Sigr-in vedified custom demains in Azire AD. The foliowing table lists the UPN suffives defined in your on-premises
Connect to Azune AD environment. along with the matching custom domain in Azure. 6
Sym Active Directory UPN Suffix Azure AD Domain

Connict Directomnes _ Nt Added )

-
. Q

Filtenng

Optional Featunes Sielect the on-premises attribute to use as the Azure AD usermame

Conhgure USER PRINCIPAL MAME B

. userPrincipalName -
textEncodedORAddress

tithe

treebame
unicodePwd
unixHomeDirectory

g their on-premises credentials.
userParameters

userPrincipali ama

userSharedFolder

userWorkstations
whenCreated
wiWWHomePage

Just from the field, it is not always helpful to choose the user principal.
Depending on the domain, sometimes it is better to choose the e-mail
instead of the user principal name in Azure AD. That's because the
primary e-mail in a synced scenario is always the login name. So, if your
login name is @company .onmicrosoft.com the primary e-mail would
become this domain too.

10. The following diagram shows you an example for a decision path, when to
choose UPN and when an e-mail address. It's very basic but helps in most cases:
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11. After you select which attribute that will be your identifier, you need to set the
AD filter. It isn't recommended to parse the whole ADDS for synchronization,
because that would take a lot of time, unless you have a large on-premises Active
Directory. For faster synchronization, it is recommended to select only a subset of
the on-premises Active Directory objects; for example, select only the
organizational units or OUs that contains the requested objects:

Do you use a top level domain as Active
Directory Domain Service name?
(example: contoso.com)

7 N
No Yes

4

Are you ok with

X Choose User Principal Name
@company.onmicrosoft.com

as primary mail and login in
Azure AD?

No Yes
y 2 LN

Choose Mail

| ’ Choose User Principal Name

Syne all domaing and OUs
= Sync selected domairs and OUs

4 ¥ Datscernber-Flodocal

¥l Bualfin
Computers
Domain Controllers
ForsignSecuntyPrincipals
nirastructune
LostAndFound

LA ALY

hianaged Senice Accounts
WTDS Chutas

Program Data

Systemn

Lisers.

LR AN LY

Conhguratien

Previous
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12. Now choose how your users should be identified over your domain. Depending
of your decision you now select user principal name or e-mail:

&> Microsoft Azure Active Directory Connect

Uniquely identifying your users

Select how users should be identified in your on-premises directories. (7]

Express Settings
User Sign-In

Connect to Azure AD ®) Users are represented only once across all directories.

Sync () User identities exist across multiple directories. Match using:
Connect Directories
Azure AD sign-in
Domain/OU Filtering

Filtering

CUSTOM ATTRIBUTE

Optional Features

Configure . e 5
Select how users should be identified with Azure AD.
SOURCE ANCHOR @
objectGUID -]
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13. Afterwards configure the filter for your accounts. You can either synchronize all
users and device or use a filter group. Here the best way is to have specified
group for your users. From a security and resource perspective you shouldn't
select all users otherwise you would sync unnecessary or possibly restricted
accounts to Azure AD:

Filter users and devices

Liser SEar-in For a pilot deployment, specify 3 group containing your users and devices that will be synchnonized

Synchronge all users and dewies
Sync ® Synchronize u-!l.-:'.e-dﬂ

Azare Al hgrrin | R Symch-0365 Cha Users.0C N Resone
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14. In the next steps, you choose which features you want to have synced in addition
to the attributes:

&> Microsoft Azure Active Directory Connect

Optional features

Express Settings

User Sign-In Select enhanced functionality if required by your organization.

Connect to Azure AD
[ Exchange hybrid deployment @

Azure AD app and attribute filtering @
passward synchronization @
Password writeback @

Sync
Connect Directories
Azure AD sign-in
Domain/OU Filtering
Identifying users [ Group writeback (7]
Filtering Device writeback @

Optional Features Directory extension attribute sync @

Azure AD Apps

Azure AD Attributes Learn more about optional features

Directory Extensions

Configure

Some, like Exchange hybrid deployment and Device writeback, are only
available with certain Active Directory extensions or with additional
subscriptions like Azure AD premium or mobile device management like
Intune. Best field practice is to at least sync the Azure AD app and attribute
filtering. That will enable you to sync allowed apps and license attributes
between Azure AD and Active Directory, which is, for example, necessary if
you license your Microsoft Office in your Terminal server environment with
Office 365 E3 or E5 plans. If you do not choose to enable the feature, it could
be possible that some applications will not appear to be licensed. Office 365
installed on a Citrix Terminal Server is a good example for that. Without
synchronization, Citrix does not know about the license details and the user
receives an Office licensing login every time he starts his Office applications
on the Terminal Server.
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15. In the next few windows, you can decide which Azure AD apps will be synced:

&> Microsoft Azure Active Directory Connect

Azure AD apps

The information necessary to use the following apps will be exported to Azure AD. Remove an app only if
required to meet strict organizational security policy.

Express Settings

User Sign-In

Connect to Azure AD

Sync AZURE AD APPS
Connect Directories v
Azure AD sign-in
Domain/OU Filtering
Identifying users
Filtering

Optional Features

< & &8RS

Azure AD Apps

Azure AD Attributes
: ) [[] 1 want to restrict the list of applications. 9
Directory Extensions

Configure
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16. Afterwards you can limit the attributes from Active Directory that will be
transferred to Azure AD. Microsoft does not recommend limiting the attributes:

&> Microsoft Azure Active Directory Connect

Azure AD attributes
Express Settings

User Sign-In These attributes will be exported to Azure AD based on the previously selected application. Remove an

individual attribute only if requirad to meet string organizational security policy.
Connect to Azure AD

Sync EXPORTED ATTRIBUTES
ntEnabled I

MName

<
3

Connect Directories

Azure AD sign-in
Domain,/OU Filtering
Identifying users
Filtering

Optional Features
Azure AD Apps
Azure AD Attributes

Directory Extensions

Configure

LA A A (A (A LA LA (Y A

department

[[] 1 want to further limit the attributes exported to Azure AD. 9

|| View the list of attribute as comma-separates values
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17. Now you can select which Directory extension attributes from your on-premises
environment are transferred to Azure AD. This is important for certain
applications running in the cloud. In this walkthrough, we will not select any
attribute:

&> Microsoft Azure Active Directory Connect

Directory extensions

Express Settings
Synchronize directory extension attributes from on-premises to Azure AD to make them available to cloud-

User Sign-In
based apps.
Connect to Azure AD
Sync Avai At
Yl Available Attributes Selected Attributes

Connect Directories

Azure AD sign-in accountExpires (user) [Largelnteger] m
Domain/OU Filtering accountNameHistory (group) [String]
Identifying users accountNameHistory (user) [String]
Filtering aCSPolicyMName (user) [String]
. adminCount (group) [Integer]
Optional Features adminCount (user) [Integer] <
Azure AD Apps adminDescription (group) [String]
Azure AD Attributes adminDescription (user) [String]

Directory Extensions adminDisplayMame (group) [String]

5 adminDisplayMName (user) [String]
Configure altSecurityldentities (group) [String]
altSecurityldentities (user) [String]
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18. Once you've run through these steps, you can complete the installation. Outside
of a migration scenario, or as long as you don't want to enable high availability
for Azure AD Connect, you can start synchronization. Otherwise you should
stage your installation first and start the first synchronization after:

&> Microsoft Azure Active Directory Connect

Ready to configure

COnce you click Install/Upgrade, we will do the following:

Express Settings
User Sign-In

Connect to Azure AD + Configure synchronization services on this computer
Sync

Start the synchronization process when configuration completes.
Connect Directories

o [] Enable staging mode: When selected, synchronization will not export any data to AD or Azure AD.
Azure AD sign-in
Domain/OU Filtering
Identifying users
Filtering

Optional Features
Azure AD Apps
Azure AD Attributes

Directory Extensions
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19. To disable the staging mode, you need to start Azure AD Connect from the Start
menu again. It will act like a regular Azure AD Connect, except that the second
wizard option is to disable the staging mode:

& hMicrosoft Azure Active Directory Connect

- Configure staging mode

Staging Mods ‘When staging mode is enabled, no data changes will be exported to Azure AD ar on-premeses AD

- 05, Faspword witbeback and password synchrorezaton will 3iza be disabled.

LN e

" Enable staging mode

Before you disable staging mode, ensure no other synchronization service is active and exporting to
the same Amare AD directory.

You have now implemented a simple SSO-enabled Azure AD and Active Directory
synchronization.

After you've started synchronization, Azure AD Connect will replicate changes every hour
between Azure AD and Active Directory.
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You can either trigger synchronization manually by using following PowerShell commands:

e With start-ADSyncSyncCycle -PolicyType Delta, you sync all changes
since the last sync.

e With start-ADSyncSyncCycle -PolicyType Initial, you perform a full
sync with all settings you have configured in Azure AD Connect. It's likely to be
what you would do when you start sync after installation.

From a common practice a security standpoint, you should not sync any
on-premises domain admin account in Azure AD or shouldn't give the
personal Azure AD account of you IT people any admin rights in Azure
AD. Anytime you should create cloud only accounts for your admins,
which also only serve as admin accounts in Azure AD. That protects both
directory from capturing if any of the admins is corrupted.

Azure AD Connect high available infrastructure

Now you know how to set up a basic AD synchronization without considering availability
infrastructure, and now we'll look at how you can achieve Azure AD synchronization in a
high availability environment.

The first thing you should know is that the Azure AD Connect tool cannot be clustered, so
you need to use the staged mode to implement it in passive mode.

So, for placement in either high availability or non-high availability infrastructures, it is
recommended that you place the systems which are involved in the synchronization in
Azure virtual machines. This is so that you do not transfer as much data through the open
Internet. More details about these concept will be explained in the next chapter about Azure
networking.

In our high availability scenario, every active and primary source of synchronization is
placed into Azure. The backup and passive parts are based into the on-premises data center
and connected via VPN or MPLS to Azure.

So, to have a user and password synchronization option in a high availability environment,
we need the following system:

e Two Active Directory domain controllers with Global Catalogue and DNS
e Two SQL server database servers within an application cluster
e Two Azure AD Connect servers, one in active and one in staged mode
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For the domain controllers and database servers, both will automatically fail-over if one
system falls out. For the Azure AD Connect server you need to disable the staged mode and

perform the fail-over manually.

The following diagram shows you how such an infrastructure could look:

&

Azure
Active Directory

Replication

Azure Datacenter

Wt

=<
S
SQL Clusfer Node  pgmain dontroller AD Connect Server

[Active node)

—
= c
2 2
" ®
= =
= = Secure Network Tunnel
L w
o= o«
=
N
Datacenter Firewall
0 <
$
SQL Cluster Node  pomain Controller AD Connect Server
(Passiv / Staged node)
Local Datacenter
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Looking at a more complex scenario, if you want to implement a high availability ADFS
infrastructure some additional systems are needed:

e Two Active Directory domain controllers with Global Catalogue and DNS

Two SQL Server database servers within an application cluster
Two Azure Active Directory Connect servers, one in active and one in staged

mode
Two Active Directory federation servers

Two Active Directory federation proxies

Such an infrastructure could look like the following architectural schema:
{ Relay Access Tokens |—®
Replication

Azure Datacenter

Grants / Revokes Access

Secure
Relay

Replication

W

SQL Clusfer Node  pomain

i

bntroller AD Connect Server

ADFS Proxy
(Active node)

Replication

c
5]
2
]
-
-1
[
o

Replication

| Secure Network Tunnel |

0

Datacenter Firewall

o)

X5
ADFS Proxy ADFS Server SQL Cluster Node Domain Controller AD Connect Server

(Passiv / Staged node)

Local Datacenter
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Summary

You should have learned how Azure AD works and what feature each subscription level of
Azure AD offers to you. You should also be familiar with creating users in Azure AD and
syncing them with your on-premises Active Directory. You saw also other options for user
sign in with ADFS and how to make your Azure Hybrid environment highly available.

Within the next chapter, we will cover the internal, external and hybrid networking with
and within Azure.
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Just as you plan the network in your data center or company, you need to do it in Azure
also. Networking is essential in Azure and if you do not plan it right you could force
outages or bottlenecks for deployed services.

Depending on what you plan with Azure, you should put some effort in planning your
network and connections into Azure.

Within this chapter, you will learn the basics about Azure networking, how to implement
Azure networking, and how to decide which WAN and connectivity solution you should
use.

We are going to explore the following topics:

e Azure virtual networks

e Azure VPN gateways

e Azure local gateways

e Azure site-to-site and point-to-site VPN
e Azure ExpressRoute

¢ Azure connections and routes

e Azure DNS

¢ Azure application gateway

We will also set up a basic network configuration during this chapter.
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Azure networking limits

Before we start deep diving into the Azure components, let us take a view on the

networking limits in Azure:

Resource Default Maximum limit
limit

Virtual networks per subscription 50 500

DNS servers per virtual network 9 25

Private IP addresses per virtual network 4,096 4,096

Concurrent TCP connections for a virtual 500k 500k

machine or role instance

Network interfaces 300 10k

Network security groups 100 400

NSG rules per NSG 200 500

User defined route tables 100 400

User defined routes per route table 100 400

Public IP addresses (dynamic) 60 Limit can be increased by
support

Public IP addresses (static) 20 Limit can be increased by
support

Load balancers (internal and Internet facing) 100 Limit can be increased by
support

Load balancer rules per load balancer 150 150

Public frontend IP per load balancer 5 Limit can be increased by
support

Private frontend IP per load balancer 1 Limit can be increased by
support

Application gateways 50 50

There are additional limits for Azure ExpressRoute. We will take a look at them when we

are talking about ExpressRoute later on.
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Azure networking components

To start with Azure networking, you need to know and understand the components which
are needed to set up an Azure solution.

Let us start from the easiest part to the more difficult ones.

Azure virtual networks (VNet)

An Azure VNet is a logical isolated network for your services connected to your
subscription in Azure. You have full control about the IP address blocks, DNS settings,
security policies, and route tables within this network. You can also split your VNet into
subnet and launch Azure laaS virtual machines and cloud services within these subnets. By
using Azure virtual gateways and WAN solutions, you can also connect your virtual
networks to the Internet or your on-premises environment.

When you look for Azure VNet in Azure, you basically search for the network and you
should see the symbol shown in the following screenshot:

Virtual networks

Normally you're setting up a network like you do in your on-premises network. You create
a network with an IP range such as 10.0.0.0/16 and split it up into different
subnetworks. Every Azure VNet has at least a minimum of two subnets. The first is the
gateway subnet, which is basically a router network where every internal network router
for the other Azure VNet subnetworks is in. We personally prefer to use the first subnet of
the Azure VNet as the gateway subnet but you can choose any subnet you like. The only
thing you need to know is that the gateway subnet needs a minimum of /29 CIDR IPs. I
normally recommend /24 CIDR. You would never use it but it's logical and you can follow
up with a /24 CIDR subnet design. The second one is the network for your services or
servers depending on your own design, normally itis /24 CIDR.

As of September 2016, Azure started to support IPv6 to be used in Azure.
The deployment and support of IPv6 is still in progress while writing the
book.
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The following diagram shows you an example for a network configuration:

My Azure VNET 10.0.0.0/16 ()

—{__ GatewaySubnet 10.0.0.0/24 ()

—( Servers 10.0.1.0/24 () :
e e e e <,,,>

Virtual Network

All subnetworks are fully routed to each other. That is not the best situation in most of the
cases. One example is when you need a Frontend and a Backend network in Azure, as
shown in the following diagram:

( Frontend 11.0.1.0/24 ()
S
. :
S
( Backend 10.01.0/24 ()
.......................................................... (,;,>
Virtual Network

Currently there are only two ways to resolve that issue:

¢ The first one is to create two VNets and put a virtual machine with two network
adapters in both networks and route within the virtual machine.

¢ The other way is to implement custom routes and send packages for the frontend
network into the either of your other Azure or on premises networks.

There is a great nice to know within the VNet setting. Under Monitoring, you can see a
detailed networking diagram of your Azure network.
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The following screenshot shows an example of a Diagram:

ol DLF—AV’iE—VNO'] - Diagram

DC|

b Refresh

Overview
=] Activity log

Access cantrol (AM) GatewaySubnet 10.0.0.0/24

Tags

Address space a DCF—AWE—GW01
Connected devices

Subnets Gateway type

VPN
Public IP address

= DNS servers
Peerings
Properties
Locks

Automation script

MONITORING

Server 10.0.1.0/24

+  Diagram

SUPPORT + TROUBLESHOOTING

& New support request i No connected devices
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VNet peering

There is also an option to connect different Azure VNet works in the same Azure data
center. This option is called Azure VNet peering. VNet peering for Azure virtual network
lets you directly link two virtual networks in the same region via private IPs. VNet peering
routes packets between virtual networks through the internal Azure backbone network.
There is no Azure gateway between these networks. This allows a low-latency, high-
bandwidth connection between virtual machines in the virtual networks.

VNet peering also allows transit through the peered virtual networks, so a network virtual
appliance or a VPN gateway in one virtual network can be used by a virtual machine in
another peered virtual network. Peering works across virtual networks in different
subscriptions. So you are able to connect, for example, subscriptions paid by different
departments or subscription owners. Later in this chapter, I will show you how to set up
VNet peering. In the future, it may also be possible to connect Azure services such as Azure
SQL or Azure Storage directly via VNet peering to Azure VNets. That would allow you to
use Azure PaaS resources without using a public network or connection in Azure.

As of September 2016, Microsoft allows VNet peering between Azure
Resource Manager (ARM) environments and Azure Service Manager
(ASM) environments. That would enable customers to migrate from ASM
to ARM more easily.

Azure VPN gateways

Azure VPN gateways are basically your core routers and firewalls within your Azure
environment.

An Azure gateway can serve different purposes:

¢ Internet gateway

Site-to-site VPN gateway

Point-to-site VPN gateway

ExpressRoute gateway
VNet-to-VNet gateway
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We won't be able to cover the deployments of point-to-site VPN gateways
0 in this book but you can find a detailed guide in the Microsoft

documentation at
https://azure.microsoft.com/en-us/documentation/articles/vpn-gat

eway-howto-point-to-site-rm-ps/.

The following screenshot shows the Azure service you need to look for when you want to
implement an Azure VPN gateway:

ﬂ Virtual network gateways

Every VNet can have at least one VPN gateway. VPN gateways are available in different
service offerings with different features and available services.

The following table shows a short summary:

VPN gateway | VPN Active - | ExpressRoute VPN gateway
throughput |[gateway |Active |gateway and
max VPN throughput ExpressRoute
IPSEC coexist
tunnels
Basic 100 Mbps 10 No No No
Standard 100 Mbps 10 No 1000 Mbps Yes
High 200 Mbps 30 Yes 2000 Mbps up to | Yes
Performance 10000 Mbps
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The following diagram shows how the basic VPN Gateway is connected to your Azure
network:

{

i Gateway <> Office or

Virtual Network Datacenter

With the standard or performance gateway it would look like the following diagram:

- (T My Azure VNET 10.0.0.0/16 ()

—{  GatewaySubnet 10.0.0.0/24 - ExpressRoute {5 QQQQ
L : |PSec VPN [
L { Servers 10.0.1.0/24 —— - o
: VPN :
e STV i Office or
Virtual Network Datacenter
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When you start the setup of a gateway, you need to decide what kind of gateway you want
to deploy. The basic offering can be deployed via Azure GUI; for the other offerings, you
need to do some PowerShell. The following screenshot shows the GUI version:

Gateway type @

ExpressRoute

VPN type @
Route-based | Policy-based

Depending on your WAN solution, you choose either VPN or ExpressRoute. For
ExpressRoute, you need an MPLS solution in place. I will explain that later. For the VPN
solution, you need to decide between a Route-based or Policy-based VPN, which means
you need to decide if you want to enable dynamic routing with IPSEC IKEv2 or static IPSEC
IKEv1.

The decision as to which VPN type you need must be done based on your on-premises VPN
device. Not every device can speak Route-based VPN. Microsoft has published a list of

supported devices. You can see them here at
https://azure.microsoft.com/en-us/documentation/articles/vpn-gateway—-about-vpn-

devices/.

There are also some more additional requirements you need to think of when choosing your
VPN gateway in Azure. The following table shows you those provided by Microsoft:

Policy-based |Route-based Route-based Route-based

basic VPN basic VPN standard VPN |[high

gateway gateway gateway performance

VPN gateway

Site-to-site Policy-based Route-based Route-based Route-based
connectivity (S2S) | VPN VPN VPN VPN

configuration |configuration configuration configuration
Point-to-site Not supported |Supported (can |Supported (can |Supported (can
connectivity (P2S) coexist with coexist with coexist with 525)

52S) S2S)
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Authentication Pre-shared key |Pre-shared key |[Pre-shared key |Pre-shared key

method for S2S for S25 for 525
connectivity, connectivity, connectivity,
certificates for | certificates for | certificates for
P2S connectivity | P2S connectivity | P2S connectivity

Maximum 1 10 10 30

number of S2S

connections

Maximum Not supported |128 128 128

number of P2S

connections

Active routing Not supported |Not supported |Supported Supported

support

In summary, you can basically have the following gateway configurations:

¢ The policy-based basic VPN Gateway with site-to-site VPN is shown in the
following diagram:

0]

(" My Azure VNET 10.0.0.0/16

GatewaySubnet 10.0.0.0/24

Servers 10.0.1.0/24

Virtual Network

Office or
Datacenter

Looking on the current WAN developments and most of the
customer infrastructures, a policy-based VPN Gateway should
only be used if there is absolutely no other option. Most enterprise
grade Firewalls are able to work with route-based VPN.
Otherwise you can switch to a virtual network device in Azure.
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¢ Route-based standard VPN Gateway with ExpressRoute shown in the following
diagram:

— Servers 10.0.1.0/24

VPN
Gateway - )
et ey Office or
Virtual Network Datacenter

e Route-based basic VPN Gateway with a Site 2 Site VPN and Point 2 Site VPN or
a Route-based standard or performance VPN Gateway with a Site 2 Site VPN
and Point 2 Site VPN:

( My Azure VNET 10.0.0.0/16 ()

|:: GatewaySubnet 10.0.0.0/24 [)}—
: []

—
Servers 10.0.1.0/24 () ===
: VPN :
SOOI .G.?t..ef’.“.a.).'(..;. Pol PN Office or
Virtual Network Datacenter
~
~
~
~
VPN User
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¢ Route-based standard or performance VPN Gateway with site-to-site or
ExpressRoute:

- (C My Azure VNET 10.0.0.0/16 ()

—{  GatewaySubnet 10.0.0.0/24 (}—ﬁ/—( VPN or MPLS }

[ : | Q

_ — Servers 10.0.1.0/24 () -V:N- .|.
S Gateway ., '+ Office or
< > Datacenter

Virtual Network

¢ Route-based standard or performance VPN Gateway with a site-to-site VPN and
ExpressRoute:

(" My Azure VNET 10.0.0.0/16 ()

—  GatewaySubnet 10.0.0.0/24 (] ExpressRoute (
A

[ IPSec VPN
— Servers 10.0.1.0/24 () =™=
: VPN
e e Gateway ...5.> Office or
Virtual Network Datacenter

Later in the chapter, you will learn how to configure a VPN Gateway with ExpressRoute
and a basic VPN with a site-to-site VPN and how to upgrade that VPN to standard or
performance. You will also learn what you need to do to implement a point-to-site VPN.
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Azure local gateway

Local network gateways represent the configuration of your local firewall environment.
Within a local network gateway, you configure the public IP of your firewall device as well
as the IP spaces you manage within a local environment. The following screenshot shows
the Azure service you need to look for when you want to implement an Azure local

network gateway:
4 Local network gateways

The following screenshot shows you how to configure a local network gateway:

Create local network g...

Name

LocalNetworkiGateway

IP address @

Address space @
192.168.10.0/24

16.0.0.0/16

Subscription

Visual Studio Premium with MSDN

Resource group @

® Create new O Use existing
DCF-AWE-RG01

Location

West Europe
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Currently, it is not possible to work with DNS entries or dynamic public IPs. Azure is also
not supporting IPv6 within the environment as a local network gateway at the present time.
So you definitely need a public IPv4 IP for your production environment. That may change
in the near future when the IPv6 deployment is moving on in Azure.

There is an option to work with dynamic public IPs but I only recommend
that for test environments or home labs. You can use a dynamic DNS
provider such as DynDNS to collect your changing IP address.
Afterwards, you can recreate your Azure local gateway with the newly
obtained IP. MVP Florent Appointaire wrote a little script for the Azure

Resource Manager to configure to help you with that; please refer to
https://gallery.technet.microsoft.com/Update-AzureRM-S25-VPN-c46

cc39e.

Azure ExpressRoute

When we are talking about ExpressRoute, we are talking about a common Internet Service
Provider (ISP) technology called Multi Protocol Label Switching (MPLS) or ISP IP VPN.

MPLS is a type of data-carrying technique for telecommunications networks that directs
data from one network to the next based on short path labels rather than long network
addresses. This technology avoids long and complex routing tables. The labels identify
virtual links between distant nodes. MPLS can encapsulate packets of various network
protocols; that's why it is named multiprotocol. MPLS supports nearly all common access
technologies, including T1/E1, ATM, frame relay, and dark fiber connects, into points of
presence or DSL.

The routing within those networks is based on Border Gateway Protocol (BGP) routing.
BGP is a standardized gateway protocol designed to exchange routing and reachability
information among autonomous systems on the Internet. The protocol is often classified as
a path vector protocol but is sometimes also classed as a distance-vector routing protocol.
The BGP makes routing decisions based on paths, network policies, or rule sets configured
by a network provider and makes core routing decisions.
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Normally you see MPLS when connecting a range of offices or data centers with very
complex routing or mashed networks between the network sites. MPLS also does not
terminate Quality of Service settings at the gateway; all settings can be transported from
network site to network site. The following diagram shows an example for such a mashed
environment:

Tokyo Office

Berlin Office

Seattle Office

Berlin Datacenter l

| Seattle Datacenter

Azure
ExpressRoute

Microsoft offers with ExpressRoute the option to connect your Azure and Office 365
environment directly to your MPLS network.

When you configure, you will be able to configure the different peering's. The three peering
types are:

e Private peering: Azure compute services, namely virtual machines and cloud
services that are deployed within a virtual network can be connected through the
private peering domain. The private peering domain is considered to be a trusted
extension of your core network into Microsoft Azure. You can set up bidirectional
connectivity between your network and Azure virtual networks.

¢ Public peering: Services such as Azure Storage, SQL databases, and websites are
offered on public IP addresses. You can privately connect to services hosted on
public IP addresses, including VIPs of your cloud services, through the public
peering routing domain. You can connect the public peering domain to your
DMZ and connect to all Azure services on their public IP addresses from your
WAN without having to connect through the Internet.
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e Microsoft peering: Connectivity to all other Microsoft online services (such as
Office 365 or Dynamics CRM) will be through the Microsoft peering. You can
enable bi-directional connectivity between your WAN and Microsoft cloud
services through the Microsoft peering routing domain.

The following diagram shows the basic schema on the Microsoft site:

ExpressRoute Circuit
1

1 Microsoft

/ Customers
Edge

Metwork Eg

B Trafiic to Office 365 and CRM Services
- Traffic to public P addresses in Azure

ﬁ Traflie te Virtual Metwarks

Source:
https://azure.microsoft.com/en-us/documentation/articles/expressroute—-introduct
ion/

What basically happens is that your ISP connects your network to the network of Microsoft.
Those connections happen at most of the Point of Presence(PoP) or Internet exchange hubs
all over the globe. The following diagram shows how this happens within the Azure data
center:
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Point of Presence

Microsoft Gateway -( Microsoft Azure Backbon

[ ]
[ ]
Network

Connection
[]
(]

ISP Gateway N]

( Your Backbone Network@—

Azure global Points of Presence
The following table shows you the list of PoPs Microsoft and partner ISPs peer at the

moment:

Location Service providers

Amsterdam Aryaka Networks, AT&T NetBond, British Telecom, Colt, Equinix,
eulNetworks, GEANT+, InterCloud, Internet Solutions-Cloud Connect,
Interxion, Level 3 Communications, Orange, Tata Communications,
TeleCity Group, Telenor, Verizon

Atlanta Equinix

Chennai Tata Communications

Chicago AT&T NetBond, Comcast, Equinix, Level 3 Communications, Zayo
Group

Dallas AT&T NetBond, Equinix, Level 3 Communications, Megaport

Dublin Colt

Hong Kong British Telecom, China Telecom Global, Equinix, Megaport, Orange,
PCCW Global Limited, Tata Communications, Verizon
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London AT&T NetBond, British Telecom, Colt, Equinix, InterCloud, Internet
Solutions-Cloud Connect, Interxion, Jisc+, Level 3 Communications,
MTN, NTT Communications, Orange, Tata Communications, Telecity
Group, Telenor, Verizon, Vodafone

Las Vegas Level 3 Communications+, Megaport

Los Angeles CoreSite, Equinix, Megaport, NTT, Zayo Group

Melbourne Equinix, Megaport, NEXTDC, Telstra Corporation

New York Equinix, Megaport, Zayo Group

Montreal Cologix+

Mumbai Tata Communications

Osaka Equinix, Internet Initiative Japan Inc.-IIJ, NTT Communications,
Softbank

Paris Interxion

Sao Paulo Equinix, Telefonica

Seattle Equinix, Level 3 Communications, Megaport

Silicon Valley | Aryaka Networks, AT&T NetBond, British Telecom, CenturyLink+,
Comcast, Equinix, Level 3 Communications, Orange, Tata
Communications, Verizon, Zayo Group

Singapore Aryaka Networks, AT&T NetBond, British Telecom, Equinix,
InterCloud, Megaport, Orange, SingTel, Tata Communications, Verizon

Sydney AT&T NetBond, British Telecom, Equinix, Megaport, NEXTDC, Orange,
Telstra Corporation, Verizon

Tokyo Aryaka Networks, British Telecom, Colt, Equinix, Internet Initiative
Japan Inc.-IIJ, NTT Communications, Softbank, Verizon

Toronto Cologix, Equinix, Zayo Group

Washington DC | Aryaka Networks, AT&T NetBond, British Telecom, Comcast, Equinix,

InterCloud, Level 3 Communications, Megaport, Orange, Tata
Communications, Verizon, Zayo Group
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National Azure Points of Presence

For the National Azure environment or Azure environment disconnected from Azure
global, Microsoft offers different PoPs to connect to. Those PoPs are completely
disconnected from the Azure Global PoPs. The internet services providers to connect to are

in the following table.

National Azure | Location Service providers

US Government | Chicago AT&T NetBond, Equinix, Level 3 Communications,
Verizon

US Government | Dallas Equinix+, Verizon+

US Government | New York Equinix, Level 3 Communications+, Verizon

US Government | Washington DC | AT&T NetBond, Equinix, Level 3 Communications,
Verizon

China Beijing China Telecom

China Shanghai China Telecom

Germany Berlin Colt, e-shelter, Megaport

Germany Frankfurt Colt, Equinix, Interxion

If your provider is not directly listed, you need to get in contact with your ISP to find the
right location and partner for deployment.
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To find information about the Azure PoPs and peering partners, you can

visit the Azure documentation website at https://azure.microsoft.com
/en—-us/documentation/articles/expressroute-locations-providers

/.
Microsoft also started to maintain a list of direct through ISPs, those ISP
who leverage Equinix, Interxion, e-shelter etc. to connect to Azure
ExpressRoute. The list can be found in the Azure Documentation visiting

following website https://docs.microsoft.com/en-us/azure/expressr
oute/expressroute—-locations—-providers#a—-nameclpartnersaconnect

ivity-through-service-providers—-not-listed.

Another point Microsoft also started is to name certified and qualified
Solution Integrator for ExpressRoute which support customers with
planning, deploying and maintaining ExpressRoute in a customer
environment. Microsoft maintains the list of those Partners on their Azure

documentation website https://docs.microsoft.com/en-us/azure/exp
ressroute/expressroute-locations-providers#expressroute-system

—-integrators.

Microsoft offers ExpressRoute in the following two service levels: Standard SLA and
Premium SLA. As described next, the premium offering expands the standard offering in

the following limits:

¢ Increased routing table limit from 4k routes to 10k routes for private peering.
¢ Increased number of VNets that can be connected to the ExpressRoute circuit

(default is 10).

¢ Global connectivity over the Microsoft core network. You will now be able to link
a VNet in one geopolitical region with an ExpressRoute circuit in another region.
Example: You can link a VNet created in Europe West to an ExpressRoute circuit

created in Silicon Valley.
e Connectivity to Office 365 services and CRM Online.

Depending on the bought ExpressRoute service level there are different limitations:

Resource Default

limit
ExpressRoute circuits per subscription 10
ExpressRoute circuits per region per subscription for ARM 10
Maximum number of routes for Azure private peering with ExpressRoute |4,000
standard
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Maximum number of routes for Azure private peering with ExpressRoute |10,000
premium add-on

Maximum number of routes for Azure public peering with ExpressRoute  |200
standard

Maximum number of routes for Azure public peering with ExpressRoute  |200
premium add-on

Maximum number of routes for Azure Microsoft peering with 200
ExpressRoute standard

Maximum number of routes for Azure Microsoft peering with 200
ExpressRoute premium add-on

Depending on the ISP and network location, Microsoft offers the following bandwidths and
connections:

Circuit size | Number of VNet links for Number of VNet links with premium
standard add-on

50 Mbps 10 20

100 Mbps |10 25

200 Mbps |10 25

500 Mbps |10 40

1 Gbps 10 50

2 Gbps 10 60

5 Gbps 10 75

10 Gbps 10 100

ExpressRoute is highly recommended for enterprise environments which need a guarantee
for latency and bandwidth for their Azure and Office 365 environment.

high performance ExpressRoute will enable customers to throughput 10

Microsoft will also enable a high performance ExpressRoute circuit. The
9 Gbps from the WAN directly to their VM's.
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An Azure ExpressRoute circuit is represented in the Azure portal with the following
symbol:

ExpressRoute circuits

Later on in the chapter, I will explain how to deploy an ExpressRoute circuit.

Azure connections

Azure connections are the wire between the internal VNet gateway and your Azure VPN
gateway or ExpressRoute circuit. With these connections, you can establish the tunnel
through the Azure network and establish the connection to your on-premises environment
or other VNets.

You can find the Azure connections by searching for Connections, as shown in the
following screenshot :

»{) Connections

An Azure connection offers the options shown in the following screenshot:

Connection type @
VNet-to-VNet

Site-to-site (|Psec)
ExpressRoute

Later on in the chapter, we will use Azure connections to build up a connection between
VPN and MPLS gateways.

Azure routes

With routes in Azure, you can change the default Any fo Any routing within Azure to meet
your needs.
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The following screenshot shows the Azure service you need to look for when you want to

implement an Azure route:
“& Route tables

With routes, you can basically redirect traffic from one subnet to another location. The
following screenshot shows the current offerings of that Azure service:

Route name
test

Address prefix @
192.168.16.0/24

MNext hop type @

Virtual network gateway
Virtual netwaork

Internet

Virtual appliance

MNone

Within the setup part of this chapter, I will explain how to configure a custom route:

¢ Virtual network gateway: The traffic will be forwarded to another Azure
gateway. This option can be used if you maybe want to send traffic via another
gateway or route to its target. Or you have redirected all traffic to a Virtual
Appliance and want specific traffic to bypass the appliance.

e Virtual network: Transfers traffic directly into another VNet. That could be used
to transfer traffic from one VNet to another which can't be reached directly.

e Internet: Traffic will be send directly into the Internet.

e Virtual appliance: The traffic will be sent to a third-party virtual network device
hosted in your Azure environment. That can be a Barracuda Next Generation
Firewall or a Cisco Nexus device, for example.

¢ None: Traffic will be dropped and will not be routed.
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Azure third-party network devices

Some vendors such as Cisco, Barracuda, or F5 offer VPN and network devices such as
firewalls or load balancers as Azure virtual appliances via the Azure marketplace. Those
devices can be directly integrated in your Azure infrastructure.

If you want to use one of these devices, you can look after them in the Azure marketplace
and deploy them out like regular virtual machines.

The following screenshot shows an example search for barracuda:

Everything
Y Filter

barracuda

Results
PUBLISHER CATEGORY
Barracuda MextGen Control Center (BYOL) Barracuda Metworks, Inc. Virtual Machines
Barracuda Message Archiver (BYOL) Barracuda Metworks, Inc. Virtual Machines
Barracuda Web Application Firewall (BYOL) Barracuda Metworks, Inc. Virtual Machines
Barracuda Web Application Firewall [PAYG) Barracuda Metworks, Inc. Virtual Machines
Barracuda MextGen Firewall F-Series (PAYG) Barracuda Metworks, Inc. Virtual Machines
Barracuda Email Security Gateway (BYOL) Barracuda Metworks, Inc. Virtual Machines
Barracuda Email Security Gateway (PAYG) Barracuda Metworks, Inc. Virtual Machines
Barracuda MextGen Firewall F-Series (BYOL) Barracuda Metworks, Inc. Virtual Machines
Barracuda Web Application Firewall Solution (PAYG) Barracuda Metworks, Inc. Virtual Machines
Barracuda Web Application Firewall Solution (BYOL) Barracuda Metworks, Inc. Virtual Machines

. WMNS3:net Lite (Firewall/VPM) Cohesive Metworks Virtual Machines

. VNS3:wpn (Firewall/VPN) Cohesive Metworks Virtual Machines
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To integrate one of these devices into your environment, you need to implement Azure
routes to pass traffic to the third-party devices, as shown in the next diagram.

Normally there is no need to implement a third-party device because the Microsoft
standard services offer approximately 80% of all services that are needed by most
customers. Sometimes there are cases where you need to implement special systems such as
a load balancer in Azure. Under certain circumstances, your target application has to use a
load balancer feature that is not supported by the Azure load balancer.

The following diagram shows another case where you have the requirements for additional
data encryption on a transfer level. In that case you implement a VPN Tunnel or other
encryption technology within an ExpressRoute and Azure VPN gateway. The following
diagram is based on the Barracuda Next Generation Firewall design:

el JIE Ny PR

Router

ExpresfRoute \".

MPLS Gateway @ Gateway Network ---D—

Azure

High Secure Network])

Barracudp
Rotrter Firpwall (Aztire)

Barracuda
Firewall

One thing you need to be aware of is that most of the third-party network solutions need an
additional license and have some additional costs which might be not covered by you
Microsoft Azure Subscription. So please read the introduction page of the product carefully.

Normally you should see information as shown in the following screenshot:

Barracuda NextGen Control Center (BYOL)

Bring Your Own License enabled.
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In the text, there should be additional information, as shown in the example screenshot :

= This Barracuda MextGen Control Center is licensed using the Bring-Your-Own-License (BYOL)

model. to receive a 30-day evaluation license or purchase one of

the licenses depending on your requirement.

Azure load balancer

The Azure load balancer is a layer 4 (TCP, UDP) load balancer which distributes incoming
traffic among healthy instances of a service or among virtual machines in Azure. You can
compare it with well-known load balancers such as Citrix Netscaler, Microsoft TMG or
Windows server load balancer.

The Azure Resource Manager load balancer can distribute traffic that works with public IPs
and Azure DNS entry. The following diagram shows the basic load balancing mechanism:

Instance 1 Instance 2 Instance 3

[ Traffic Distribution

Azur@load
balahcer

Incoming Traffic
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The feature list of an Azure load balancer is shown in the following sections.

Hash-based distribution

The load balancer uses a hash-based distribution algorithm. By default, it uses a 5-tuple
hash to map traffic to available services and servers. It provides stickiness only within a
transport session. Packets in the same TCP or UDP session will be directed to the same
instance behind the load balancer. When the sender site closes, and reopens the session or
starts a new session from the same source IP, the source port changes. This may result in a
redirection of the traffic to a different data center and load balancer endpoint.

Port forwarding

The load balancer gives you control over how inbound communication is managed. This
communication can include traffic that's initiated from Internet hosts or virtual machines in
other cloud services or virtual networks.

An input endpoint listens on a public port and forwards traffic to an internal port. You can
map the same ports for an internal or external endpoint or use a different port for them.

You can use port forwarding to redirect traffic from an incoming port to another port your
server listens to. For example, your endpoint listens to port 443 and you have a web
application on the server listening to port 8443. You can configure the endpoint to redirect
the traffic from port 80 to port 8443 on the server.

Automatic reconfiguration

The load balancer instantly reconfigures itself when you scale instances up or down. That
happens, for example, when you add or remove new servers or instances into the same load
balancer set.
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Service monitoring

The load balancer can probe the health of the various server instances. When a probe fails to
respond, the load balancer stops sending new connections to the unhealthy instances. Three
types of probes are currently supported:

¢ Guest agent probe (on PaaS VMs only): The load balancer utilizes the Azure
guest agent inside the virtual machine. The guest agent listens and responds with
an HTTP 200 response only when the instance is ready and healthy. If the agent
fails to respond with an HTTP 200 response, the load balancer marks the instance
as unresponsive and stops sending traffic to that instance. The load balancer will
continue to ping the instance until it responds again or the instance is removed
from the load balancer set. Attention: If you are running a website, the code is
typically running the process w3wp . exe. This processes are not monitored by the
guest agent so the load balancer will never informed when the instance fails.

e HTTP custom probe: This probe overrides the default (guest agent) probe. You
can use it to create your own custom logic for your application to determine the
health of the role instance. As an example, the HTTP probe could login to a page
and changes some values as a result of the logic. If the when fine without issues,
the probe is good, otherwise it will generate an alert. The load balancer will
regularly probe your endpoint (every 15 seconds, by default).

e : This probe relies on successful TCP session establishment to a defined probe
port.

TCP custom probe: This probe relies on successful TCP session establishment to a defined
probe port. Source NAT

All outbound traffic to the Internet comes from your instances and services that go through
source NAT (SNAT). The VMs and Services use the same virtual IP (VIP) address as the
incoming traffic. SNAT provides different benefits:

e [t enables upgrade and disaster recovery of services, since the VIP can be
dynamically mapped to another instance of the service.

e It reduces the access control list easier. ACLs expressed in terms of VIPs do not
change as services scale up, down, or get redeployed.
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The load balancer configuration supports full NAT for UDP. Full NAT is a type of NAT
where the port allows inbound connections from any external host.

Microsoft MSDN source at
https://azure.microsoft.com/en-us/documentation/articles/load-balancer-o
verview/.

9 To learn more about the Azure network load balancer, you should visit the

Azure application gateways

The Azure application gateway is another form of load balancing in Azure. Application
load balancing enables Azure Customers to create routing rules for network traffic based on
HTTP protocols like for publishing Websites on the same IP Address.

Application gateways currently support layer-7 application delivery for the following
application-based load balancing algorithms:

e HTTP load balancing
Cookie-based session affinity
Secure Sockets Layer (SSL) offload
URL-based content routing

Multi-site routing

Application gateways currently offer the sizes small, medium, and large.

You can create up to 50 application gateways per subscription. Each application gateway
can have up to 10 instances each, which makes up to 500 instances depending on the
gateway site.

Please note that the small size is only for testing purpose and shouldn't be used in
production.
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Every gateway has a limited throughput performance. The following table shows the

performance per gateway:

Back-end page response | Small Medium |Large
6K 7.5 Mbps |13 Mbps |50 Mbps
100 K 35 Mbps | 100 Mbps [ 200 Mbps

The Azure application gateway is represented in the Azure portal with the symbol shown
in the following screenshot:

. Application gateways

We will not cover Azure application gateways further in this book, but to

&

tion-gateway—-introduction/

Azure Traffic Manager

Like the application gateway or the load balancer, the Traffic Manager is a mechanism to
distribute incoming traffic among different Azure data centers. Unlike the load balancing of
the other Azure balancers, the Traffic Manager works based on distribution via DNS
entries, which means you deploy an DNS Name for the traffic manager. The clients connect
directly to the endpoint for the application which has the best response time for his location.
Traffic manager is mostly used as a frontend for Content Delivery Networks or
Applications distributed over different Azure Regions. The following table summarizes the
differences between all three load balancers:

get more information, you can access the Azure application gateway

documentation at
https://azure.microsoft.com/en-us/documentation/articles/applica

Service Azure load balancer |Application gateway | Traffic Manager
Technology Transport level (OSI | Application level (OSI | DNS level

layer 4) layer 7)
Application Any HTTP and HTTPS Any (An HTTP/S
protocols endpoint is required for
supported endpoint monitoring)
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Endpoints Azure VMs and Any Azure internal IP [ Azure VMs, cloud
cloud services role | address or public services, Azure web apps
instances internet IP address and external endpoints
VNet support | Can be used for both | Can be used for both | Only supports Internet-
Internet facing and | Internet facing and facing applications
internal (VNet) internal (VNet)
applications applications
Endpoint Supported via Supported via probes |Supported via
monitoring probes HTTP/HTTPS GET
request

The Azure Traffic Manager is symbolized with the following item in the Azure portal:

@.I Traffic Manager profiles

Azure DNS

With Azure DNS, you can host your DNS domains in Azure and manage your DNS records
using the same credentials you use for other Azure services. So Azure DNS offers basically
the same services as GoDaddy or UnitedDomains and other DNS providers.

Setting up Azure networks

Let us start deploying our Azure network infrastructure. We will start from the basics and
then go up with different external and internal connections. All steps we do are also
possible to do via PowerShell but we will stay with the Portal GUI within this guide.
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Setting up Azure VNet

The following are the steps to set up Azure VNet:

1. First of all, we navigate in our Resource group and useAdd to open the Azure
marketplace:

DCF-ANE-RGO1
.‘ Resource group

Columns

2. In the next step, we look for Virtual network within the Azure marketplace
and click Virtual network:

Everything
Y Filter

O Virtual networls:i

Results

NAME PUBLISHER CATEGORY

&% Virtual network gateway Microsoft Networking

&% Virtual network Microsoft Networking

Bl Metwork interface

Microsoft Networking

3. In the Azure blade afterwards you need to decide between Resource Manager
and Classic. You should only choose Resource Manager. The Classic is based on
the old Azure Service Manager (ASM) environment and has certain limitation.
Microsoft is currently migrating all services left in ASM. After the migration
Microsoft will some when remove ASM and all resources deployed within it:

Select a deployment model @

Resource Manager

Create
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4. In the next interface, we need to configure the network details:
e Name: The name of your Azure network.
e Address space: The IP address range you want to use within your
Azure environment.
¢ Subnet name: The name of your first subnet that could be either the
gateway subnet or another one. We will stay with our server network
for now and add the gateway network later.

¢ Subnet address range: The IP range of the subnet you want to use.

The rest should be predefined by your resource group:

Create virtual network

MName

DCF-ANE-VMNO1

Address space @
16.0.0.0/16

16.0.0.0 - 16.0.255.255 (65536 addresses)
Subnet name

Server

Subnet address range @
16.0.1.0/24

16.0.1.0 - 16.0.1.255 (256 addresses)
Subscription

Visual Studio Enterprise

Resource group @

® Create new 'O Use existing

DCF-ANE-RGD1

Location

Morth Europe

Pin to dashboard

Create
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5. After the creation, the Virtual Network (VNet), should be listed in your resource
group. You maybe need to click on Refresh:

=k Add EE Columns [ Delete | ) Refresh | =» Move

Essentials ~

43b8966b-fc55-4633-835c-c3f6181b9382

Morth Europe

LOCATION

DCF-ANE-VNO1 Virtual network Morth Europe

6. Now we will add our gateway subnet. Therefore, we select the VNet to open the
settings:

@ Delete () Refresh = Move @ Delete

Essentials Essentials ~

66b-fc55-463a-835c-c36181b9382 Ovenview
Europe =l Activity log
Access control (IAM)

43b8966b-fc55-463a- 618109382
NAME TYPE LocATION

2 DCF-ANE-VNO Virtual network  North Europe
0 connected devices ¥

DEVICE Tvee IP ADDRESS

No results.

Properties

a8 locks

B Automation script

MONITORING

4. Diagram

SUPPORT + TROUBLESHOOTING

& New support request
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7. Yet we want to add the gateway subnet. Click on Subnets to open the subnet
blade:

Cwverview
Activity log
Access control {lAM)

Tags

SETTINGS

Address space

Connected dewvices
Subnets

DNS servers
Peerings
Properties

Locks

Automation script

MONITORING

+. Diagram

SUPPORT + TROUBLESHOOTING

'.6.' New support request
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8. Afterwards you select the + Gateway subnet button and another blade with the
creation details will open:

+ Subnet + Gateway subnet

ADDRESS RANGE AVAILABLE ADDR... SECURITY GROUP

16.0.1.0/24 251

9. Within that blade, you need to define the subnet mask that the gateway uses. As
explained earlier, we need a minimum of /29 CIDR addresses:

Mame

Address range [CIDR block) @
16.0.0.0/24
16.0.0.0 - 16.0.0.255 (256 addresses)

Route table
Mone

10. After clicking OK, the gateway subnet will be deployed in Azure. If you want to
add more subnetworks, you can use the Subnet button:

ADDRESS RANGE AVAILABLE ADDR... SECURITY GROUP

16.0.1.0/2 251

GatewaySubnet 16.0.0.0/24 251
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11. In the VNet settings, there is another option that could come in handy. Azure
deploys every system with DHCP and by default configures Microsoft DNS
servers as default DNS to the virtual machine. In most scenarios, you will need to
change this setting to your own DNS server. Therefore, you can do this manually
within the VM or change the default configuration within your Azure VNet. To
do so, you need to select the DNS servers option in the Settings:

Overview

Activity log

Access control (IAM)

Tags

SETTINGS

Address space

Connected devices

Subnets

« DMNS servers

Peerings

12. There you have a switch which changes between Azure DNS and Custom DNS:

DS servers @

Azure DNSY Custom DMNS

[168 ]



Implementing Azure Networks

13. We need to change it toCustom DNS and then we can add our DNS servers and
Save the change:

H save X Discard

DNS servers @

Azure DNS | Custom DMS

Primary DMS server

16.0.1.10

Secondary DNS server

16.0.1.11

14. Now every system within that VNet will use the Custom DNS server settings.

Setting up Azure virtual network site-to-site VPN

After we have deployed our network, we can now start to deploy our VPN gateway. At first
we deploy a site-to-site VPN to one of your sites. We will use the Azure portal to deploy the
gateway and later update it via PowerShell.

Configuring local network gateway
network gateway follow the given steps:
1. To configure the local network gateway follow the given steps: At first we need

to deploy the Local network gateway. Therefore, we click +Add in our resource
group and search after local network in the Azure marketplace:

= Add |=2 Coumns [ Delete {) Refresh = Move

55-463a-835c-c3f6181b9382

NAME PUBLISHER. CATEGORY

€9 Local network gateway icrosoft Networking

NAME Tree LocaTioN
%5 Virtual network gateway icros Networking

¢+ DCF-ANE-VNOT Virtual network  North Europe
Networking
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2. In the upcoming menu, you need to click on Create, afterwards the set up for the
local gateway configuration appears:

e Name: The name of your Azure local gateway

e IP address: The public IPv4 address of your local firewall or router
device

e Address space: The IP ranges you use behind your local firewall and
router device

Create local network g...

Name
DCF-ANE-LGO1

IP address @

Address space @
192.168.0.0/16

172.25.0.0/16

Subscription

Visual Studio Enterprise

Resource group @

® Create new O Use existing
DCF-ANE-RGO1
Location
MNorih Europe

Pin to dashboard

Create

3. That's all from for the local network gateway. Now we go on with the
configuration of our VPN gateway in Azure.
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Configuring Azure virtual network gateway

To configure the virtual network gateway, follow the given steps:

1. At first, we need to deploy the Virtual network gateway. Therefore, we click

Add in our resource group and search after virtual network in the Azure
marketplace:

= Add | EE Columns [ Delete ) Refresh  =» Move Y Fitter

O virtual hetwork

66b-fc55-463a-835¢-c3f6181b9382

Results
Europe

NAME PUBLISHER CATEGORY

63| Virtual network gateway Microsoft Networking
NAME TveE LOCATION

9 Virtual network Microsoft Networking
> DCF-ANE-VNO1 Virtual network  North Europe

B Network interface Microsoft Networking

2. After changing to the next blade, you need to configure your gateway. Therefore,
you need to proceed as follows:

Create virtual network gate...

3

Name

Gateway type ®
VBN | ExpressRoute

VPN type @
IROUEBaed Policy-based

sKu®
jard

Virtual network ®

Choose a virtual network

Subscription

Pin to dashboard

[

Provisior network gateway may take up.
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3. First you need to give your gateway a Name:

Mame

DCF-ANE-GWO1|

4. Then extend the Virtual network blade and connect your gateway to the gateway
network we previously created in the VNet:

LIS HEISULEL SULRsLr I[.FLILP[I dra

location ‘North Europe'.
Virtual network @
DCF-ANE-VNOT

DCF-AME-VMOH
Puklic IP address @ DCF-ANE-RGO1

Choose a public {F address

5. Now we need to create a public IP for our gateway. Extend the Public IP address
blade and click on Create new:

Virtual network @

DCF-ANE-VYMNO Create new

Puklic IP address @

Choase a public IP address No results

6. Another blade opens and you need to give the new Public IP address a name for
the resource and need to save with OK:

Create public IP address — O X

Name

DCF-ANE-GWO1-PIP|
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7. After you created the public IP, you need to decide which gateway type you want
to use. To deploy a site-to-site VPN based on IPSEC, you need to choose the
gateway type VPN:

Gateway type @

ExpressRoute

8. Now you need to decide if you want to use a Route-based (dynamic routing) or
Policy-based (static routing) VPN:

VPN type ®

Route-based | Policy-based

9. Which type of VPN you can use is based on your on-premises firewall. The
following table shows the configuration you need to do on your on-premises
firewall. IKE phase 1 setup:

Property Policy-based Route-based and standard or
high performance VPN gateway

IKE version IKEv1 IKEv2

Diffie-Hellman group Group 2 (1024 bit) Group 2 (1024 bit)

Authentication method Pre-shared Key Pre-shared Key

Encryption algorithms AES256 AES128 3DES | AES256 3DES

Hashing algorithm SHA1(SHA128) SHA1(SHA128), SHA2(SHA256)

Phase 1 Security Association 28,800 seconds 10,800 seconds

(SA) lifetime (time)
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10. IKE phase 2 setup:

Property Policy-based Route-based and standard
or high performance VPN
gateway

IKE version IKEv1 IKEv2

Hashing algorithm SHA1(SHA128) SHA1(SHA128)

Phase 2 SA lifetime (time) 3,600 seconds 3,600 seconds

Phase 2 SA lifetime 102,400,000 KB -

(throughput)

IPSEC SA encryption and 1. ESP-AES256 2. ESP- See Route-based gateway

authentication offers (in the AES128 3. ESP-3DES 4. IPSEC SA offers

order of preference) N/A

Perfect forward secrecy (PFS) [No No (*)

Dead Peer Detection Not supported Supported

Microsoft maintains a list of test and supported VPN devices which can be
used by customers. You can find the list of devices and more information

&

about the VPN setup at https://azure.microsoft.com/en-us/document
ation/articles/vpn-gateway-about-vpn-devices/.

If you don't have any of these devices or you didn't want to use a
Windows server as VPN gateway, there is also the option to use free

tirewall solutions such as pfSense. Bart Decker wrote a great blog about
the topic. You can find the blog at http://www.hybrid-cloudblog.com/p

fsense—azure—hybrid-cloud/.
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11. To finish the setup, we click Create. Now it will take around 45 minutes until our
gateway is deployed:

Pin to dashboard

Create

Prowisioning a virtual network gateway may take up
to 45 minutes.

During the deployment process, Microsoft is deploying several virtual
machines and VXLAN tunnels within their environment. Microsoft also
integrates the new gateway and public interfaces into their security
system, which includes honey potting and DDoS prevention for the
gateways. This process takes some time.

12. After the deployment is finished, we have created an Azure virtual network
gateway as with the SKU basic. If you want to upgrade the gateway to standard
or performance, you only need to run following PowerShell script against your
Azure environment:

Resize—-AzureVNetGateway —-GatewaySKU <gatewaysize>
—-VnetName <gatewayname>

13. PowerShell command example to resize to high performance gateway:

Resize—-AzureVNetGateway —-GatewaySKU HighPerformance
—VnetName DCF-ANE-GWO1

14. PowerShell command example to resize to standard gateway :

Resize—-AzureVNetGateway —-GatewaySKU Standard —-VnetName
DCF-ANE-GWO01

15. The same works also with downsizing a gateway:

Resize—-AzureVNetGateway —-GatewaySKU Basic —-VnetName
DCF-ANE-GWO01
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16. Besides the PowerShell way of resizing the gateway, Microsoft started to include
the feature into the portal GUI Therefor you need to navigate to the Gateway
and open the detail blade:

ok Add  E2 Columns [ Delete ) Refresh =) Move

& Overview

Bl Activity log

West Europe

Access control (IAM)
Tags

K Diagnose and solve problems
TwPE

SETTNGS
Recovery Senvices vault

& Configuration
Virtual network gateway 2

Public IP address

Virtual network

17. Within the detail blade you go to Configuration and change the SKU.
Afterwards you need to save the new SKU. Please be aware that the change of the
SKU will take again up to 45 minutes:

- GWO1 - Configuration

Virtual 3

SKU®
Basic
Standard
High performance

Py

s Overview

=] Activity log

Access control (I1AM)
Tags

R Diagnose and solve problems

SETTINGS

= Configuration

%) Connections

Point-to-site configuration

Il Properties

8 Locks

B Automation seript

SUPPORT + TROUBLESHOOTING
% Resource health

M Reset

& New support request
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Configuring connection between local and virtual
network gateways

enable the routing;:

1. Now we need to establish a connection between gateways and enable the routing;:
Please go back to your Resource group and click Add again. Now we look for
Connection in the marketplace. Then select Connection:

== Add |EE Columns [ Delete ) Refresh =3 Move Y Fitter

O Connection
fc55-463a-835¢c-c3f6181b9382
Results

NAME PUBLISHER

&9 Connection Microsoft

Connection type @
Basics . i
5 ) : Site-to-site (IPsec)
Configure basic settings
Subscription

Visual Studio Enterprise

Resource group @

® Create new 0 Use existing

DCF-ANE-RGO1

Location

Morth Europe
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3. In the Settings phase, we first select the Azure Virtual network gateway:

Create connection - 0O X Settings - 0O X Choose virtual network... — B X

To use a virtual netw ith a (£}
connection, it must be associated to a

Basics Virtual network gateway @ N a DCF-ANE-GWO01
DCF Go1

Configure basic settings Choose a virtual network gateway

Local network gateway @

Settings 5 Choose a local network gateway
Configure connection settings

Connection name

4. Afterwards, we select the Local network gateway:

Create connection — B X  Settings - B X Choose local network...

(= Wirtual network gateway @ 5 Create new
Configure basic settings DCF-ANE-GWO1

Local network gateway @ {“ DA L]

Settings DCF-ANE-LGO1

Configure connection settings

5. The Connection name will be created automatically but you can change it if
necessary:

Settings

Virtual netwerk gateway @
DCR-ANE-GWO1

Local network gateway @
DCF-ANE-LGO1

Connection name

DCF-ANE-GWO1-DCF-ANE-LGO1
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6. You then need to create a pre-shared key (PSK) secret for both gateways to share:

Shared key (PSK) @

Abcd1234PacktPub)

7. You can check the Summary and deploy the connection:

Create connection - 8 X Summary

Basics
Basics
Configure basic settings Connection type Site-to-site (IPsec)
Subscription Visual Studic Enterprise
Resource Group DCF-ANE-RGO1
Location Morth Europe
Settings
Configure connection settings Settings

Virtual network gateway DCF-ANE-GWO1

Local network gateway DCF-ANE-LGO1
Summary Connection name DCF-AME-GWO1-DCF-ANE-LGO1
Review and create Shared key (PSK) Abcd1234PacktPub

8. To check if the connection is deployed and working fine, you need to leverage the
connection item in your Resource group:

@ Delete ) Refresh =¥ Move

W/ Overview b&966b-fc55-463a-835c-c3f6181b9382
=] Activity log orth Europe
Access control (LAM)

Tags
LOCATION

SETTINGS
DCF-ANE-GW01-DCF-ANE-LGO1 Connection MNorth Europe

& Quickstart

& DCrANE-LGOT Local network... MNorth Europe

0 Resource costs

B DcF-ANE-GWOI-PIP Public IP addr... North Europe
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9. There is an Overview within the detail blade of the connection. When the
connection is successful the Status will change to Successful:

62} DCF-ANE-GWO1-DCF-ANE-LGO1

I Delete

Essentials ~

9 Owerview

=] Activity log

Access control {IAM)

Tags

In most of the cases when the Status of the connection is not changing to
connected, there are misconfiguration on the on premises Firewall or
Network device. Mostly it's because there are different configurations of
timeouts or encryption. For most of the VPN Devices you can find

configuration guides on within the Azure documentation. https://docs.
microsoft.com/en-us/azure/vpn-gateway/vpn-gateway—-about-vpngat

ewayslf you still have issues, please contact the support of your VPN
device manufacturer.
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10. If you want to connect multiple sites to one Azure environment, you need to
configure the Azure Virtual network gateway as a Route-based VPN and create
a Local network gateway for each on-premises site. Then you create a connection
for each site link. The following diagram illustrates the count of connections that
need to be set up:

TYPE LOCATION
<) DCF-ANE-GWO1-DCF-ANE-LGOT Connection MNorth Europe
(»*) DCF-ANE-GWO1-DCF-ANE-LGO2 Connection North Europe

’ DCF-ANE-LGOT Local network... MNorth Eurcpe

’ DCF-ANE-LGO02 Local network... North Europe

B DcFANE-GWOLPIP Public IP addr... North Europe

& DcraNeGwor Virtual networ... North Europe

= DCF-ANE-VNO1 Virtual network North Europe

You need at least one route-based Virtual network gateway (1), one
Public IP address for the gateway (2), two Local network gateways (3)
and two Connections between Virtual network and Local network
gateway (4).

11. Now you have deployed a site-to-site tunnel to your on-premises environment.

As of September 2016, Microsoft started to support active/active site-to-site
VPN tunnels with high performance virtual network gateway. Therefore,
you need to configure two local network gateways: VNets and VPN
gateways.

Setting up Azure virtual network with MPLS and
ExpressRoute

For enterprise customers, a regular VPN connection may not be enough. Most of those
customers will want to deploy an ExpressRoute connection. In the next part of the chapter,
we will go through an ExpressRoute deployment.
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First of all, to deploy ExpressRoute, you need some prerequisites. You need a contract with
an ISP who connects your office to an MPLS network. That's a thing Microsoft cannot do for
you at the moment.

The future goal of Microsoft and other Cloud Providers is, that you can
deploy and order even ISP connections for your on premises location via
Cloud Provider Portals and it's deployed on demand. In most countries
that is some kind of science fiction because it requires a full supported and
over all available Software Defined WAN in-depended from ISP
infrastructures.

After you have signed the contract, you need to evaluate the peering location, the peering
partner, and the bandwidth with your ISP. You will need this information during the
ExpressRoute deployment.

As soon as you have this information, you can start with the deployment.

Configuring Azure virtual network gateway

We need to configure an Azure virtual network gateway as an ExpressRoute gateway. The
following screenshot shows an example:

Create virtual network gate... B X

Name

Gateway type @
VEN | ExpressRoute
SKU®

Standard

Virtual network @

Choose a virtual network

Subscription

Visual Studio Enterprise

Resource group @

Location @

West Europe
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Configuring Azure ExpressRoute circuit

ExpressRoute circuit. To do so:

1. During the installation process of the gateway, you can proceed and install the
ExpressRoute circuit. To do so:You need to go back to your Resource group and
click Add again. From the marketplace, we select the ExpressRoute:

Columns [ Delete U Refresh = Move Y Filter

D ExpressRoute

fc55-463a-835c-c3f6181b9382

Results
urope
NAME

| ExpressRoute
TYPE LOCATION
&9 Virtual network gateway
CF-ANE-GWO01-DCF-ANE-LGO1 Connection North Europe
B  App Service Environment
CF-ANE-GWO01-DCF-ANE-LG02 Connection MNorth Europe
&9 Connection
‘ DCF-ANE-LGOT Local network... North Europe

BizTalk360
& ocr-ane-Go2 Local network... North Europe =

2. In the next blade, we set up our ExpressRoute circuit. Now we need the
information your ISP gave you:

e Circuit name: The name of your ExpressRoute circuit.

e Provider: The provider you or your ISP uses for the peering with
Microsoft Azure.

¢ Peering location: The edge gateway location your provider peers with
Microsoft.

¢ Bandwidth: The bandwidth you ordered from your ISP.

e SKU: Select the service level for your ExpressRoute.

e Billing model: Select your billing. With Metered you will pay per

download. With Unlimited you have a flat rate for your network
traffic.
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e Allow classic operations: Enables your Azure Service Manager
deployment model environment to use the ExpressRoute too.

Create ExpressRoute ci...

Create new or import from classic @

Createnew’ Import

Circuit name

DCF-ANE-EX01

Provider @

Equinix

Peering location @

Amsterdam

Bandwidth @
50Mbps

SKU®

Standard) Premium

Billing model @
Unlimited FiMetered

Allow classic operations @

Subscription

Visual Studio Enterprise

Resource group @

® Create new O Use existing
DCF-ANE-RGO1

Location

Morth Europe

Pin to dashboard

Create
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Please be aware that the billing for your Azure ExpressRoute will
start as soon as you click Create. To reduce unnecessary
deployment costs, you should do that together with your service
provider during a live activation session for both sites of the
service.

3. After you have created the ExpressRoute circuit, you need to provide the Service
key to your provider. The Service key will identify your Azure Subscription
against its deployment and it can then create the connection to your environment.

4. You can find the Service key within the settings of the ExpressRoute circuit after
it is completely deployed:

-ANE-EX01
ﬁ Delete
o Initiate the provisioning process with your service provider.

. Essentials -~
COverview

= Activity log Equinix

Access control {LAM) én.:jbled

Tags Morth Europe

74 Diagnose and solve problems

43b8966b-fc55-463a-835c-c3fe181b9382 F 2f70-48d6-a2c0-8a0d0e7db148
SETTINGS

Configuration
Connections Peerings

Peerings

PRIMARY SUBNET SECONDARY SUBNET
Properties

Arure private  Disabled
Locks

) X Azure public Disabled
Automation script

Microsoft Disabled

SUPPORT + TROUBLESHOOTING

% New support request
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5. After the Provider status has changed to Provisioned, you can configure the
Azure peering's:

Enabled

West Europe

6. To configure the peering's in Azure, you need additional information from your
ISP. You need the Peer ASN, Primary subnet, Secondary subnet, VLAN ID, and
for Microsoft peering, the Advertised public prefixes:

Peer ASN @
Primary subnet ®
Secondary subnet @

VLAN ID @

Advertised public prefixes @

Status: Mot configured
Customer ASN @

Routing registry name @

Shared key
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7. To configure the peering, click on the peering type you want to configure:

Essentials

Equinix

Enabled Provisioned

West Europe Amsterdam

200 Mbps

Peerings

PRIMARY SUBMNET SECONDARY SUBNET
Azure private  Enabled
Azure public  Disabled

Microsoft Dizabled

8. Within the upcoming blade, you configure the information you've got from your
ISP:
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Private peering
WH-AWE-ERD1

Peer ASN @

9999

Primary subnet @

Secondary subnet @

203.66.34.15/30

VLAN ID @

Shared key

9. In Azure you don't need to do additional routing. As soon as you establish the
connection, Azure will directly configure the BGP settings.
10. After you have configured the peering's, you need to create a connection between
the ExpressRoute circuit and the Azure virtual network gateway.

Configuring connection between ExpressRoute circuit
and Azure virtual gateway

Now we need to establish a connection between the gateway and the ExpressRoute circuit
and enable the routing:

1. Please go back to your Resource group and click Add again. Now we look for
Connection in the marketplace. Then select Connection:

== Add |ES Columns [ Delete ) Refresh = Move Y Filter

Essentials ~ .
O Connection

-fc55-463a-835c-c3f6181b9382
Results

North Europe
NAME PUBLISHER

& Connection Microsoft
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2. In the upcoming blade, you need to configure the connection to be an
ExpressRoute connection. Therefore, you need to select ExpressRoute in the
Configure basic settings blade:

Create connection

Connection type @
ExpressRoute

Basics

Configure basic settings
Subscription
Visual Studio Enterprise
Resource group @
® Create new 0 Use existing
DCF-ANE-RGO1

Location

Morth Europe

3. Afterwards you need to connect the Virtual network gateway and the
ExpressRoute circuit. You can only select a circuit if private peering is enabled:

Basics Virtual network gateway @

Configure basic settings DCF-AME-GWO3

ExpressRoute circuit @

Settings S Choose a circurt

Configure connection settings

Connection name
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4. After the review and creation of the gateway and all routes on the MPLS site are
set, you should be able to reach your services. You can also check them when you
open the peering configuration in the ExpressRoute Settings again. There you
should see some bits of traffic listed in the Summary. The following screenshot
shows an example:

@ Delete @ Delete

Essentials ~ Peer ASN @
“. Overview Primary subnet @
=1 Activity log E

Secondary subnet ®

Access control (JAM) ‘West Europe

Tags
VLANID @

X Diagnose and solve problems

Shared key
SETTINGS

&= Configuration Peerings
»%) Connections PRI ouT
TYPE STATUS PRIMARY SUBNET SECONDARY SUBNET 26.24 GBin / 3.83 GB out
I+ Peerings

Azure private  Enabled
Il Properties

Azure public  Disabled
8 locks

Micrasoft Disabled
B putomation script

SUPPORT + TROUBLESHOOTING

& New support request

Setting up Azure VNet peering

Now let's look at how you implement the new VNet peering. As already mentioned, you
can use VNet peering to configure a connection between VNets in the same Azure region
via the Azure backbone.

We will look at the configuration for VNet peering of VNets with different subscriptions.
That's the most difficult scenario and you normally would use it to pair networks within
different company subscriptions or with subscriptions from other companies.
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Preparing the deployment

The following are the steps to prepare the deployment:

1. First you need two subscriptions and both subscriptions need a VNet in the same
Azure region. The following screenshot shows you an example:

West Europe Azure provided DNS service

2. Both need to use different IP subnetwork address ranges. In my case, I use
10.0.0.0/16 for subnet Aand 17.0.0.0/16 for subnet B.
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3. Before we start, we need to get the Resource ID of our partner VNet. You can

find your resource IDs by navigating to the settings of your resource. You need to
open the Properties to find the ID:

=k Add  EE Columns [0 Delete ) Refresh = Move

Essentials ~

3b8966b-fc55-463a-835c-c3f6181b9382 “o Overview

West Europe =| Activity log
Access control (LAM)

Tags
LOCATION

SETTINGS
DCF-AWE-VNO1 Virtual network West Europe -

Address space
Connected devices
Subnets

= DNS servers
Peerinas

Properties

/subscriptions/43b8966b-fc55-463a-235¢
Cheerview

=] Activity log

Access control (LAM)

Woest Europe
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Configuring VNet peering

For configuring the VNet peering, perform the following steps:

1. After the VNets in both subscriptions are prepared, navigate to one of the Virtual
network and in the SETTINGS you need to click on Peerings:

+ Add EE Columns [ Delete O Refresh =3 Move

Essentials ~

Gadb | [ -oCU | -4T9Y-Ddoe-Cad / ULarcog <o Owverview

West Europe =] Activity log

Access control {IAM)

LOCATION

DCF-AWE-GWO1-DCF-AWE-LGO1 Connection West Europe

ress space
DCF-AWE-LGO1 Local network... West Europe

Connected devices
DCF-AWE-GWO1-PIP Public IP addr... West Europe

Subnets
route Route table West Europe

« _DNS servers
DCF-AWE-GWD1 Virtual networ... West Europe

Peerings
DCF-AWE-VNO1 Virtual network West Europe

I Properties

2. In the Peerings blade, click on Add:

DCF-AWE-VNO1 - Peerings

Virtua

o Add

PEERING STATUS.
@ Overview

No results.

=1 Activity log

Access control {LAM)
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3. In the upcoming blade, you have the opportunity to create a new peering subnet
in the existing Subscription and Resource group. In our current scenario, we
need to select I know my resource ID to connect a VNet in another subscription:

Add peering
DCl

Name
DCF-AWE-PRO1|

Peer details

Virtual network deployment model @

Resource manager | Classic

+" | | know my resource 1D @

4. Now you need the resource ID. You need to fill in the ID in the context field after
the checkbox:

Add peering

MName
DCF-AWE-PROT|

Peer details
Virtual network deployment model @

Resource manager | Classic

| | know my resource ID @

Resource ID@
t.Network/virtualNetworks/DCF-AWE-Vh
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5. Now you can do some more settings if you need them for your scenario:

Configuration

Allow virtual network access @

Disabled

Allow forwarded traffic @
Allow gateway transit @

Use remote gateways @

¢ Allow virtual network access: Allows the address space of the peer
VNet to be included as part of the Virtual_network. In general the
peered networks are linked to each other and become one big network.

e Allow forwarded traffic: Allows traffic not originated from the peered
VNet to be accepted or dropped.

¢ Allow gateway transit: Allows the peer VNet to use your VNet
gateway.

¢ Use remote Gateways: Uses your peer's VNet gateway. The peer VNet
must have a gateway configured and a AllowGatewayTransit
selected. You cannot use this option if you have a gateway configured.

6. After clicking OK, it will take a few minutes until the connection is established.
After you have deployed the peering in the first subscription, you should see the
status of the connection in the peering blade as Initiated:

DCF-AWE-VNO1 - Peerings

Virty

NAME PEERING STATUS PEER GATEWAY TRANSIT
< Owerview
DCF-AWE-PROT Initiated DCF-AWE-VNO1 Disabled

=] Activity log
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7. To set the PEERING STATUS of both networks as Connected, you need to
repeat the steps mentioned previously in the other subscription too. Afterwards,
you change the status in both subscriptions to Connected like shown in the
following diagram for DCF-AWE-PRO2:

DCF-AWE-VNO1 - Peerings £ _ M v
r i Add
+ Add Successfi

Virtual twork

NAME PEERING STATUS PEER GATEWAY TRANSIT
Overview
DCF-AWE-PRO2 Connected DCF-AWE-VNO1 Disabled
=] Activity log

8. The same should happen for DCF-AWE-PRO1:

DCF-AWE-VNO1 - Peerings

Virtual network

= Add

MNAME PEERING STATUS PEER GATEWAY TRANSIT

Overview
DCF-AWE-PRO1 Connected DCF-AWE-VNO1 Disabled
=| Activity log

Currently VNet peering is still in preview and under development.
Microsoft will extend this service in the near future to support VNet
peering with Microsoft Azure public services such as Storage or Azure
SQL too.
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Configuring custom routes

As you already know, Azure by default routes every traffic to its virtual network gateways.
Azure also routes any traffic in any direction. If you want to change those default behaviors,
you need to create custom routes:

1. First you need to look for the Route table within the Azure marketplace:

Everything
Y Fitter

Route table

Results

MNAME PUBLISHER CATEGORY

€8 Route table Microsoft Networking

il Cisco ASAv - BYOL 4 NIC Cisco Systems, Inc. Virtual Machines

2. The only option in the enrolment process to give your route table a name. The
rest will be done through Route table settings in the Resource group:

DCF-ANE-RTO1|

Subscription

Visual Sludio Enterprise

Rescurce group @

® Createnew O Use existing

DCF-ANE-RGO1

Location

Morth Europe

Pin to dashboard

Create
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3. After you created the Route table, you need to go back to your Resource group
and select the route table you created:

DCF-ANE-RGOT1
R

o Add  EE Columns [ Delete ) Refresh = Move

Essentials

Overview
Activity log
Access control {lAM)

Tags
LOCATION

SETTINGS
DCF-ANE-GWO01-DCF-ANE-LGO01 Connection North Europe

& Quickstart
DCF-ANE-GWO01-DCF-ANE-LG02 Connection North Europe

Resource costs
DCF-ANE-EX01 ExpressRoute... North Europe

Deployments
DCF-ANE-LGD1 Local network... North Europe

Properties
DCF-ANE-LG02 Local network... North Europe

Locks
DCF-ANE-GWO1-PIP Public IP addr... North Europe

Automation script
DCF-ANE-GWO02-PIP Public IP addr... MNorth Europe

SUPPORT + TROUBLESHOOTING DCF-ANE-GWO03-PIP Public IP addr... North Europe

W)

aa  New support request ¢ DCF-ANE-RTD1 Route table North Europe
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4. The Settings blade opens. Here you click first on Subnets to open the detail blade

to associate subnets to that routing table:

ﬁ DCF-AME-RTON

a Overview & 0 subnet associations

=] Aty beg Morth Eu

contral LAWY

Tags
Deagnode and ohve problems

il

SETTIRGS Routes

ADDRISS FRIFIX HLXT MO
Subnets
M it

“] Fropertes
E Licks

Subnets

ALHCE S BLANH WEN T LUAL ML DWW SRR TY Ol HE

Mo nepilts.
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5. In the details blade, you click on Associate and add the Azure VNet where the
route table should be applied to:

Subnets

Associate subnet Resource

1 DCF-ANE RTO1

NAME ADDRESS RANGE VIRTUAL NETWO... SECURITY GROUP 1 Virtual network
DCF-ANE-VNO1
No results. D ANE;VNUZ

DCF-ANE-VNO3

6. Then choose the subnet where you want to apply the table to and click OK to
commit:

Associate subnet Choose subnet
DCF-ANE-RTO

GatewaySubnet
Virtual network DCF-AD e
DCF-AME-VNO1

Subnet

Choose a subnet
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7. As soon as the subnet association is created, you need to configure the route.
Click on Routes to open the detail blade:

Routes

ADDRESS PREFIX

No results.

Subnets

ADDRESS RANGE VIRTUAL NETWO... SECURITY GROUP

16.0.1.0/24 DCF-ANE-VNO1

8. In the detail blade, click Add to configure the new route. In the upcoming blade,
you select a name for your router, the Address prefix, the Next Hop type, and
the address of the next hop:

Add route

Route name

Route01
ADDRESS PREFIX

No results. 192.168.20.0/24

Next hop type @

Virtual appliance

Next hop address @
16.0.1.100

Ensure you have IP forwarding enabled on
your virtual appliance. You can enable this
by navigating to the respective network
interface’s [P address settings.
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9. It will take a moment until the route will be applied to the subnet.

Configuring third-party network appliances

Basically, third-party networking appliances are Azure VMs running the software of the
network vendor. To deploy these machines, you need to:

Set up the click Add in your Resource group:vendor. To deploy these machines, you need
to: Basically, third-party networking appliances are Azure VMs running the software of the
network vendor. To deploy these machines, you need to: Set up the click Add in your
Resource group:

1. Then you need to look for the device you want to deploy:

Everything

Y Filter

O Barracuda NextGen Firewall F-Series (BYOL)

Results

NAME PUELISHER CATEGORY

1 Barracuda NextGen Firewall F-Series (BYOL) Barracuda Metworks, Inc. Virtual Machines

1 Barracuda NextGen Control Center (BYOL) Barracuda MNetworks, Inc. Virtual Machines
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2. Please be aware that for most of these devices, the license is not covered by
Azure. So you need to buy an additional license:

Barracuda NextGen Firewall F-Series (BYOL) #

Ba

Brng Your Own License enabled.

The Barracuda MNextGen Firewall F-5eries fills the functional gaps between cloud infrastructure
security and a defense-in-depth strategy by providing protection where the application and data
reside, rather than solely where the connection terminates. Because of the isolation between VMs,
tenants, and virtual networks, the Barracuda NextGen Firewall F-5Series operates just as if it were a
physical device bridging connections between application servers in a network DMZ and your ISP's
router.

Beyond its powerful network firewall, high availability, and VPN technologies, the Barracuda NextGen
Firewall F-Series integrates a comprehensive set of next-generation firewall technologies, including
Application Control, IPS, anti-malware, network access control enforcement, and comprehensive user
awareness. The F-Series is fully compatible with Microsoft Azure for establishing site-to-site and/or
client-to-site connections to its cloud services, and creating a virtual DMZ in Azure to implement an
additional high-security layer.

The Barracuda NextGen Firewall F-Series meets enterprise requirements of massive scalability,
efficient configuration and lifecycle management across dispersed networks, and performance
guarantees for business-critical applications.

The Barracuda NextGen Firewall F-Series is a powerful, user-friendly appliance to protect and

manage your network. As a Linux-based security appliance, there are few differences between it and
a typical server running on Azure:

= Administration of the Barracuda MextGen Firewall F-5eries appliance is typically done with a
Windows-based client application called as L
This Barracuda NextGen Firewall F-Series is licensed using the Bring-Your-Own-License
(BYOL) model. to receive a 30-day evaluation license or purchase
one of the licenses depending on your requirement.

MNote: The username to login to the appliance is root and the password is the one you have
configured on Azure portal while deplaying the VM. Also a forward for TCP/807 and TCP-
UDP/691 endpoints will be created automatically when you deploy this VM. Click for
more details.
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3. In the deployment blade, you go through the different options for deploying a
virtual machine.

We will cover virtual machine deployments deeper in the
upcoming chapters.

4. Depending on the operating system of the appliance, the interface may defer. For
the used barracuda firewall example you have to give a name to the appliance,
add the user account, and set a password or SSH key for connection later:

Create virtual machine — B8

HNarne

DCF-AMWE-PWO1

VM disk type @

HDD

User narme

Authenticaton typs

55H public key

Subseription

Visieal Sudso Premium with MSDM

Resource group @

® Create new 'O Use existing

DCF-AWE-RGO1T

Location

Wi'est Eurppa

[204]



Implementing Azure Networks

5. Now you need to select the VM size. The vendor already proposes some VM
types but you should get in contact with the vendor to get the perfect sizing for
your infrastructure:

Create virtual machine

Recommended |

A1 Standard % A2 Standard % A3 Standard
Core 2 Cores Cores

GB - GB

Size

Choose virtual machine size % ) ? .
ita disks ita disks ita QIsks

2x500 8x500
Max IOPS . ia; . Max [OPS

Load balancing Load balancing Load balancing

ng pricing... I ap 1 . ng pricing...
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6. After you choose the size, you need to do some optional settings such as setting
the Storage account, Network, IPs, the VM Extensions, or High availability
partners you want to use. For now, go with the defaults; we will explain these
deeper in chapter 6, Planning and Deploying Virtual Machines in Azure:

Create virtual machine _— B X  Settings

Storage

Storage account @

(new) dcfawerg01diag637

MNetwork

Virtual network @

Settings > DCF-AWE-VYNO1
Configure optional features

Subnet @
Server (10.0.1.0/24)

Public IP address @
(new) DCF-AWE-FWO1-ip

Network security group (firewall) ®
(new) DCF-AWE-FW01-nsg

Extensions

Extensions @

No extensions

High availability

Availability set @

None
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7. Microsoft will show you a Summary and validate the settings against the support
and configuration matrix:

Create virtual machine

Basics

Done

sual Studio Premium with MSDM
Size v, 1 AWE-RGOT
Dane c West Europe

Standard Al

[ wergD1diag63T
NOT

Network security group (firewall) [ne

Avilabality set

8. For aregular VM, the deployment would be finished at that point, for appliances
running on Azure, you need to agree the third-party purchase before deploying;:
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Create virtual machine Purchase

Basics Offer details

e Barracuda NextGen Firewall F-Series 0,0000 EUR/hr

|
Standard A1 0,0506 EUR/hr

Settings A\ The highlighted Marketplace purchase(s) are not covered by your Azure credits, and will be
billed separately.

You cannot use your Azure monetary commitment funds or subscription credits for these
purchases. You will be billed separately for marketplace purchases.

Done

Summary Azure resource

Barracuda NextGen Firewall F-S... You may use your Azure monetary commitment funds or subscription credits for these
purchases. Prices presented are retail prices and may not reflect discounts associated with your
subscription.

Terms of use

chase”, | (a) agree to the legal terms and privacy statement(s) associated with each
Marketplace offering above, (b} authorize Microsoft to charge or bill my current payment method for
the fees associated with my use of the offering(s), including applicable taxes, with the same billing
frequency as my Azure subscription, until | discontinue use of the offering(s), and (c) agree that
Microsaft may share my contact information and transaction details with the seller(s) of the offering
(s). Microsoft does not provide rights for third-party products or services. See the
for additional terms.

9. After the deployment is finished, you should see the virtual machine in your
resource group and also be able to access the device.
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10. To connect to the device, you need to look for the IP first. You can find the IP
given by Azure in the settings of the device:

SE Columns  { Delete ) Refresh = Move

D NAME PUBLICIP ADDRE... PRIVATE IP ADDK... SECURITY GROUP
1-4199-ba5e-2cad700afc54 B Overview
def-awe-fw01206 13.95231.121 10014 DCF-AWE-FW01-nsg ,,,

West Europe =l Activity log

Access control (IAM)
Tags
NAME Tree LocaTion
 Diagnose and
B bcr-AWE-FWO1 Virtual machine West Europe
(%) DCF-AWE-GWO1-DCF-AWE-LGO1 Connection  West Europe
4 DcFAWE LG Local network... West Europe
B cctawefwoi206 Network inter... West Europe
% DCFAWE-FWOT-nsg Network secu... West Europe:
B DCF-AWE-PWOT-ip Public IP addr... West Europe
I DCF-AWE-GW01-PIP Public IP addr... West Europe
& route Routetable  West Europe
i@ oorAwEGWO Virtual networ... West Europe
B Automation script

DCF-AWE-VNOI Virtual network  West Europe

BB dcfawergDidiags3? Storage accou... West Europe MONITORING

To connect to the device, the vendor normally provides a short How To on
its websites. Most providers prefer the connection via SSH, HTTP, HTTPs,
or remote desktop.

Common Azure network architectures

Looking at the networking scenarios, the most common one is to integrate Azure and Office
365 directly into your MPLS. Every connection from any location is transmitted via the
MPLS network.
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The following diagram shows a short abstract of such an environment:

Office Firewall | Munich

Office Firewall | Berlin

Office Firewall |Singapore

Microsoft Azure

Carrier MPLS Netzwerk

g o

Colocation NewYork

\@/ dd

Office 365

Colocation Mumbai
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There are also options to use Azure as colocation and connect offices via a VPN. This option
is often used by small or medium business companies. There every VPN connection
terminates in Azure. Office 365 is reached via Internet from the Office directly:

Office Firewall | Berlin

Direct Connect via
Internet

=

Site 2 Site VPN |

Microsoft Azure

&

Office 365

Azure VPN Gateway

1
Point 2 Site VPN
-
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Another very common form of setting up WAN links to offices or other data centers is to
have a primary link via ExpressRoute and a secondary link via a Site 2 Site VPN with BGP
enabled. So your services stay available for your users even if your MPLS fails. You only
have a performance impact but stay in production. The rerouting will happen automatically
because of the enabled BGP:

Office Firewall |Singapore

Microsoft Azure

Colocation Mumbai

There are also common scenarios where Azure is used only for online services without any
on-premises connection or where resources are resold to other customers or end users:

Summary

So let us summarize this chapter. Now you should have learned how networking in and
with Azure works. You now know what basics need to be deployed and how to deploy
external connections with VPN or MPLS. You also learned about common scenarios and
how to change implemented Azure behaviors such as routing.

In the next chapter, we will take a deeper look into Microsoft Azure Storage.
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Like you plan the network in your data center or company, you need to do it in Azure also.
Many services in Azure are based on storage. Therefore, it has to be planned well.

You should consider scalability, durability, and high availability depending on the scenario
and target you try to achieve.

Within this chapter, Azure Storage management is discussed. The key takeaways are how
and when to implement and integrate the different Azure Storage types. The following
topics and their various options are touched:

e Storage accounts

Replication and redundancy

Azure Storage services:
e Blob
e Table
* Queue
e File
Exploring Azure Storage with Microsoft Azure Storage explorer

Premium Storage accounts

e Pricing
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This chapter does not handle deep backup, Azure site recovery, or StorSimple topics. We
will set up some basic storage configurations in this chapter.

Storage accounts

Azure Storage implements four services: Blob storage, Table storage, Queue storage, and
File storage.

Blob storage stores unstructured object data, which can be text or binary data.

Structured datasets are stored in Table storage. Table storage is a NoSQL key attribute data
store, enabling rapid development and fast access to data.

In addition to providing reliable messaging for workflow processing, Queue storage makes
communication between segments of cloud services available.

Using the standard SMB protocol, File storage offers shared storage for legacy applications.
Azure virtual machines and cloud services can share file data over application components
using mounted shares. Utilizing the file service REST API, on-premises applications can
obtain file data:

1. For creating a Storage account, first search for storage in the gallery and select
Storage account:

Storage account Microsoft Storage

Figure 5.1: Azure Storage account in the gallery
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2. After clicking on Create button, there is a form with diverse options to fill in:

Create storage account

The cost of your storage account depends on the
usage and the options you choose below.

Learn maore
* Name @

Deployment mode| @

Resource manager [REEETd

Account kind @

corewindows.net

General purpose v

Performance @

Premium

Replication @

Read-access geo-redundant storage (RA.. W

* Storage service encryption @

IELIEWE Enabled

* Subscription

Visual Studio Enterprise mit MSDN 4

* Resource group @

P P - -
®) Create new ) Use existing

* Location

West Europe v

Figure 5.2: Available options at creation

3. The first step is to choose a Name. The important thing about Storage account
names is that they can only consist of lowercase letters and number. No spaces
here! The example Storage account is named implementingazuredemo.
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To understand the options in Figure 5.2, it is important to understand the different
possibilities. There are two separate kinds of Storage account to choose from:

¢ General purpose Storage account
e Blob Storage account

General purpose Storage account

The general purpose Storage account is very universal. It can contain storage services of any
type available. That includes Blobs (of course also virtual machine disks based on Blobs),
Files, Queues, and Tables in a Storage account. On creation there are two available
performance settings available. The first available performance option is the standard
option. This type of Storage account holds Queues, Tables, Blobs, and Files.

The second option is the premium one. This is only capable of storing Azure virtual
machine disks. For more information about this see the Premium Storage section later in this
chapter.

Blob Storage account

A general purpose Storage account provides entrance to Azure Storage services such as
Tables, Queues, Files, Blobs, and Azure virtual machine disks, combined under a single
account. The two performance tiers are:

¢ Standard storage performance tier: The standard storage performance tier
permits the customer to file Tables, Queues, Files, Blobs, and Azure virtual
machine disks

¢ Premium storage performance tier: This currently exclusively supports Azure
virtual machine disks

To store unstructured data as Blobs (objects), a Blob Storage account is available in Azure
Storage. Blob storage shares characteristics with existing general purpose Storage accounts.
Similar are the durability, availability, scalability, and performance features. Microsoft
recommends using Blob Storage accounts for applications requiring entirely block or
append Blob storage.
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Blob Storage accounts expose the access tier attribute which can be specified in the process
of account creation. It is possible to modify later if needed. Two types of access tiers can be
defined based on the data access pattern:

e Hot access tier: This tier designates that the objects in the Storage account will be
obtained on a frequent basis. This allows data storage at a lower access cost.

e Cool access tier: This tier indicates that the objects in the Storage account will be
less regularly accessed. This too allows data storage at a lower cost.

It is permitted to switch between these tiers if there is a change in the usage pattern of data.
It must be noted that changing the access tier can result in additional costs.

MSDN subscribers, for example, can get free monthly credits which can be
used with Azure services, including Azure Storage.

The requirement to create a Storage account is to have an Azure subscription. The
subscription enables the customer access to numerous Azure services. It is possible to create
a free Azure account to get started. Once the consumer decides to acquire a subscription
plan, it is possible to choose from a variation of purchase alternatives. A single customer
can create up to 100 Storage accounts with an individual subscription.

As there are several differences in pricing for the two account types, in a
Blob Storage account, the access tier (hot, cold) also indicates the billing
model. The SLAs for both are nonetheless the same.

In the example, we will choose a general purpose Storage account. The next configurable
field, besides standard and premium storage, is the replication setting.

To be able to know which one we need, it's important to first understand the different
replication redundancy settings.
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Replication and redundancy

In order to guarantee stability and high availability, the customer's data in the Azure
Storage is replicated constantly. The customer may choose between two replication options:
either a storage within the same data center or to a second data center. Replication guards
the user's data; in the case of hardware failures, the application is preserved. The use of a
second data center provides security for the case of a catastrophic failure in the location of
the primary data center.

The process of replication warrants that the customer's Storage account meets the Service
Level Agreement (SLA) for storage.

There are four replication options between which the user can choose when creating an
Azure Storage account.

Locally redundant storage

Locally redundant storage (LRS) means that the data is held three times in a data center in
a region. The LRS manages three copies of the customer's data to protect it from hardware
failures. LRS does not protect the workloads from the failure of a whole data center.

Zone-redundant storage

Zone-redundant storage (ZRS) stores three copies of the customer's data as well as the LRS.
The difference is that the data is guarded in two to three facilities. These facilities can be
located in different regions. This concept provides more enhanced durability than LRS. The
user profits from durability within a region.
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Geo-redundant storage

An even higher durability can be achieved with Geo-redundant storage (GRS). GRS
manages six copies of the user's data. The first three copies are replicated in the primary
region. Additionally, another three copies are maintained in a secondary region which is
located remotely from the primary region. This concept provides an even higher level of
durability. This means that Azure Storage will failover to the secondary region if a failure in
the primary region should occur.

Read-access geo-redundant storage

The replication to a secondary geographic location is provided with Read-access geo-
redundant storage (RA-GRS). The customer holds read access to the data, maintained in
the secondary location. Access from the primary and the secondary region is possible. The
RA-GRS is the default option for your Storage account on creation.

This is an overview about the redundancy options in Azure Storage.

Replication strategy LRS | ZRS [ GRS | RA-GRS
Data is replicated across multiple data centers No |Yes [Yes |Yes
Data can be read from the secondary location as well as from the primary location No |No [No |Yes
Number of copies of data maintained on separate nodes 3 3 6 6

Source: https://docs.microsoft.com/en-us/azure/storage/storage-redundancy

For our example, we select Locally-redundant storage (LRS), as high durability is not
necessary in our example.
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Let's look at the current settings:

Create storage account

The cost of your sterage account depends on the
usage and the options you choose below.

Learn more

* Name @
implementingazuredemo v
.«corewindows.net
Ceployment model @

Resource manager [MEEHT

Account kind @

General purpose v

Performance @

Premium

Replication @
Locally-redundant storage (LRS) A4

* Storage service encryption @
Enabled

* Subscription

Visual Studio Enterprise w

* Resource group @

O Create new  ® Use existing

AzureExamples ~
* Location
Morth Europe v

Pin to dashboard

Automation options

Figure 5.3: Storage account settings
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In the example, an existing resource group is used to store the Storage account resource.
North Europe is used as deployment Location as it's the nearest location and will probably
have the least latency.

To achieve the same using PowerShell with the Azure PowerShell module, the following
commands can be used:

New—-AzureRmStorageAccount
—ResourceGroupName 'AzureExamples'
—Name 'implementingazuredemo'
—-Location 'northeurope'

—SkuName 'Standard_LRS'
-Kind 'Storage'

In the previous command, ResourceGroupName is the resource group, that the Storage
account should be deployed to. Name is the planned name for the Storage account, location
is the deployment Azure region, and SkuName is a mix of the performance and replication
setting from the Azure portal. This parameter can take the following values:

e 'Standard_LRS': Locally redundant storage

® 'Standard_ZRS': Zone-redundant storage

e 'Standard_GRS': Geo-redundant storage

e 'Standard_RAGRS': Read-access geo-redundant storage
e 'Premium_LRS': Premium locally redundant storage

For more information visit
https://docs.microsoft.com/en-us/powershell/resourcemanager/azur

erm.storage/v2.3.0/new-azurermstorageaccount.

Azure Storage services

As previously mentioned, the difference between the Blob storage and the general purpose
storage is to be found in the purpose of usage. While the Blob storage stores unstructured
data, the general purpose account stores structured data. Azure differentiates between four
types of storage: Blob, Queue, Table, and File storage. It's important to understand the
scopes, in order to be able to decide for a certain type of storage.
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Blob Storage services

For customers needing to store large sets of unstructured data, Blob storage offers an
attractive and scalable answer. The types of data may be retained in Blob storage are:
documents, photos, music, videos, blogs, file backup, databases, images and text for web
applications, big data, or configuration data for cloud applications.

Containers offer a useful way to assign security policies to sets of objects; each Blob is
assigned a container. A Storage account can hold indefinite containers; a container may
contain an indefinite number of Blobs. The only restriction is the 500 TB capacity limit of the
Storage account.

There are three types of Blobs: block blobs, append blobs, and page blobs (disks).

Block blobs are utilized for streaming and storing cloud objects. They are a best used for
storing documents, media files, backups, and so on.

Whereas block blobs are used for streaming and storing, append blobs fulfill the same task
with the addition that they are optimized for append operations. Updating an append blob
can only be done by adding a new block to the end. Append blob's field of application
consists of logging, in which data has to be written to the end of the blob.

The third type of Blob is the page blob. In most cases, page blobs are used to store IaaS
disks. They support random writes. This means that an Azure IaaS VM VHD is stored as a
page blob.

In the cases where downloading data over the wire to Blob storage is unrealistic, for
example for large datasets, the customer is able to send a hard drive directly to Microsoft,
where the data gets directly imported or exported from the data center. In Azure, Blobs are
stored in containers. These containers are the upper-most element that needs to be used, to
store files as Blobs.

In Azure laaS there will be a VHDs container created when you deploy an image from the
gallery. These containers hold the VHD files for the VMs as page Blobs and also hold status
Blobs as block blobs.

Let's look at Azure Blob storage:

1. Navigate to the earlier created Storage account, named
implementingazuredemo:
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coount

= implementingazuredemo

= Openin Explorer [ Delete

2 Search (Ctrl+/) Essentials ~
A Resource group (changs) Performance
£ Overview azureexamples Standard
Status Replication
H Activity log Primary: Available Locally-redundant storage (LRS)
Location
:ha Access control (IAM) Morth Europe
Subscription name (c
& Tags Visual Studio E
Subscription 1D
7 Diagnose and solve problems 159fbd1¢c-ab70-4eac-93f1-55d9b387a342
SETTINGS Services
Access keys — | T
Blobs Files III
& Configuration Tables Queues
{,/’} Shared access signature Monitoring

Figure 5.4: Storage account overview

2. In Figure 5.4, are all the types of storage that can be used in the Storage account.
For managing Blobs, the tile named Blobs needs to be clicked:

impler = o

+ Container 0 Refresh

Essentials 4

Search containers by prefix

NAME URL LAST MODIFIED

Mo containers found.

Figure 5.5: Blob service overview
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3. There is an empty window, showing, that there are no containers. To create a
container, click on Container. This will ask for a Name and Access type. The
Name has a common Azure policy, so lowercase only.

4. The access type defines how your Blobs can be accessed publicly:

Type Description

Private If Private is selected, the Blobs can only be accessed by the account owner with
the access key and no anonymous access is granted.
In PowerShell, this option is referred to as off.

Blob When Blob is selected, only the Blobs can be access from the outside with read
permissions.

Container | If Container is selected, the whole container content will be publicly available
with read rights.

Remember that these are access policies for the Blob container only and
have no influence on the other containers or the Storage account.

5. In the New container window, type testcontainer as Name and select Private
as Access type:

MNew container

Blo e (implement

* Name

testcontainer

Access type @

Private W

Figure 5.6: New container dialogue
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6. After checking all the provided details are correct, click on Create button to create
new container:

7. The new container is named testcontainer. After clicking on Create button the
deployment process will start:

Blob service

+ Container 0 Refresh

Essentials ¥

Search containers by prefix

NAME URL LAST MODIFIED

testcontainer https://implementingazuredemo.blob.corewi... 1/12/2017, 5:02:47 AM

Figure 5.7: Blob services overview

8. After the creation, the newly created resource is listed, and when clicked a new
window appears. In this window, it's possible to upload files, view the Properties
of the container, and manage the Access policy:

stcontainer

3 Upload O Refresh M Delete container E Properties P Access policy
Location: testcontainer
Search blobs by prefix (case-sensitive)
NAME MODIFIED BLOB TYPE SIZE

Mo blobs found.

Figure 5.8: Overview of testcontainer's Blobs
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9. To achieve the same with PowerShell, the following cmdlets have to be executed.
The cmdlets require that Azure PowerShell is already connected to an account
and an active subscription is selected:

#Define required variables
$storageAccountName = 'implementingazuredemo'
$resourceGroupName = 'AzureExamples'

#Get the Storage account keys
$storageAccountKey = Get-AzureRmStorageAccount
-name $storageAccountName °

-ResourceGroupName $resourceGroupName

| Get—-AzureRmStorageAccountKey

#Create a Storage context for working with the Storage account
$storageContext = New-AzureStorageContext -StorageAccountName
$storageAccountName -StorageAccountKey $storageAccountKey[0].Value

#Create a blob container named testcontainer
New-AzureStorageContainer -Name 'testcontainer' -Context $storageContext

#Verify the creation
Get-AzureStorageContainer —-Context $storageContext

10. In the example, we first need to get a so-called Azure Storage context. In this
context, we can execute common storage tasks such as creating containers,
uploading and downloading files, and so on.

11. To create a remote context, one option is to use a Storage account key. This is the
easiest one, as it can be done with the Get-AzureRmStorageAccountKey
cmdlet.

12. After creating the context based on the Storage account name and the first of both
account keys, a container called testcontainer is created.

13. For more information on Azure Storage account keys, see the section Access keys.

Blob storage can also be managed via Azure REST APL
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Table storage services

Table storage in Azure can be described as a NoSQL database. This basically means that the
database has no schema and each value in a table has a typed property name. This property
name can be used for filtering, sorting, and as selection criteria. There are multiple entities
in a table that each consist of a collection of values and their property names.

NoSQL thus also Azure Table storage has much higher performance, scalability, and
flexibility at a much lower, complexity.

Common usage scenarios for Table storage are databases or datasets for web applications,
collections of metadata, or bigger collections, for example, addresses.

As with the other Azure Storage services, the only limiting factor for Table storage is the
size of your Storage account, which means, there is no limit for the number of tables or
entities in tables.

Since Table storage is fast to set up and access, the next demo will show the creation of a
simple table. Often Table (NoSQL) storage is much cheaper than traditional relational
databases.

Let's create a Table services table:

1. First, click on Tables in the Storage account dashboard:

lementingazuredemo
e

7:5 Open in Explorer WM Delete

O Search (Ctri+/) Essentials ~

Resource group {c Performance

- Overview azureexamples Standard
Status Replication
H Activity log Primary: Available Locally-redundant storage (LRS)

Location

zm  Access control (JAM)
& Tags

x Diagnose and solve problems

SETTINGS
Access keys

& Configuration

& Shared access signature

MNorth Europe
Subscripticn name (ch

Visual Studio Er

Subscription ID
159fbd 1c-ab70-4eac-93f1-55d9b3873342

Services

Blobs Files
Tables

Alooi:

Cueues

Figure 5.9: Storage account overview
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2. After the Table service page has loaded, it's recognized that there is no way of
creating or interacting with tables in the Azure portal:

Table service

0 Refresh

Essentials

Search tables by prefix

TABLE

No tables found.

URL

Figure 5.10: Table service overview

3. As there is nothing more to do in the Azure portal, the following PowerShell code
is used to create a table:

#Define required variables
$storageAccountName = 'implementingazuredemo'
$resourceGroupName = 'AzureExamples'
StableName = 'testtable'

#Get the storage account keys
$storageAccountKey = Get-AzureRmStorageAccount
-name $storageAccountName °

—-ResourceGroupName $resourceGroupName

| Get—-AzureRmStorageAccountKey

#Create a Storage Context for working with the storage account
$storageContext = New-AzureStorageContext —-StorageAccountName
$storageAccountName -StorageAccountKey

$storageAccountKey[0] .Value

#Create a table named testtable
New-AzureStorageTable —-Name $tableName —-Context $storageContext

#Verify the creation
Get—-AzureStorageTable —name $tablename -Context $storageContext
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4. The successful deployment can also be seen in the Azure portal. When navigating
back to the Table service overview of the Storage account, the newly created
table appears under TABLE , including its URL, on Azure:

Essentials )

Search tables by prefix

TABLE URL

testtable https://implementingazuredemo.table.core.windows.net/testtable

Figure 5.11: Newly created table

5. As there are currently no cmdlets available for managing table entries directly,
this has to be done using the SDK in .NET or using the respective library in
PowerShell. That is obviously out of scope for this book.

Table storage can also be managed via Azure REST APIL

Queue storage services

Azure Queue enables messaging between different parts of applications. This is used in the
development of highly scalable and flexible applications. Components of applications are
often decoupled, to enable independent scalability for the single parts.

Queues are also used as an asynchronous method of communication between components
that run on different locations (cloud, on-premises, desktop, mobile). It's also possible to
build workflows and asynchronous tasks based on Azure Storage Queues.

One Storage account has no limit on the number of queues, as well as the number of
messages these contain. A single message can be up to 64 KB in size.

There are two different kinds of queues in Microsoft Azure. The first one is Azure Queues,
which is a part of Azure Storage and the one that we are working with in this chapter.
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The second is Service Bus queues, which is a feature of Microsoft's Azure messaging
infrastructure and has more advanced features for application development. According to
Microsoft, Azure Storage queues should be used, when your application must store over 80
GB of messages in a queue, where the messages have a lifetime shorter than 7 days. And
Service Bus queues should be used when you need more advanced features such as
guaranteed first in first out (FIFO) ordered delivery, bigger handles, message receiving
without polling, and so on.

For more information on how to choose the right queue solution, visit
https://docs.microsoft.com/en-us/azure/service-bus-messaging/ser

vice-bus-azure-and-service-bus—-queues-compared-contrasted.

Let's see how queues look on the Azure portal:

1. First, navigate to the earlier created Storage account:

- implementingazuredemo
nt

7:5 Open in Explorer M Delete

O Search (Ctri+/) Essentials ~
s Resource group {changs) Performance

= Overview a examples Standard

Status Replication
B Activity log Primary: Available Locally-redundant storage (LRS)

Location
zha Access control (JAM) North Europe
' Tags dic

Subscription ID
% Diagnose and solve prablems 159fbd1c-ab70-4eac-93f1-55d9b387a342
T Services

Access keys — r [— [—— |
Blobs Files III

& Configuration Tables Queues

7 _Shared arcecs cionatyre

Figure 5.12: Storage account overview

2. Click on Queues, to open the Queue service overview. There should be no
queues in there:
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Queue service

O Refresh
Essentials v ¥y
Search queues by prefix (case-sensitive)
QUEUE URL

Mo queues found.

Figure 5.13: Queue service overview

These are all steps that are possible in the Azure portal. Any creation,
polling, or management of queues must happen within PowerShell, Azure
CLI or REST APL

3. As all the other things would go too deep into development, we use PowerShell
to create a new queue called testqueue:

#Define required variables

$storageAccountName = 'implementingazuredemo'
$resourceGroupName = 'AzureExamples'
SqueueName = 'testqueue'

#Get the storage account keys
$storageAccountKey = Get-AzureRmStorageAccount
-name $storageAccountName °

-ResourceGroupName $resourceGroupName

| Get—-AzureRmStorageAccountKey

#Create a Storage Context for working with the storage account

$storageContext = New-AzureStorageContext —StorageAccountName
$storageAccountName -

StorageAccountKey $storageAccountKey[0].Value

#Create a queue named testqueue
$Queue = New-AzureStorageQueue -Name S$queueName -Context
$storageContext

#Verify the creation
Get-AzureStorageQueue -name $queueName —-Context $storageContext
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4. As with Table storage, we first need to create a storage context to interact with
the queue components. To verify that the deployment was successful, the Azure
portal should be opened again. In the Queue service overview, there should be a
new queue called testqueue:

Queue service

implementing

O Refresh

Essentials v et}
Search queves by prefix (case-sensitive)
QUEUE URL

testqueue https://implementingazuredemo.queue.corewindows.net/testqueue

Figure 5.14: Newly created queue service

5. Also, there is no cmdlet available for directly interacting with queues in
PowerShell. For interacting with queues the .NET library should be used.

Queue storage can also be managed via Azure REST API.

File storage services

Currently, the most interesting type of storage for the IT Professional is the File storage.

File storage in Azure refers to cloud-based Server Message Block (SMB) or Common
Internet File System (CIFS) such as that provided by traditional Windows or Samba

fileservers.
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Like an SMB share, an Azure Storage share can be used from multiple computers and by
multiple users simultaneously. The difference is that the users don't have to be connected to
the company network anymore.

Azure File shares are commonly used for so called lift-and-shift migrations, where the on-
premises app is basically copied to the cloud as is. This is often fast and easy, but not
always the most cost-efficient solution.

Other scenarios are shares for diagnostics or debugging data, shared application files, or
simply temporary storage:

G

Account 4 Share h /Directory\ File

Logl.txt
AR
logs CustomlLogs
I~

=
\ 00 n 00 onfig
Q€ y | Y | A _ 4

Figure 5.15: Levels of File storage (https://docs.microsoft.com/en-us/azure/storage/storage-dotnet-how-to-use-files)

In Figure 5.15, the different logical levels of Azure File storage are shown. Directories and
files are optional. Therefore it's enough to create a share and connect to it, to start working
with File storage.
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Let's create a File share and mount it locally:

1. The first thing is to open the overview of the earlier created Storage account
implementingazuredemo:

[ ] implementingazuredemo

coount

= Openin Explorer [ Delete

O Search (Ctri+/) Essentials ~
n Resource group (changs) Performance
= Overview azureex; Standard
Status Replication
B Activity log Primary: Available Locally-redundant storage (LRS)
Location
:ma Access control (IAM) North Europe
Subscription name
' Tags Visual & o Ent
Subscription 1D
}( Diagnose and solve problems 159fbd1c-ab70-4eac-93f1-55d9b387a342
J— Services
Access keys — [— mE
Elobs Files III
& Configuration Tables Queues
&” Shared access signature VT

Figure 5.16: Storage account overview
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2. After clicking on Files, the File service overview opens and shows that there are
no File shares:

O Refresh

Essentials

Search file shares by prefix
NAME MODIFIED QuoTA

Mo file shares found.

Figure 5.17: File service overview

3. To create a New file share, click the File share button and fill in a Name for the
new File share. Quota is an optional parameter:

New ﬂle st

File se

* Mame

testshare

Cuota &

GE

Figure 5.18: New file share dialogue
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4. After clicking on the Create button, the portal takes us back to the File service
overview. The new share named testshare appears in the File service overview
window and can now be used to work with:

+ File share O Refresh

Essentials v e
Search file shares by prefix
NAME MODIFIED QUOTA

testshare 1/15/2017, 6:09:04 PM 5TiB

Figure 5.19: Newly created File share in overview

5. When selecting the share, the testshare properties open. In contrast to Queue and
Table storage, it's possible to interact with the storage in the portal. Creation,
directory management, quota setting, as well as uploading and downloading files
is supported:

testshare

File share

¥ Connect * Upload + Add directory Q) Refresh [ Delete share 1= Properties # Quota

Location: testshare

NAME TYPE SIZE

Mo files found.

Figure 5.20: File share properties
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6. To validate the connection to the test machine, a directory called testdir is
created:

New directory

* Name

testdir

Figure 5.21: Directory creation dialogue

7. After clicking on the Create button, it shows up in the testshare contents in a new

blade:
testshare
File share
“* Connect ; Upload + Add directory 0 Refresh M Delete share E Properties ,I‘ Quota
Location: testshare
NAME TYPE SIZE
testdir Directory

Figure 5.22: Directory browser of the testshare
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8. Now it's time to connect the share to a desktop computer. For this purpose, the
Connect button was created. After selecting Connect, the instruction to connect
to Windows as well as Linux show up:

Connect

Connecting from Windows

To connect to this file share from a Windows computer, run this command:

*» net use [drive letter] “\implementingazuredemo.file.core.windows.net
YWtestshare fu:implementingazuredemo [storage account access key]

When connecting from a computer from outside Azure, remember to open outbound TCP port 445
in your local network. Some Internet service providers may block port 445, Check with your service

provider for details.

Learn more about Azure File Storage with Window

Connecting from Linux

To connect to this file share from a Linux computer, run this command:

* sudo mount -t cifs //implementingazuredema.file.core.windows.net
ftestshare [mount point] -o

vers=3.8,username=implementingazuredemn, password=[storage account access
key],dir_mode=8777,file _mode=8777

The Linux SME3 client doesn't support share level encryption yet, so mounting a file share in Linux
only works from virtual machines running in the same Azure region as the file share.

Learn more about Azure File Storage with Linux

b,
r
|-:I
[8
Z
g

Figure 5.23: Azure File Storage connection commands
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9. The Windows instructions are used on a Server 2012 R2 box to connect to the File
share. The net use command is the traditional command-line tool to connect to
network shares. It could also be done via PowerShell with the following line:

New-PSDrive —-Name Y —-PSProvider FileSystem —Root
implementingazuredemo.file.core.windows.nettestshare —-Credential (Get-
Credential)

10. It's important to use the same credentials as with the net use command; the
name of the storage account as username and the access key as password. The
net use command looks like this:

net use Y: implementingazuredemo.file.core.windows.nettestshare
/u:implementingazuredemo [AccessKey]

11. [AccessKey] has to be replaced with one of the Access keys of the Storage
account. The output should look similar to this:

ey Administrator: Windows PowerShell I;Ii-—
E ¥

mp | ementingazuredemo.t1le. w1 1 share Ju:implementingazuredemo 3toZofl
53MxZ1VIr 8tUrAalNo6]NgFOBg A

ar
/BNTwecwvGNCEFMpd rwy

Figure 5.24: Using net use to connect to an SMB share

12. To verify the share connection, just open Windows Explorer and see if there is a
new drive under network locations:

4 Network locations (1)

i} testshare
“oaer (\implementingazuredemo file.c...

Figure 5.25: The connected SMB share in explorer

[239]



Implementing and Securing Azure Storage Accounts

13. In the following screenshot the network shared drive testshare is illustrated:

= wn - Drive Tools  testshare (\\implementingazuredemo file.core.windo... I;‘i-
“ Home Share View Manage 0
:(_:. - T |L:"" b This... » testshare (Nimplementingazuredemo file.core.. » v [’,,| | Search testshare (\\implemen... @ |
‘e Favorites Name Date modified Type Size
Bl Desktop | testdir 1/15/2017 311 PM  File folder
& Downloads

2| Recent places
1% This PC

Gili Network

Figure 5.26: The test directory in explorer

14. Now the File share can be used to store files of any kind.

To connect a share to a virtual machine, the are some requirements on
SMB versions.

If a VM in the same Azure region as the Storage account is used, SMB 2.1
is supported.

If a VM in another Azure region as the Storage account is used, only SMB
3.0 or higher is supported.

If a local machine is used, only SMB 3.0 or higher is supported.

But there are also several downsides of the current File share implementation. Here are
some important ones to consider:

¢ Storage limit: Additional to the 500 TB per Storage account and the limit of 200
Storage accounts per subscription, there are also limits on File shares. The
maximum size of a File share is 5 TB and the maximum size per file in a File share
is 1 TB. On the other hand, there is no limitation on the number of files in total, if
you stick to the file and File share size.

e File access: Currently, there is nothing like an Access Control List (ACL) or
rights management. Its only possible to allow or deny access to a File share.
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The only ways to authenticate for File share access are Access keys and shared access
signatures (SAS). SAS are basically links that can be generated if someone needs limited
access to a storage resource. They can be limited by time and storage service type (Queue,
Table, Blob, File). Basic permissions such as read, write, delete, and so on can also be
defined when generating an SAS. SAS should be used for untrusted external staff,
temporary development test, or for customers for tests.

Access keys will be discussed in the next part.

Microsoft released a tool for working with Blob, File, and Table storage
called AzCopy. Its main purpose is to transfer data from and to Azure
Storage. It can be found at http://aka.ms/azcopy.

Access keys

In Azure, storage Access keys are used to authenticate applications that use external or
internal interfaces to interact with Azure Storage. Example interactions are a REST API call
or a simple net use of an SMB share.

When a Storage account is created, Azure generates two 512 bit Access keys. These keys are
very important to the security of the Storage account, for this reason they must be kept safe
all the time.

SAS are also created based on the Storage accounts Access keys. That means when the
access key that a specific SAS is based on is regenerated, the SAS is invalid and has to be
regenerated.

The reason that there are two Access keys in each Storage account is mainly high
availability. As it's recommended, to regenerate the Access keys on a regular basis, keys
should be rotated to avoid any downtime.

Key regeneration does not influence the access of your VMs to their VHDs.
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The current Access keys of a Storage account can be found in the Access keys menu in a

Storage account:

? implementingazuredemo - Access keys

count

2 Search (Ctri+/)

Overview

Activity log

Access control (IAM)

Tags

¥ %

Diagnose and solve problems

SETTINGS
Access keys
& Configuration
¢ Shared access signature

Properties

Use access keys to authenticate your applications when making requests to this Azure storage
account. Store your access keys securely - for example, using Azure Key Vault - and don't share them.
We recommend regenerating your access keys regularly. You are provided two access keys so that
you can maintain connections using one key while regenerating the other.

When you regenerate your access keys, you must update any Azure resources and applications that
access this storage account to use the new keys. This action will not interrupt access to disks from
your virtual machines, Learn maore

Storage account name | implementingazuredemo ]
MNAME KEY
keyl 3tgZqlLfINETVENfwecvGNCEFMpdrwyiKaBqcHdVRdgS3m«Z1 | (iR €Y .,
key2 aiKeflLrA1uCqdMFOGKNjaHbmghLR7cASOWSWBWYaKTO4tdut | Il T ...

Figure 5.27: Storage account Access key overview

They can also be received with PowerShell:

Get-AzureRmStorageAccount

—-name $storageAccountName
-ResourceGroupName $resourceGroupName
| Get—-AzureRmStorageAccountKey
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To regenerate a storage key, the regenerate button in the portal is used, as highlighted in the
following diagram:

? implementingazuredemo - Access keys

ccount

/'7 Search (Cirl+/) X . . .
Use access keys to authenticate your applications when making requests to this Azure storage
account. Store your access keys securely - for example, using Azure Key Vault - and don't share them.
2 Overview We recommend regenerating your access keys regularly. You are provided two access keys so that
you can maintain connections using one key while regenerating the other.

Activity | .
ﬁ civity log When you regenerate your access keys, you must update any Azure resources and applications that

access this storage account to use the new keys. This action will not interrupt access to disks from
M Access control (IAM)

your virtual machines. L=arn more
T
@ Teg Storage account name | implementingazuredemo &
# Diagnose and solve problems
MAME KEY
SETTINGS ey 3tgZqLAINETVBNfwecvGNCEFMparwyiKa8qcHdVRdg53MxZ1 | [l
RS Ui key? aiKefLrA1uCqdMFOGKNjaHbmghLR7cASOwWSWBWYaKTO4tut | |

& Configuration
¢ Shared access signature

Properties

Figure 5:28: Regenerate keys with the marked buttons
To regenerate a key using PowerShell, the following cmdlet is used:

New—-AzureRmStorageKey —ResourceGroupName "MyResourceGroup" —-AccountName
"MyStorageAccount" —-KeyName "keyl"

Exploring Azure Storage with Azure Storage
Explorer

Microsoft Azure Storage Explorer is one of the free available graphical tools for managing
Azure Storage without the portal or PowerShell.
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Storage Explorer is still in preview and could have some bugs in some places. To start
working with Azure Storage Explorer, it needs to be downloaded first. The current
download link is http://storageexplorer.com/.

After downloading and installing, the following screen shows up:

Edit Help
Sy Microsoft Azure

b 2 &0

Show resources from these subscriptions:
Add an account...

Apply Cancel

Activities

ike about this tool?

you like or feel is missing?

Figure 5.29: Storage explorer dashboard
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First, a Storage account needs to be connected. There are two possibilities how one can
connect to a Storage account:

1. Add a Microsoft or company account. This is the easiest solution. Azure storage
explorer asks for credentials of a Microsoft or company account that has an active
subscription. After typing the username and password, Azure explorer has the
possibility to select which subscriptions should be managed. By default, all are

selected. After clicking on Apply, the setup is done, and Azure Storage nodes can
be explored:

Microsoft Azure

Work or school, or personal Microsoft account

B Microsoft

Figure 5.30: Left-Azure login dialogue, Right-Storage Explorer subscriptions overview
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2. Add a connection string, SAS URI, or account. It's also possible to connect to your
Storage Accounts by typing a Storage account key or SAS:

=2 Microsoft Azure Storage Explorer

Edit Help

<=y Microsoft Azure

[fls & v

arc O FresouUrces /o

Collapse All

Figure 5.32: Connect with URI, SAS, or key button

The plug symbol opens the dialog, which is used to connect to Azure Storage
by SAS, access key, or connection string.

3. After connecting to the Storage account, a node with the name of the added

Storage account appears in Storage Explorer. Browsing through the File Shares,
the earlier created File share can be found:

E: Microsoft Azure Storage Explorer

- O >
Edit Help
Yy RS0 — ;
: s I N o+ & B e e 0
Srarn s Upload  Download Open  MewDirectory CopyURL Selectall Copy Paste Rename ct
Call All
ollapse >< -5
=% Quick Access ~
4 @ (Local and Attached) Deiste Refresn
4 (B Storage Accounts
b B (Development) = v T testshare
» [ (5AS-Attached Services) ) N
4 B implementingazuredemo (SAS) o _—

b [ Blob Containers

4 A File Shares

S
b [0 Queues
b EH Tables

Figure 5.33: The connected Storage account node
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Premium Storage account

In Figure 5.3 at the beginning of this chapter, there is a performance property at Storage
account creation. This property decides whether a standard or a premium Storage account
is created. For most workloads, standard accounts are more than suitable but in some cases,
more I/O intensive applications need very fast storage. For this case, the premium Storage
account was introduced. Premium storage is fully backed by SSD tiers and provides high
performance, low latency storage.

Premium storage can currently only be used for virtual disks used in VMs (page blobs). The
performance property can't be changed after Storage account creation, but it's possible to
migrate VMs from the standard to premium storage tier.

Depending on the machine size, it's possible to attach up to 64 disks to a VM
(Standard_Gs5). A standard_GS5-sized machine supports up to 80,000 uncached IOPS
and 2000 MB/s disk throughput.

Microsoft examples for enterprise applications that may need premium storage are
Dynamics AX, Dynamics CRM, Exchange Server, SharePoint Farms, SAP Business Suite,
SQL Server, Oracle, MongoDB, MySQL, and Redis.

Premium storage requirements

Premium storage supports DS-series, DSv2-series, GS-series, and Fs-series Azure virtual
machines. Standard and premium VM disks can be attached to premium storage VMs.
Premium storage disks cannot be used if the VM is not premium storage compatible.

Pricing
The billing for Azure Storage usage depends on the used Storage account. Also, storage

costs are based on these determinants:

¢ Location: This describes the geographical region in which the account is based.

¢ Storage capacity: This refers to how much of the Storage account is used to store
data.
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e Account type: Based on the usage of either the general purpose Storage account
or the Blob Storage account, the account type affects the billing. When using a
Blob Storage account, the access tier also defines the billing model for the
account.

¢ Storage transactions: Transactions are all read and write operations to Azure
Storage.

¢ Replication scheme: This describes the number of copies of your data and where
they are stored.

e Data egress: This the data that is transported out of an Azure region. This usually
happens when the data is obtained by an application that is located in another
region or in an on-premises location. If data egresses Azure, charges apply.

For more information on pricing, please use the Azure pricing calculator,
located at https://azure.microsoft.com/en-us/pricing/calculator/.

Summary

Now you should have learned about the different types of storage that are available in
Azure as well as which replication and availability options they have.

Also, we have created a Storage account and a few storage services in it. You should also
know some basic tools and PowerShell cmdlets to interact with Azure Storage.

The next chapter will focus on Azure virtual machines.
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Planning and Deploying Virtual
Machines in Azure

If you want to run your services within Azure and Microsoft has no PaaS or Saa$S offering for that specific
service, it is necessary to implement virtual machines in your environment.

To identify the right virtual machine for your services, you need to know the virtual
machines types that currently exist and how to implement a virtual machine within your
Azure environment.

In this chapter, you will learn the basics about Azure virtual machines, how to implement
virtual machines, and virtual machine license offerings from the Azure marketplace.

We are going to explore the following topics:

Virtual machine types and their usage

License offerings

How to deploy a virtual machine

How to change virtual machine settings
e Common virtual machine use cases

We will also setup a virtual machine during this chapter.



Planning and Deploying Virtual Machines in Azure

Azure virtual machine types

As soon as you start working with virtual machines, you will notice that Microsoft offers
lots of different virtual machines and is still expanding its offerings. The reason why
Microsoft offers so many virtual machines types is easy to explain. Microsoft needs to
support different kinds of workload. virtual machines are always the basement for every
Microsoft service offered out of Azure or other Microsoft Cloud services. Virtual machines
are also the core component for virtual appliances in Azure such as Hadoop, Microsoft
Dynamics Navision, third-party network appliances, or open source appliances.

Microsoft currently offers the following types of virtual machines:

* Basic A-series: For testing and development.
¢ StandardA-series: All-round virtual machines for various workloads.
¢ Compute intense A-series: Designed for high performance computing.

¢ D and DS-series: For enterprise applications and applications for higher demand
on compute power and temporary disk performance.

¢ F and FS-series: Optimized for network operation. They support workloads for
virtualized network devices or applications with a high network demand such as
web servers or real-time communication.

¢ G and GS-series: Built for enterprise applications with high compute demand
such as databases, SharePoint, and NoSQL or big data calculations.

e H-series: Built for high performance computing.

e N-series: These virtual machines include an NVIDIA Tesla M60 and K80. They
are built for VDI or GPU computing.

e * LS-series: Build for low latency storage demands above the offerings of GS-
series.

As you can see, there are some virtual machine types which have an S within the name.
Those types represent the storage. S-series virtual machines use solid state disks or SSDs
and Azure premium storage as the primary storage type for data and operating systems.
They should be chosen for regular storage performance over 500 IOPS.

Most of the virtual machine types are only made different by certain quality of service
standards and priorities against other virtual machine types but there are also connections
to their virtualization host. Microsoft mostly uses standard Intel Xeon processors. Microsoft
standard is currently based on Intel Haswell architecture and will be upgraded to Skylake
processor architecture.
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When looking into this you will find an expression for the used CPUs in
the Microsoft documentation at https://azure.microsoft.com/en-us/d
ocumentation/articles/virtual-machines-windows—-sizes/.

To get an idea which type of CPU is used by Microsoft to host your virtual
machine, you should look up the virtual hardware. For example, the CPU
which is used for your virtual machine.

Microsoft updates the virtual machine series along with their hardware
and CPU updates. To track these changes, it is recommended to refer to
the Microsoft documentation.

A-series virtual machines

A-series virtual machines are divided into two categories. The first one is basic and the
second is standard, which is also the class of all other virtual machine series.

A-series virtual machines are very common and Microsoft deploys them over a variety of
hardware types and CPUs. The performance of an A-series virtual machine is throttled,
based upon the hardware, to offer consistent processor performance for the running
instance, regardless of the hardware.

The differences between Azure A-series basic and standard are:

Availability: Basic tier VMs are only available in small A0-A4 instances for testing
purpose, standard tier VMs are available on all size instances and regions.

Disk IOPS: Data disk IOPS for basic tier VMs is up to 300, lower than standard
tier VMs which have up to 500 IOPS for the data disk.

Price: The price of a single tier VMs can be up to 27% less expensive than
standard tier VMs.

Feature cut: Basic tier VMs do not include load balancing or auto-scaling options.
To achieve those features for a basic tier VMs, you need to add those to the
availability set for high availability, and implement your own load-balance
mechanisms for example with Azure Load Balancer and on application level.
CPU: Standard tier VMs have better CPU performance than basic VMs.

Usage: Basic tier VMs are used for testing and development while standard tier
VMs are used for the production usage.
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The standard tier is good for common usage such as Active Directory Domain Services,
Federation Services, or other basic network and application services.

For basic tier VMs, the following performance and virtual machine types are available:

Size | CPU | Memory | HDD GB |Max Max disk Max NICs/Network
disks IOPS bandwidth

A0 |1 0.768 GB | 20 1 1 x 300 1/low

Al |1 1.75 GB |40 2 2 x 300 1/moderate

A2 (2 35GB |60 4 4 x 300 1/moderate

A3 |4 7 GB 120 8 8 x 300 2/high

A4 |8 14 GB |240 16 16 x 500 4/high

For standard tier VMs, the following performance and virtual machine types are available:

Size | CPU | Memory | HDD GB |Max Max disk Max NICs/Network
disks IOPS bandwidth

A0 |1 0.768 GB | 20 1 1 x 500 1/low

Al |1 1.75GB |70 2 2 x 500 1/moderate

A2 |2 3.5 GB 135 4 4 x 500 1/moderate

A3 |4 7 GB 285 8 8 x 500 2/high

A4 |8 14 GB 605 16 16 x 500 4/high

A5 |2 14 GB 135 4 4 X 500 1/moderate

A6 (4 28GB  |285 8 8 x 500 2/high

AT |8 56 GB 605 16 16 x 500 4/high

=

The A0 size is over-subscribed on the physical hardware. For this specific
size, other customer deployments may impact the performance of your
running workload. The relative performance is the expected baseline,

subject to an approximate variability of 15%.
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Within the A-series, there are some much bigger virtual machine types. The A8-A11 sizes
are also known as compute-intensive instances. The hardware that runs these sizes is
designed and optimized for compute-intensive and network-intensive applications such as
databases, high performance computer cluster software, or modeling, and simulations such
as Autodesk or CATIA. The A8-A11 series uses Intel Xeon E5-2670 clocked at 2.6 GHZ and
the H-series uses Intel Xeon E5-2667 v3 clocked at 3.2 GHz.

For standard compute-intensive instances tiers, the following performance and virtual
machine types are available:

Size | CPU | Memory | HDD GB |Max Max disk Max NICs/Network
disks IOPS bandwidth

A8 |8 56 382 16 16 x 500 2/high

A9 16 112 382 16 16 x 500 4/very high

A10 |8 56 382 16 16 x 500 2/high

All (16 112 382 16 16 x 500 4/very high

All A-series from A8 to A11 are remote direct memory access (RDMA)
capable.

D-series and DS-series virtual machines

D-series VMs are designed to run applications that demand higher compute power and
temporary disk performance. To achieve this, a D-series VM provides a better processors
performance with higher limits against A-series, a higher memory-to-core ratio, and a solid
state drive for the temporary disk.

They are built for more modern operating systems such as Windows Server 2012 R2. These
virtual machines can easily handle workloads from fileservers, databases, applications, and
web servers.
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The following performance levels are available with D-series VMs:

Size | CPU | Memory | HDD GB | Max Max disk IOPS | Max NICs/Network
disks bandwidth
D1 |1 3.5 50 2 2 x 500 1/moderate
D2 |2 7 100 4 4 x 500 2/high
D3 |4 14 200 8 8 x 500 4/high
D4 1|8 28 400 16 16 x 500 8/high
D11 |2 14 100 4 4 x 500 2/high
D12 |4 28 200 8 8 x 500 4/high
D13 18 56 400 16 16 x 500 8/high
D14 16 |112 800 32 32 x 500 8/very high
The following performance levels are available with DS-series VMs:
Size | CPU|Memory | HDD GB |Max Max disk Max NICs/Network
disks IOPS bandwidth
Ds1 |1 3.5 7 2 4000 1/moderate
DSz |2 7 14 4 8000 2/high
DS3 (4 14 28 8 16000 4/high
DS4 (8 28 56 16 32000 8/high
DS112 14 28 4 8000 2/high
DS12 (4 28 56 8 16000 4/high
DS13(8 56 112 16 32000 8/high
DS14|16 |[112 224 32 64000 8/very high

[254]




Planning and Deploying Virtual Machines in Azure

Microsoft has already updated the D and DS-series to version 2 which are

represented by Dv2 or DSv2. They feature more CPUs. The Dv2-series
0 CPU is about 35% faster than the D-series CPU. It is based on the 2.4 GHz

Intel Xeon® E5-2673 V3 (Haswell) processor, and with the Intel® Turbo
Boost Technology 2.0, can go up to 3.1 GHz. The Dv2-series has the same
memory and disk configurations as the D-series.

F-series and FS-series virtual machines

F-series is based on the 2.4 GHz Intel Xeon® E5-2673 v3 (Haswell) processor, which can
achieve clock speeds as high as 3.1 GHz. This is the same CPU performance as the Dv2-
series of VMs.

The F-series VMs are an excellent choice for workloads that demand faster CPUs but do not
need as much memory or local SSD per CPU core. Workloads such as analytics, gaming
servers, web servers, and batch processing will benefit from the value of the F-series.

Beginning with F2 or FS2 you will have two network cards within the virtual machine.

The following performance levels are available with F-series VMs:

Size | CPU | Memory | HDD GB | Max Max disk Max NICs/Network
disks IOPS bandwidth

F1 1 2 16 2 2 x 500 1/moderate

F2 |2 4 32 4 4 x 500 2/high

F4 |4 8 64 8 8 x 500 4/high

F8 |8 16 128 16 16 x 500 8/high

Fle (16 |32 256 32 32 x 500 8/extremely high
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The following performance levels are available with FS-series VMs:

Size | CPU|Memory |[HDD GB |Max Max disk Max NICs/Network
disks IOPS bandwidth

Fis |1 2 16 2 4000 1/moderate

F2s |2 4 32 4 8000 2/high

F4s |4 8 64 8 16000 4/high

F8s |8 16 128 16 32000 8/high

Fles|16 |32 256 32 64000 8/extremely high

G-series and GS-series virtual machines

G-series sizes are built to provide the most memory, the highest processing power, and the
largest amount of local SSD of any virtual machine size offered by Azure. This
extraordinary performance will allow to deploy very large scale-up enterprise applications
such as large relational database servers (SQL Server, MySQL, and so on) and large NoSQL
databases (MongoDB, Cloudera, Cassandra, and so on). G-series offers up to 32 vCPUs
using the latest Intel® Xeon® processor E5 V3 family, 448 GB of memory, and 6.59 TB local
SSD drives. Partly those VMs are running on dedicated physical hardware.

The following performance levels are available with G-series VMs:

Size | CPU | Memory | HDD GB | Max Max disk Max NICs/Network
disks I10PS bandwidth

Gl (2 28 384 4 4 x 500 1/high

G2 |4 56 768 8 8 x 500 2/high

G3 |8 112 1,536 16 16 x 500 4/very high

G4 |16 (224 3,072 32 32 x 500 8/extremely high

G5 (32 448 6,144 64 64 x 500 8/extremely high
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The following performance levels are available with GS-series VMs:

Size | CPU | Memory | HDD GB | Max Max disk Max NICs/Network
disks IOPS bandwidth

GS1 (2 28 384 4 10000 1/high

GS2 |4 56 768 8 20000 2/high

GS3 |8 112 1,536 16 40000 4/very high

GS4 |16 224 3,072 32 80000 8/extremely high

GS5 |32 448 6,144 64 160000 8/extremely high

H-series virtual machines

Azure H-series virtual machines are high performance computing VMs used for high end
computational needs, such as molecular modeling, and computational fluid dynamics such
as wave calculations. These 8 and 16 core VMs are built on the Intel Haswell E5-2667 V3
processor technology with DDR4 memory and local SSD based storage.

In addition to CPU power, the H-series offers diverse options for low latency RDMA
networking using FDR InfiniBand and different memory configurations to support memory
intensive computational requirements.

The following performance levels are available with H-series VMs:

Size |CPU|Memory HDD GB |Max Max disk Max NICs/Network
disks IOPS bandwidth

H8 8 56 1000 16 16 x 500 2/high

Hle6 16 112 2000 32 32 x 500 4/very high

H8m |8 112 1000 16 16 x 500 2/high

Hlem |16 224 2000 32 32 x 500 4/very high

Hler |16 112 2000 32 32 x 500 4/very high

Hlémr |16 |224 2000 32 32 x 500 4/very high

0 The virtual machines with size H16R and H16RM are RDMA capable.
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NV-series and NC-series virtual machines

The NC and NV sizes are GPU-enabled instances. These are specialized virtual machines
that include NVIDIA's GPU cards. The NV sizes are optimized and designed for remote
visualization, streaming, gaming, encoding and VDI scenarios such as with Citrix utilizing
frameworks (for example, OpenGL, and DirectX). The NC sizes are more optimized for
compute-intensive and network-intensive applications and algorithms, including CUDA
and OpenCL based applications and simulations.

NV virtual machines

The NV instances are built with NVIDIA Tesla M60 GPUs and NVIDIA GRID for desktop
accelerated applications and virtual desktops where customers are able to visualize their
data or simulations. Users will be able to visualize their graphics-intensive workflows on
the NV instances to get superior graphics capability and additionally run single precision
workloads such as encoding and rendering. The Tesla M60 delivers 4,096 CUDA cores in a
dual-GPU design with up to 36 streams of 1080p H.264.

The following performance levels are available with FS-series VMs:

Size | CPU|Memory | HDD GB|GPU

NV6 |6 56 380 1 x NVIDIA M60
NViZ (12 |112 680 2 x NVIDIA M60
NV24124 |224 1440 4 x NVIDIA M60

NC virtual machines

The NC instances are built with NVIDIA Tesla K80. Users can crunch through data faster by
leveraging CUDA for energy exploration applications, crash simulations, ray traced
rendering, deep learning, and more. The Tesla K80 delivers 4,992 CUDA cores with a dual-
GPU design, up to 2.91 Teraflops of double-precision, and up to 8.93 Teraflops of single-
precision performance.
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The following performance levels are available with FS-series VMs:

Size | CPU|Memory | HDD GB|GPU

NC6 |6 56 380 1 x NVIDIA K80
NC1Z2]12 [112 680 2 x NVIDIA K80
NC24 (24 (224 1440 4 x NVIDIA K80

Ls-series virtual machines

The Ls-series is built for workloads that require low latency local storage with high demand
on IOPS, like NoSQL databases or virtualized Windows Server Storage Spaces Direct
Servers. The Ls-series offers up to 32 CPU cores, using the Intel® Xeon® processor E5 v3
family. This is the same CPU performance as the G/GS-series and comes with 8 GB of

memory per CPU core.

The following performance levels are available with Ls-series VMs:

Size CPU |Memory | HDD Max Max disk | Max NICs/Network
GB disks [IOPS bandwidth
Standard_L4s |4 32 678 8 5000 2/high
Standard_L8s |8 64 1388 16 10000 4/very high
Standard_L16s|16 |128 2807 32 20000 8/extremely high
Standard_L32s|32 |256 5630 64 40000 8/extremely high

i

The virtual machines with size Standard_L32s run on isolated and
dedicated hardware.
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Virtual machine extensions

Together with partners and out of its own portfolio, Microsoft offers a wide range of
extensions for virtual machines. Those extensions range from simple anti-malware
solutions, backup, to deployment extension for desired state configuration to open source
plugins such as for Chef server or Puppet.

The following screenshot shows some of the Extensions:

Settings B X Extensions - B X New resource

Add new features, like configuration &
management or antivirus protection, to

Storage Acronis Backup (preview)

>

Acronis, Inc.
Storage account @
(new) packtdisks948 Agent for Windows Server
Monitoring

Sita2ax?

Network
APM Insight .NET Agent

Site24xT

Virtual network @
VNet01

Subnet @ Control-M Agent

Server (10.0.1.0/24) BMC Software, Inc.

Public IP address @ - - -
Custom Script Extension

(new) packt-ip Microscft Corp.
Metwork security group (firewall) @
(new) packt-nsg Datadog Agent for Windows
Datadog Inc.

Extensions §
Deep Security Agent

@ M =

Extensions @ Trend Micro

No extensions

The number of Extensions for virtual machines is rapidly growing. To get a full and
accurate list, you need to run the following PowerShell command against Microsoft Azure:

Get—-AzureVMAvailableExtension | Select ExtensionName, Version

The virtual machine extensions are already delivered with a license for the product and the
cost for that license will be calculated together with your virtual machine costs. Even with
the license not purchased by yourself, you can include those extensions into your central
management; for example, when it comes to anti malware, and so on.
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If you are using, for example, anti-malware software which is also offered
in Azure, it could be more cost-effective to use the virtual machine
extension license instead of buying a new one.

Managed Disks

With the progress, Microsoft is changing and evolving the Azure environment, Microsoft
recently added a new option to virtual machines in Azure.

The option is called Managed Disks. These disks are abstracted from the Storage account
and Storage account limitations.

You only have to specify the type which can be standard or premium storage and the size of
the disk you need, and Azure creates and manages the disk.

Currently Microsoft offers you following types of Managed Disks:

Disk type | Disk name | Disk size
Premium |P10 128 GB
Premium |P20 512 GB
Premium |P30 1024 GB
Standard |S4 32 GB
Standard |S6 64 GB
Standard |S10 128 GB
Standard |S20 512 GB
Standard |S30 1024 GB
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To create a virtual machine with Managed Disks, you can do so during the deployment
process, we will go through later in the chapter.

Create virtual machine Settings

Storage
Disk type @

HDD 55D

Use managed disks @
No Yes

Settings Network

Configure optional features

Virtual network ®
VNO1

Subnet @
Server (10.100.1.0/24)

If you want to manage the disks of a virtual machine, you now can find a configuration
blade within the virtual machine settings where you can Edit or Add data disk the
managed disks of the VM.

&> CHE-VM1 - Disks
-
& Edit

OS disK

o ov
Overview NAME STORAGE ACCOUNT TYPE

=] Activity log CHEVM1 Standard_LRS
Access contral (IAM)
(g Datadisks

¥ Diagnose and solve problems None

SETTINGS

@ Availability set
= Disks

[ Extensions

B Network interfaces
W sie

& Backup

I Properties
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If you are currently working with VM Disks on Storage accounts and want
to migrate to Managed Disk, Microsoft offers a detailed guide on the
Azure Documentation Website https://docs.microsoft.com/en-us/azu

re/virtual-machines/windows/migrate-to-managed-disks.

Availability sets

Availability sets are a basic way to let Microsoft Azure know that these two virtual
machines belong to a cluster or application group and are now allowed to go down
together.

For virtual machines within a availability Azure manages that these machines run within
different fault and update domains of an Azure region:

e Update domain: Update domain in Azure means, that all physical servers in on
update domain will get host updates like firmware, drivers and OS updates at the
same time.

¢ Fault domain: Fault domain in Azure means that all servers in these domains run
in the same fire sections, with same air condition or electrical source. Which
means all physical servers within in those domains, can have an outage at the
same time.

The following diagram a schematic view on the distribution of a VM within a availability

Fault Domain 01 Fault Domain 02

Update Domain 01 Update Domain 01

Update Domain 02 Update Domain 02
g g VMO2
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With Azure virtual machine Managed Disks, there is an additional option which comes
with availability sets. Azure takes also care that Managed Disks for those VMs within an
availability set are placed in different Storage Cluster of the Azure Region.

The following diagram illustrates a simplified how those disks are distributed among the
storage clusters:
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S NS
N b |

Storage Cluster 01 Storage Cluster 02

Deploying a virtual machine in Azure

Within this part of the chapter, we will deploy a virtual machine by using the Azure
Resource Manager portal. When you followed the guidance in the chapters before, you
should have the following things already configured:

e Resource groups
e Virtual networks
e Azure storage

These parts are also the basics for deploying an Azure virtual machine:
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Z= Columns @ Delete | ) Refresh | = Move

Essentials

Overview
Activity log
Access control {(LAM)

Tags
LOCATION

SETTINGS
=2 VNetO1 Virtual network  Brazil South

di  Quickstart
- packtsrg Storage accou... Brazil South

If you have a Resource groups, network and storage ready, you can start to deploy a virtual
machine.

1. First you open the side bar and select Virtual machines:

\ Resourcegroups » Packt ) Everything

© siling
¥ subscriptions

a4 Help + support

B virtual machines

B virtual machines {classic)

W virtual machine scale sets

‘Container services
%, Batch accounts
Service Fabric clusters
Cloud services (classic)
»\) RemoteApp collections
i Availability sets
)5 disks (classic)

W vm images (classic)
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2. Within the new window, click on the Add button:

v Virtual machines

Virtual machines

Flo

D
== Add 3 s () Refresh

— Don't see a subscription?

All subscriptions

Mo Virtual machines to display

3. Afterwards, you need to select the image and operating system you want to
deploy. In the current scenario, we will select Windows Server:

Virtual Machines

Y Filter

Recommended

» O = &

Windows Server Red Hat Ubuntu Server 5QL Server2016  Virtual machine Azure Container
Enterprise Linux RTM Enterprise on  scale set Service
Microsoft LELE Canenical Microsoft Microsoft Microsoft

® o KEMP

Dynamics AX 2012 Drupal Oracle Linux concrete5 ReportServer 200 Mbps Load
R3 (preview) 7.0.00.1 Community Balancer (Hourly)

Microsoft Bitnami Oracle Bitnami Bitnami KEMP Technologies...

Virtual Machine Images

PREVIEW

What's new

© keyhub | KALI |

Cello Virtual HPE ArcSight ESM Cristi ADAM Sandbox Keyhub Kali Linux
Warehouse C

Samsung SDS Hewlett Packard Ent... ADAM Software iQuest Kali Linux
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4. Select the version you want to deploy. In this scenario, we will select Windows
Server 2016 Datacenter:

Windows Server

HPC Pack 2012 R2 Compute Node on
Windows Server 2012 R2
Microsoft

HPC Pack 2012 R2 Compute Node with
Excel on Windows Server 20
Microsoft

HPC Pack 2012 R2 on Windows Server
2012 R2
Microsoft

Windows Server 2008 R2 5P1
Microsoft

Windows Server 2012 Datacenter

Microsoft

Windows Server 2012 R2 Datacenter

Microsoft

Windows Server 2016 - Nano Server
Microsoft

Windows Server 2016 Datacenter

Microsoft

Windows Server 2016 Datacenter -
with Containers
Microsoft

Windows Server Essentials Experience

Microsoft
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5. Select the deployment model as Resource Manager from the drop-down menu.
It is not recommended to use Classic any more. Click on the Create button to
start the VM configuration blade:

Select 3 deplovment mode] @

Resource Manager

Create

6. Within the basics configuration, you need to set the following things:

e Name: The name of your virtual machine.

e VM disk type: The disk type you want to use, which is standard
storage or premium storage. Depending on this decision, the site and
offered VM type will change within the next configuration.

e User name: The name of your local administrator. The username can't
be admin or administrator.

e Password and Confirm password: The password you want to use for
the local admin.

¢ Subscription: The subscription you want to use for the VM.
¢ Resource group: The resource group you want to deploy the VM to.
¢ Location: The region you want to deploy to.
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Create virtual machine O X Basics

Mame
Basics

Configure basic settings
VM disk type @

55D

User name

Password

Confirm password

LL LI Ll Ll L]

Subscription
Visual Studio Enterprise
Resource group @

® Create new O Use existing

RG-DCF-Demo

Location

West Europe

7. Since Microsoft starts support bring your own license (BYOL) for Windows

server VMs in Azure, there came new option available when deploying VM. You
now can use your Windows server license with software assurance to active your
Azure VM. Afterwards Windows VMs will priced up to 40% less:

Save money

Save up to 40% with a license you already own.

Already have a Windows Server license? @

Yes No

+| | confirm | have an eligible Windows
Server license with Software Assurance to
apply this Hybrid Use Benefit.
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8. After you have configured the basic configuration of the virtual machine, you
need to follow up with the sizing. Microsoft shows you recommendations in
relation to the operating systems you chose before:

Create virtual machine

Size

Choose virtual machine size

Prices presented are estimates in your local currency that include only Azure infrastructure costs and
any discounts for the subscription and location. The prices don’t include any applicable software costs.

Recommended
software requirements.

Supported disk type
HDD

DS1.V2 Standard

1 Core

o
(V]

GB
z

Load balancing

Béeaeon

*

Premium disk support

Minimum memeory (GiB)

DS2 V2 Standard
2 Cores

GB
g

6400

14GB

Load balancing

*

Premium disk support

8533

are determined by the publisher of the selected image based on hardware and

Minimum cores

Recommended |

DS11.V2 Standard

RIS

Cores

GB
£

6400
28GB
Load balancing

Premium disk support

921
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9. Sometimes it is necessary to change the VM type because the application you
want to run needs more resources or you have some services running which need
less resources. To select other VM types, you need to click View all to see all
possible VM types:

Prices presented are estimates in your local currency that include only Azure infrastructure costs and
any discounts for the iption and location. The prices don't include any applicable software
. Recommended sizes are determined by the publisher of the selected image based on hardware
oftware requirements.

Size 3 Supported disk type Minimum memory (GIiB) Minimum cores
Choose virtual machine size SSD

RUETEL
DS1.V2 Standard % D52.V2 Standard % DS3.V2 Standard
2 Cores

Cores

7 GB
2

Load balancing Load balancing Load balancing

Ble|®|ew = ~

Premium disk support Premium disk support Premium disk support

D54 V2 Standard DS5 V2 Standard DS11_V2 Standard »*
8 Cores 16 Cores 2 Cores

GB GB
16 32

GB
£

Sl E12i. G

28 GB

56 GB N2 GB

Load balancing Load balancing Load balancing

BomeOw=

Premium disk support Premium disk support Premium disk support
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Since the amount of VMs and VM series increased tremendously, Microsoft starts to add
filters to support customers to find their right VM series and size. One of the first
implemented filter is shown below:

Supported disk type Minimum memery (GIiB) Minimum cores

HDD

1. After you selected the VM size and type, you need to do the detailed setting.
Therefore, we configure the following settings:

e Storage account: Storage of your virtual machine. Here you have the
chance to decide if you want to deploy the VM into a Storage account
or with Managed Disk

¢ Network: Private virtual network where you want to deploy your
virtual machine

e Subnet: The subnet where you want to deploy your virtual machine

e Public IP address: Here you can configure a public IP for your virtual
machine if needed

¢ Network security group (firewall): Here you configure the firewall
setting of your virtual machine

¢ Extensions: Here you add the extensions such as antivirus agents or
deployment agents to your virtual machines

¢ Availability set: Here you can add dependencies to other VMs if you
need to
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Create virtual machine Settings

Storage
Disk type @

HDD 55D
Use managed disks @

No Yes

Storage account @

Settings
Configure optional features (new) rgdcfdemodiagb79

MNetwork

Virtual network ®
VN

Subnet @
Server (10.100.1.0/24)

Public IP address @

(new) test-ij

Network security group (firewall) @

Extensions

Extensions @

Mo extensions
High availability
Availability set @

None

Monitoring

Bnnt diannnchirs @

OK

2. Additionally, you can configure monitoring for the virtual machine. The
following options can be configured:
* Boot diagnostics: Here you give Azure the option to monitor and save
the boot of your virtual machine

¢ Guest OS diagnostics: Here you give Azure the option to monitor and
save the operating system diagnostic data of your virtual machine
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¢ Diagnostics storage account: The storage location of the monitoring
log files

Monitoring

Boot diagnostics @
Disabled |Enabled
Guest OS diagnostics @

Disabled | Enabled

Diagnostics storage account @

(new) packtdiag439

3. Now let us look a bit deeper into the single configuration options.

4. First, we start with the storage. As explained before, now you have the option to
configure the storage of our virtual machine. You can decide between Storage
account and Manage Disk. In our scenario, we will proceed with deploying a
Storage account. Currently Storage account deployments are still the most
common and currently the complicate type of VM storage.

5. To deploy the storage, click on the Storage account to open the configuration
blade for storage:

Settings B X Choose storage account

Storage
A Mo storage accounts found in the selected

Storage account @

(new) packtdisks410

Create new

Network

Virtual network @
VNet01

Subnet @
Server (10.0.1.0/24)
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6. If you have already one which fits the type of your virtual machine, you can
choose it. Otherwise you need to create a new one:

Choose storage account Create storage account — O

Name

packtdisks410

A No storage accounts found in the selected subscription and location ‘Brazil South’.

.corewindows.net

Performance @

Standard
Create new

Replication @
Locally-redundant storage (LRS)

7. After you selected or create the storage disk, you move on and configure the
Network. Therefore you need to do two options. The first option you configure is
the private Azure network and subnet. The second option is only necessary if you
do not have any access to your virtual machine via VPN or ExpressRoute. Here
you configure the virtual machine with a public IP:

Network

Virtual network @
VNet01

Subnet @
Server (10.0.1.0/24)

Public IP address @

(new) packt-ip

Network security group (firewall) @

(new) packt-nsg
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8. If you have already created a virtual network in Azure, it will be listed within the
selection. If you have more than one network, you choose in which one the Azure

VM will be deployed:

Settings

Storage

Storage account @

(new) packtdisks126

Network

Virtual network @
VNet01

Subnet @

Server (10.0.1.0/24)

Public IP address @
(new) packt-ip

Network security group (firewall) @

(new) packt-nsg

O X

Choose virtual network — B

These are the virtual networks in
the selected subscription and
location 'Brazil South'.

Create new

VNet01

9. After you selected the Virtual network, you select the Subnet:

Settings

Storage

Storage account @

(new) packtdisks126

Network

Virtual network @
ViNet01

Subnet @
Server (10.0.1.0/24)

O X Choose subnet
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10. Afterwards you create or remove the public IP for the virtual machine:

Settings e public IP address Create public IP address — O X

Storage
re the public ip addresses in the selected subscription and location Brazil

Storage account @
Assignment

Dynamie| Static

(new) packtdisks126

Create new
Network

Virtual network @ - None
VNet01

Subnet ®
Server (10.0.1.0/24)

Public IP address @

(new) packt-ip

Network security group (firewall) @

(new) packt-nsg

You should only create a public IP for your virtual machine if it is an
Internet facing server or virtual device or you have no other option to
access the virtual machine. Otherwise you should click on None to remove
the public IP.

11. In the next step, you can configure the firewall of your virtual machine. Normally
RDP (for Windows VMs) and SSH (for Linux) is already enabled. You shouldn't
remove the default settings as soon as you have another way to connect to the
virtual machine:

Settings O X  Choose network securi... Create network securit...

Name

Storage
es baw:l:t—nsg
groups in the

Storage account @ sin
and location ‘Bra

(new) packtdi Inbound rules @

Any \/
Network Create new RDP (TCP/3389)

Virtual network @

by None
VNet01 '

Subnet @
Server (10.0.1.0/24)

QOutbound rules @

No results

Public IP address @
(new) packt-ip

Network security group (firewall) @

(new) packt-nsg
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12. After you have configured the firewall, you can add virtual machine Extensions
such as security software or deployment engines:

Settings B X Extensions - B X New resource

Add new features, like configuration &
management or antivirus protection, to

Storage Acronis Backup (preview)

>

Acronis, Inc.

Storage account @

(new) packtdisks948 Agent for Windows Server
Monitoring
Sita2ax?

Network
APM Insight .NET Agent

Site24x7

Virtual network @
VNet01

Subnet @ Control-M Agent
Server (10.0.1.0/24) BMC Software, Inc.

Public IP address @ - - - .
Custom Script Extension

(new) packt-ip Microsaft Corp.
Network security group (firewall) ®
(new) packt-nsg Datadog Agent for Windows
Datadog Inc.

Extensions

@ ¥ =

Deep Security Agent
Extensions @ Trend Micro

No extensions

U

D abrara Brovit

13. In the next step, you can configure availability sets and dependencies between
other virtual machines. That supports High availability scenarios in Azure, for
example when you run clusters or systems which depend on each other:
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Settings O X  Change availability set

Storage Create new
-

Storage account @

(new) packtdi 3 i@} None

Network

Virtual network @
VNet01

Subnet @
Server (10.0.1.0/24)

Public IP address @
(new) packt-ip

Network security group (firewall) @

(new) packt-nsg

Extensions

Extensions @

Mo extensions

High availability
Availability set @

Nene

14. Finally, you configure theMonitoring. Therefore, you decide what to monitor:

Monitoring

Boot diagnostics @

Disabled FEnabled

Guest OS diagnostics @

Disabled Enabled

Diagnostics storage account @

(new) packtdiag439
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15. As soon as you have Enabled or Disabled the options you need, you create
another Storage account for the diagnostic data. That works the same as the
Storage account you already created in the previous chapter or for the virtual
machine storage:

Settings - O X Choose storage account Create storage account — O X

Name
Network [
No storage accounts found in the sel scription and location ‘Brazil South'.
Virtual network ®

VNet01

Create ne
— i reate new
Server (10.0.1.0/24)

«corewindows.net

Performance @

Standard

Replication ®
Locally-redundant storage (LRS)
Public IP address ®

(new) packt-ip

Netwark security group (firewall) ®

(new) packt-nsg

Extensions

Extes [ ]

No extensi

High availability

Availability set @

None

Monitoring

Boot diagnastics ®
Disabled Enabled

Guest 0S diagnostics ®

Disabled| Enabled

(new) packtdiag392
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16. At the end, you get a Summary for your virtual machine. Click on Create:

Create virtual machine — B X Summary

o Validation passed

Basics

Subscription Visual Studio Premium with MSDN
ESOUNCE group Packt
Location Brazil South

Settings

Computer name packt

Disk type HDD

User name flo

Size Standard D1
Storage account (new) packtdi 8
Virtual network VMNet01

Subnet Server (10.0.1.0/24)
Puklic IP address (new) packt-ip
Network security group (firewall) (new) packt-nsg
Availability set Mone

Guest 05 diagnostics Disabled

Boot diagnostics Enabled
Diagnostics storage account {new) packtdiag392

Summary
Windows Server 2016 Datacent.

17. Now the creation starts:
O Search resources

5 Deployment started...

The time needed for deployment depends on your virtual machine size
and type. Smaller virtual machines will take longer to be deployed. Every
machine in Azure will be installed and configured from scratch. Azure
performs no image based deployment such as System Center Virtual
Machine Manager.
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Accessing a virtual machine in Azure

As soon as your virtual machines are deployed you can access it.

1. Therefore, you can leverage Microsoft Remote Desktop Connection for
Windows or SSH tools such as PuTTY for Linux:

& Remote Desktop Connection — ot

| Remote Deg.ktop
“~»¢ Connection

Computer: | I v
Username: (N

You will be asked for credentials when you connect.

(= Show Options Help

2. To connect to your virtual machine, you need to navigate to your virtual machine
within your resource groups. On the Overview blade, you will see the Connect
button:

w* Connect Q Restart M Stop [0 Delete

Essentials ~

Overview

Activity log Running

Access control (JAM) . GE memory)

Tags

Diagnose and solve problems
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3. For a virtual machine with a public IP, you can download a Remote Desktop
Connection file and connect directly to the virtual machine:

& Remote Desktop Connection x

% The publisher of this remote connection cant be identified. Do you want to
/ connect anyway?

This remote connection could ham your local or remote computer. Do not connect unless you know
where thig connection came from or have used it before.

Publisher: Unknown publisher
Type: Remote Desktop Connection

Remote computer: | N

= 3%

[] Dont ask me again for connections to this computer

(> Show Details Connect

4. If you have a connection to Azure via VPN or ExpressRoute, you can use the
private IP given from Microsoft to your virtual machine. This IP can be found on
the virtual network adapter of the virtual machine in your resource groups:

LOCATION

packt Virtual machine Brazil South
packt710 MNetwork inter... Brazil South
packt-nsg MNetwork secu...  Brazil South
packt-ip Public IP addr... Brazil South

VNetO1 Virtual network  Brazil South

packtdiag392 Storage accou... Brazil South

packtdisks948 Storage accou... Brazil South

L Storage accou... Brazil South
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5. There you have also the Overview blade and you can see the IP:

.i packt710
ﬁ Delete

Essentials ~

p :
.I Overview

=] Activity log Brazil South

Access control {IAM)

Tags

6. After you have started the connection, you will enter the credentials you used for
the local administrator:

Windows Security X

Enter your credentials

These credentials will be used to connect to || R

SRR OREN ‘

Domain: MicrosoftAccount

|:| Remember me

More choices

9 Use a different account

0K Cancel
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7. Afterwards you should get the desktop of your virtual machine:

Server Manager * Dashboard

WELCOME TO SERVER MANAGER

M ° Configure thi

nd f

Local Server
Wi All Servers

S s local server
4 File and Storage Services b

WHAT'S NEW

LEARN MORE

ROLES AND SERVER GROUPS.
Roles: 1 ergroups: 1 | Ser

g file and Storage q

1 Local Server 1
Services L e

@ Wanageabilty ® Manageabilty

Events Events

Performance Bl seviees

89 results Performance
8P results

972016 6:19 PM

@1V Menge ook view Hep

i Al Servers 1

® Manageabilty
s

Bl sevices

Performance

BPA results

2016 6:19 PM
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Changing IP and DNS settings

As soon as you are using virtual machines in an enterprise environment, you may want to
change the IPs or DNS servers of a virtual machine, for example to connect to your domain
controller. To change these, you need to navigate back to the network address of the virtual
machine. There you click on DNS servers and afterwards you change the option to Custom
and enter the IP addresses of your DNS SERVERS:

DNS servers

&= Add  SZ Columns [ Delete {) Refresh =» Move Hsae X Discard

Essentials ~

- Updating the DNS servers for
interface will restart the virtual rr to
& 4aBad611-6c01-4f99-baSe-2cad700afc54 B Overview which it's attached, and if applicable, any

other virtual machines in the same
=l Activity log availability set.

Access control (IAM) DNS servers
® Inherit from

Tags © Custom
NAME LOCATION

SETTINGS DNS SERVER
! packt Virtual machine Brazil South

B 1P configurations
B pacaro Network inter... Brazil South

T DNS servers
W packinsg Network secw...  Brazil South

To change the IP, you click on IP configurations. Then click on the IP configuration. After
that you can change the Assignment from Dynamic to Static and change the IP address to
an IP of your choice within the subnet:
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.i packt710 - IP configurations
Netwo

rk imarface
¥ Discard

IP forwarding settings Public IP address settings

IP forwarding Enabled Public IP address
B Overview Disabled | Enabled

Virtual network
=] Activity log Private IP addre:

o ons Virtual network/sul
Access control (1AM) 1P EE i

Subnet Server (10.0.1.0/24)
Tags Assignment

IP address
NAME PRIVATE IP ADDRESS PUBLIC IF ADDRESS
B P configurations 10.0.1.4

SETTINGS

ipconfig] 10.0.14 (Dynamic) 191234186220 ()
P DNS servers

¥ Network security group

Il Properties
& Locks

B Automation script

SUPPORT + TROUBLESHOOTING
Effective security rules
& Effective routes

a4 New support request

Common scenarios for virtual machines

In the following part of the chapter, you will learn a view common scenarios to start with
Azure virtual machines.

Optimization of Azure related communication
traffic

As you already learned in chapter 3, Deploying and Synchronizing Azure Active Directory,
replication traffic for your hybrid identities normally goes through the Internet. It's only
encrypted by using SSL on port 443.

There is an option to optimize security for that traffic by placing the virtual machines in
Azure. They will still communicate against the Azure public IP from Azure Active
Directory but the traffic is handled on the internal switches and router from Microsoft and
the traffic isn't leaving the Azure data center.
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To get the Active Directory account from your on-premises, you build up a VPN tunnel or
use ExpressRoute to build a secure connection. Afterwards you place an Active Directory
domain controller in Azure and replicate from a bridgehead domain controller in your on-
premises data center.

The following diagram shows the concept and virtual machine placing:

[ Microsoft Azure Datacenter |

Your Azure Environment Microsoft Cloud Identies

Single i Ecm..d Office 365
ADFS Berver ADFS Proxy / Multi-Factor

Microsoft account

Webapplication Proxy Authentication
Replication
AD Connect Azure

Active Directory

Azure VPN Gateway

VPN Tunnel

On Premises | Datacenter

On-demand usage for calculations

Another scenario is to use Azure for workloads which are only temporarily needed; for
example, science calculations which need a high amount of calculation capacity and where
you have a high investment in the hardware.
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So, what do you do? Normally you create a virtual machine Azure Resource Manager
template for those machines. Then you create a task which triggers your virtual machine
deployment and the transfer of the raw data into Azure. The following diagram shows a
draft of the workflow:

\ Azure Virtual Machines \

| Local Storage System |

The deployed Azure virtual machines run the necessary calculations and deliver the result
into an Azure Storage Account. The following diagram shows the process:

Azure Storage Account Azure Storage Account
J < |
@ @ == (Wi===| Ni===
" - 1] -
v v Dataprocessing
L] »— »—
v v
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As soon as the calculations are finished, the automation task will shut down and delete the
Azure virtual machines. Now the final data can be downloaded or you can use other Azure

services such as Power Bl Embedded or App Services to present or work further on them.
The following diagram shows the workflow:

O

>
N
c
=
(1]
=
5
-

Starts VM
decommission

Initiate Download

| Local Storage System |

Disaster recovery for on-premises servers

In some cases, it isn't the best choice to place all systems in Azure; for example, when using
applications or systems which have a high demand on latency.

In those cases, it is necessary to keep the system on-premises but Azure could still offer
support in those situations with disaster recovery or failover options.

For this example, we look at Windows Server 2016 and the new feature storage replication.

With storage replication, you can perform an asynchrony storage replication from one
Windows Server 2016 to another.

[290]



Planning and Deploying Virtual Machines in Azure

In our case, we place one server on-premises and one server in Azure. The on-premises
server is the primary target and replicates to its partner in Azure. That only produces
incoming traffic and your clients still connect to the on-premises server. The following
diagram shows an abstract of the workflow:

On Premises Environment

Storage Replication

Azure Environment
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As soon as the on-premises server fails, your users will be redirected to the system within
Azure. For most applications, you will have a decreased user experience but your users are
still able to work and you get time to get the on-premises server up and running:

On Premises Environment

Azure Environment

Summary

After this chapter, you should be able to deploy virtual machines and able to decide which
VM type and size is the right one for your application. You also know in which scenarios
you can benefit from Microsoft virtual machine services and with which scenarios you can
start.

In the next chapter, we will take a look into Microsoft Cloud services. Those services are
based on Microsoft virtual machines. So, you will recognize some behaviors which are
identical to your virtual machines.
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The subject of this chapter is Azure Cloud Services. Azure Cloud Services is the oldest part
of the Azure platform and it has been available since its first preview (announced at the
Microsoft Professional Developers Conference 2008). Azure Cloud Services is a Pa
following screenshot. Otherwise the deployment process would abort with an errora$S offer
from Azure and even though there are now some alternatives, it still the leading solution.

What does a service that hasfter a few minutes the project solution will become available. It
cons been on offer for so long look like? This question is precisely what I will pursue now
and we will ou have already noticed that some instances have additional markings in the
form of examine Azure Cloud Services in detail.

In this chapter, we will cover the following topics:

e Azure Cloud Service
Cloud Service architecture

Diving deeper into the Cloud Services

Azure Cloud Services versus Azure App Services

Creating your first Azure Cloud Service

What is an Azure Cloud Service?

Good question! An Azure Cloud Service is a highly available, scalable, and multi-layered
web app hosted on a Windows VM with an installed IIS.



Implementing Azure Cloud Services

Hosted on a VM? Now you're probably thinking that an Azure Cloud Service is an Azure
Iaa$S solution. Though the idea is obvious, there is a major difference. Cloud Services must
be designed to work properly when any parts of the service fail. For this reason, the
applications must not store their state in the filesystem of their own virtual machines.
Unlike virtual machines created with Azure virtual machines, writes to virtual Cloud
Services computers are not persistent because they do not have any virtual machines data
disks. OK, enough of the remarks.

Understanding the Cloud Service
architecture

We now come to the topic Cloud Service architecture. Look at the following diagram:

Cloud
Services ~

Cloud ( Code Assets
Services
Package

J

Service Definition File I

Service Configuration File
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As you can see, an Azure Cloud Service consists of the following two elements:

¢ Cloud Services Package: The service package (ServicePackage.cspkg)is a ZIP
file and it includes the Service Definition File (ServiceDefinition.csdef)
and the Code Assets for the service and the required binary-based dependencies
¢ Service Configuration File: ServiceConfig.cscfg

As you also can see, the Service Configuration File is outside of the Cloud Service
Package. This is because changes in the configuration can be made without interruption at
runtime (by uploading a new Service Configuration File). However, changes to the service
itself require a redeployment of the Cloud Service Package.

Roles

Let us continue with the next diagram and the other elements of the Cloud Services
architecture. These elements are called roles and they are created by the Service Definition
File and the code assets.

Each role is an instance of the Cloud Service itself (or at least a part of it).
In your planning of the Cloud Service, you should therefore consider
which task is associated with a role, how often this task is performed, and,
per these findings, determine the number of role instances.

There are currently two options for the roles available:

e WebRoles
e WorkerRoles

The term WebRoles is referred to Cloud Service instances that are running on a Windows
VM with installed IIS and the term WorkerRoles are referred to Cloud Service instances
that are running on a Windows VM without installed IIS.

Now we know how the roles are different. The question remains: what are the roles doing?
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While instances of the WebRoles serve the actual hosting of your web apps, WorkerRoles
are constantly available for the internal processing of business logic and for communicating
on the Azure platform (partly using the Azure Service Bus or the Azure Storage Queue
Service):

Cloud ™ \
Services

- -

Cloud { Code Assets Roles ( WebRoles
Services
Package

/
Service Definition File [ WorkerRoles

F Y e

Each Cloud Service has at least one WebRole or WorkerRole, otherwise the service is not
reachable (visible) from outside.

There are limitations for the maximum count of different WebRoles or different
WorkerRoles: 25 WebRoles, 25 WorkerRoles, or 25 roles in any combination of both, per
provision.

The service endpoint

Let's go to the preceding diagram and thus to the last element of the Cloud Service
architecture, the service endpoint.

The service endpoint (an IP address or URL) is provided by a WebRole and it is the public
interface to the outside world.
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Attention!
Each Cloud Service has only one service endpoint, but this does not mean
that additional endpoints cannot be provided.

For example, a Cloud Service may have a normal Service Endpoint over the HTTP
protocol, while a second endpoint may respond to internal calls (for example, from the
intranet) over the TCP protocol:

|
Cloud .

Services Roles WebRoles Service Endpoint

h

@ .

WaorkerRoles

(]

&

In the first part of this chapter, we learned about the Cloud Services architecture in a rather
simple overview and now it is time to discover the finer details of the Cloud Services.

Going deeper into the Cloud Services

For this discovery process, I will explain the blueprints of Cloud Services in more detail.
Before the question arises, under blueprints of Cloud Services I understand:

e The Service Definition File (ServiceDefinition.csdef)
¢ The Service Configuration File (ServiceConfig.cscfqg)
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Let's take a look.

Service Definition File

The Service Definition File is an XML file based on the Azure Service Definition Schema
and it describes the components of the Cloud Service.

A basic template of a Service Definition File looks like this:

<ServiceDefinition name="<service-name>" topologyChangeDiscovery="<change—
type>"
xmlns="http://schemas.microsoft.com/ServiceHosting/2008/10/ServiceDefinitio
n" upgradeDomainCount="<number-of-upgrade-domains>" schemaVersion="
<version>">

<LoadBalancerProbes>

</LoadBalancerProbes>

<WebRole ...>

</WebRole>

<WorkerRole ...>

</WorkerRole>

<NetworkTrafficRules>

</NetworkTrafficRules>
</ServiceDefinition>

Overall, we find five elements in the Azure Services Definition Schema. The root element
(that is, top level element) is <ServiceDefinition> with the mandatory attribute name
and the three optional attributes topologyChangeDiscovery, schemaVersion, and
upgradeDomainCount.

The following are additional elements that you will find:

e <LoadBalancerProbes>: Defined in the Azure load balancer probe schema

<WebRole>: Defined in the Azure WebRole scheme
e <lWorkerRole>: Defined in the Azure WorkerRole scheme
e <NetworkTrafficRules>: Defined in the Azure network traffic rules scheme

While the use of LoadBalancerProbes and NetworkTrafficRules is optional, the
elements WebRole or WorkerRole must be filled to at least one of them.

Now we will look at the four elements in detail.
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LoadBalancerProbes

Now for the first question: what is a load balancer probe?

The Azure Load Balancer (ALB) is responsible for routing incoming traffic to your role
instances. In order for the traffic to be correctly routed, ALB must first send a query to the
respective endpoints and check that the URI returns a HTTP 200 OK code. This process is
called load balancer probe.

In other words, the load balancer probe is a customer defined health probe of endpoints in
your role instances.

A LoadBalancerProbe is not a standalone element, but it exists only in combination with a
WebRole or a WorkerRole. A LoadBalancerProbe may be provided for more than one
role.

A template of a LoadBalancerProbe element looks like this:

<ServiceDefinition ...>
<LoadBalancerProbes>
<LoadBalancerProbe name="<load-balancer-probe-name>"
protocol="T[Thttp | tcp]"
path="<uri-for-checking-health-status-of-vm>"
port="<port-number>" intervalInSeconds="<interval-in-seconds>"
timeoutInSeconds="<timeout-in-seconds>"/>
</LoadBalancerProbes>
</ServiceDefinition>

The attribute name and protocol are always required; the attribute path may only be set if
you have selected as the attribute protocol value as http. All other attributes are optional.

WebRole

With the WebRole element you define your web application. The only requirement is the
ability to run the application on IIS 7 or higher.

Typical examples for this are applications based on ASP.NET (ASP.NET, ASP.NET MVC,
and so on), PHP, Windows Communication Foundation, or FastCGI.
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A template of a WebRole element looks as follows:

<ServiceDefinition ...>
<WebRole name="<web-role-name>" vmsize="<web-role-size>"
enableNativeCodeExecution="[true | false]">
<Certificates>

<Certificate name="<certificate-name>" storelLocation="

<certificate-store>" storeName="<store-name>" />
</Certificates>
<ConfigurationSettings>

<Setting name="<setting-name>" />
</ConfigurationSettings>

<Imports>
<Import moduleName="<import-module>"/>
</Imports>
<Endpoints>
<InputEndpoint certificate="<certificate-name>"
ignoreRoleInstanceStatus="[true | false]"

name="<input-endpoint-name>" protocol="[http| https| tcpl| udpl"

localPort="<port-number>" port="<port—-number>"
loadBalancerProbe="<load-balancer-probe-name>" />
<InternalEndpoint name="<internal-endpoint-name>"
protocol="[http | tcp | udp | any]" port="<port-—number>">
<FixedPort port="<port-number>"/>
<FixedPortRange min="<minium-port-number>"
max="<maximum-port-number>"/>
</InternalEndpoint>
<InstancelInputEndpoint name="<instance-input-endpoint-name>"
localPort="<port—-number>" protocol="[udp | tcp]">
<AllocatePublicPortFrom>
<FixedPortRange min="<minium-port-number>"
max="<maximum-port-number>"/>
</AllocatePublicPortFrom>
</InstanceInputEndpoint>

</Endpoints>

<LocalResources>
<LocalStorage name="<local-store—name>"
cleanOnRoleRecycle="[true | false]"

sizeInMB="<size-in-megabytes>" />
</LocalResources>
<LocalStorage name="<local-store—name>"

cleanOnRoleRecycle="[true | false]"
sizeInMB="<size-in-megabytes>" />

<Runtime executionContext="[limited | elevated]">
<Environment>

<Variable name="<variable-name>" value="<variable-value>">
<RolelInstanceValue
xpath="<xpath-to-role-environment-settings>"/>
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</Variable>
</Environment>
<EntryPoint>
<NetFxEntryPoint
assemblyName="<name-of-assembly-containing-entrypoint>"
targetFrameworkVersion="<.net-framework-version>"/>
</EntryPoint>
</Runtime>
<Sites>
<Site name="<web-site-name>">
<VirtualApplication name="<application—-name>"
physicalDirectory="<directory-path>"/>
<VirtualDirectory name="<directory-path>"
physicalDirectory="<directory-path>"/>
<Bindings>
<Binding name="<binding-name>"
endpointName="<endpoint-name-bound-to>"
hostHeader="<url-of-the-site>"/>
</Bindings>
</Site>
</Sites>
<Startup priority="<for-internal-use-only>">
<Task commandLine="<command-to=execute>"

executionContext="[limited | elevated]"
taskType="[simple | foreground | background]">
<Environment>

<Variable name="<variable-name>" value="<variable-value>">
<RolelInstanceValue
xpath="<xpath-to-role-environment-settings>"/>
</Variable>
</Environment>
</Task>
</Startup>
<Contents>
<Content destination="<destination-folder-name>" >
<SourceDirectory path="<local-source-directory>" />
</Content>
</Contents>
</WebRole>
</ServiceDefinition>

The number of different elements or attributes within the WebRole scheme is,
unfortunately, too extensive to be described in detail here. That's why I want just to cover
the key elements.
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The key elements are:

Key element

Characteristics

Sites

Contains a collection of definitions for websites or
web applications that are hosted in IIS.

If the no sites element is specified, you can only
have one website or web application hosted.

Site (child of Sites element)

Contains a definition for a website or web
application hosted in IIS.

Endpoints

Contains a collection of definitions for input
(external), internal, and instance input endpoints for
a role.

InputEndpoints (child of
Endpoints element)

Contains the definitions for external endpoints that
are used to contact the Cloud Service.

You can define HTTP, HTTPS, UDP, or TCP
endpoints.

InternalEndpoints (Child of
Endpoints element)

Contains the definitions for endpoints that are used
for the internal communication within the Cloud
Service.

You can define HTTP, UDP, or TCP endpoints.
You can also use Any as a valid value for an
endpoint definition.

InstanceInputEndpoint (Child of
Endpoints element)

Contains the definitions for instance input
endpoints.

An instance input endpoint is associated with a
specific role instance, and is used for port
forwarding in Azure load balancer.

You can define UDP or TCP endpoints.

FixedPort Specifies the port for the internal endpoint, which
enables connections to the Azure load balancer.
FixedPortRange Specifies a range of ports for internal or instance

input endpoints, which enables connections to the
Azure load balancer.

ConfigurationSettings

Contains the setting definitions for features.

Certificates

Contains the definitions for certificates that are
needed for the role.
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Imports

Contains the definitions for imported modules.

VirtualApplication

Contains the definition of a virtual application in
IIS.

When you create a virtual application in IIS, the
application's path becomes part of the site's URL.

VirtualDirectory

Contains the definition of a virtual directory in IIS.
A virtual directory is a mapping to a physical
directory on your IIS.

Startup

Contains tasks that you can use to perform
operations before a role starts. Typical operations
are: Installing a component (for example, a runtime
environment), registering a COM components,
setting up windows registry keys, or starting a long
running process.

The tasks are defined ina .ps1,a .cmd or
executable file.

WorkerRole

With the WorkerRole element you define tasks for background processing inside from a
WebRoles process. WorkerRoles run in instances without IIS installed.

A template of a WorkerRole element looks as follows:

<ServiceDefinition ...>
<WorkerRole name="<worker-role-name>" vmsize="<worker-role-size>"
enableNativeCodeExecution="[true | false]">
<Certificates>

<Certificate name="<certificate—-name>"
storeLocation="[CurrentUser | LocalMachine]
storeName="[My |Root |CA|Trust |Disallow|TrustedPeople]
TrustedPublisher|AuthRoot |AddressBook |<custom-store>]" />

</Certificates>

<ConfigurationSettings>
<Setting name="<setting-name>" />
</ConfigurationSettings>

<Endpoints>

<InputEndpoint name="<input-endpoint-name>"

protocol="[http

https

| tcp | udp]"

localPort="<local-port—number>" port="<port—-number>"
certificate="<certificate—-name>"
loadBalancerProbe="<load-balancer-probe-name>" />
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<InternalEndpoint name="<internal-endpoint-name"
protocol="T[http | tcp | udp | any]" port="<port-number>">
<FixedPort port="<port-number>"/>
<FixedPortRange min="<minium-port-number>"
max="<maximum-port-number>"/>
</InternalEndpoint>
<InstancelnputEndpoint name="<instance-input-endpoint-name>"
localPort="<port-number>" protocol="[udp | tcp]">
<AllocatePublicPortFrom>
<FixedPortRange min="<minium-port-number>"
max="<maximum-port-number>"/>
</AllocatePublicPortFrom>
</InstanceInputEndpoint>
</Endpoints>
<Imports>
<Import moduleName=
"[RemoteAccess |RemoteForwarder | Diagnostics]"/>

</Imports>

<LocalResources>
<LocalStorage name="<local-store—-name>"
cleanOnRoleRecycle="[true | false]"

sizeInMB="<size-in-megabytes>" />
</LocalResources>
<LocalStorage name="<local-store—-name>"

cleanOnRoleRecycle="[true | false]"
sizeInMB="<size-in-megabytes>" />

<Runtime executionContext="[limited | elevated]">
<Environment>

<Variable name="<variable-name>" value="<variable-value>">
<RoleInstanceValue
xpath="<xpath-to-role-environment-settings>"/>
</Variable>
</Environment>
<EntryPoint>
<NetFxEntryPoint
assemblyName="<name-of-assembly-containing-entrypoint>"
targetFrameworkVersion="<.net-framework-version>"/>
<ProgramEntryPoint
commandLine="<application>"

setReadyOnProcessStart="[true |false]" "/>
</EntryPoint>
</Runtime>
<Startup priority="<for-internal-use-only>">
<Task commandLine="" executionContext="[limited | elevated]"
taskType="[simple | foreground | background]">
<Environment>

<Variable name="<variable-name>" value="<variable-value>">
<RolelInstanceValue
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xpath="<xpath-to-role-environment-settings>"/>
</Variable>
</Environment>
</Task>
</Startup>
<Contents>
<Content destination="<destination-folder—-name>" >
<SourceDirectory path="<local-source-directory>" />
</Content>
</Contents>
</WorkerRole>
</ServiceDefinition>

I will dispense with a description of the various elements or attributes within the
WorkerRole schema because they are essentially identical to the elements and attributes of
the webRole schema.

NetworkTrafficRules

With the NetworkTrafficRules element you can specify how a role communicates with
other roles. Somewhat more specifically, it can limit which roles can access the internal
endpoints of the specific role.

A NetworkTIrafficRules is not a standalone element, but it exists only in combination
with a WebRole or a WorkerRole. A NetworkTrafficRules may be provided for more
than one role.

A template of a NetworkTrafficRules element looks like this:

<ServiceDefinition ...>
<NetworkTrafficRules>
<OnlyAllowTrafficTo >
<Destinations>
<RoleEndpoint endpointName="<name-of-the-endpoint>"
roleName="<name-of-the-role-containing-the-endpoint>"/>
</Destinations>
<AllowAllTraffic/>
<WhenSource matches="[AnyRule]">
<FromRole
roleName="<name-of-the-role-to-allow-traffic-from>"/>
</WhenSource>
</OnlyAllowTrafficTo>
</NetworkTrafficRules>
</ServiceDefinition>
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The elements of the NetworkTrafficRules schema are:

Elements Characteristics

OnlyAllowTrafficTo [ Contains a collection of endpoints and the roles that can
communicate with them.
You can specify multiple nodes of this element.

Destinations Contains a collection of RoleEndpoint.

RoleEndpoint Contains a description of an endpoint on a role and allows the
communications with this endpoint element.
You can specify multiple nodes of this element.

AllowAllTraffic Contains a rule that allows all roles to communicate with the
endpoints defined in the Destinations node.

WhenSource Contains a collection of roles than can communicate with the
endpoints defined in the Destinations node.

FromRole Specifies the roles that can communicate with the endpoints

defined in the Destinations node.
You can specify multiple nodes of this element.

Service configuration file

based on the Azure Service Configuration Scheme and it describes how the service is

configured.

The Service Configuration File is an XML file based on the Azure Service Configuration
Scheme and it describes how the service is configured. A basic template of a Service
Configuration File looks as follows:

<ServiceConfiguration serviceName="<service-name>" osFamily="<osfamily-
number>" osVersion="<os-version>" schemaVersion="<schema-version>">

<Role>
</Role>

<NetworkConfiguration>
</NetworkConfiguration>
</ServiceConfiguration>
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Overall, we find three elements in the Azure Services Configuration Scheme. Root element
(that is, top level element) is <ServiceConfiguration> with the mandatory attribute
serviceName and the three optional attributes osFamily, osVersion, and
schemaVersion.

The following are additional elements that you will find:

e <Role>: Defined in the Azure role scheme

e <NetworkConfiguration>: Defined in the Azure network configuration scheme

We will now look at the two additional elements in detail:

Role

The role element specifies the number of role instances, the values of configuration settings,
and the thumbprints for certificates associated with a role.

A template of a role element looks as follows:

<ServiceConfiguration>
<Role name="<role—name>" vmName="<vm-name>">
<Instances count="<number-of-instances>"/>
<ConfigurationSettings>
<Setting name="<setting-name>" value="<setting-value>" />
</ConfigurationSettings>
<Certificates>
<Certificate name="<certificate-name>"
thumbprint="<certificate-thumbprint>"
thumbprintAlgorithm="<algorithm>"/>
</Certificates>
</Role>
</ServiceConfiguration>

The components of the role schema are:

Components Properties

name (attribute) | Specifies the name of the role.

vmName (attribute) | Specifies a DNS name for a VM.
This component is optional.

[307]



Implementing Azure Cloud Services

Instances Specifies the number of instances to deploy for the role.

To guarantee a failure-free operation, you need at least two instances
but there are no limits to increasing the number of instances according
to your needs

Setting Specifies a setting name and value in a collection of settings.
This component is optional.

Certificate Specifies the name, thumbprint, and algorithm of a service certificate.
This component is optional.

NetworkConfiguration

The NetworkConfiguration element specifies virtual network and DNS values. The
NetworkConfiguration element is optional for Cloud Services.

A template of a NetworkConfiguration element looks as follows:

<ServiceConfiguration>
<NetworkConfiguration>
<AccessControls>
<AccessControl name="aclNamel">
<Rule order="<rule-order>"
action="<rule-action>" remoteSubnet="<subnet-address>"
description="rule-description"/>
</AccessControl>
</AccessControls>
<EndpointAcls>
<EndpointAcl role="<role-name>" endpoint="<endpoint-name>"
accessControl="<acl-name>"/>
</EndpointAcls>
<Dns>
<DnsServers>
<DnsServer name="<server—-name>" IPAddress="<server-address>" />
</DnsServers>
</Dns>
<VirtualNetworkSite name="<site-name>"/>
<AddressAssignments>
<InstanceAddress roleName="<role-name>">
<Subnets>
<Subnet name="<subnet-name>"/>
</Subnets>
</InstanceAddress>
<ReservedIPs>
<ReservedIP name="<reserved-ip-name>"/>
</ReservedIPs>
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</AddressAssignments>
</NetworkConfiguration>
</ServiceConfiguration>

The components of the network configuration schema are:

Components Characteristics

AccessControl Specifies the rules for accessing to the endpoints.

Rule Specifies the action that should be taken for a specified subnet
range of IP addresses.

EndpointAcl Specifies the relations of access control rules to an endpoint.

DnsServer Specifies the settings for a DNS server.

VirtualNetworkSite |Specifies the name of a virtual network in which you want deploy
your service.

InstanceAddress Specifies the association of a role to a subnet or set of subnets in
the virtual network.

Subnet Specifies a subnet.

ReservedIP Specifies the reserved IP address that should be associated with

the deployment.

The combination of service definition and Service Configuration Files is
denoted as Cloud Service model.

Azure Cloud Services versus other Azure
PaaS offerings, such as Azure App Services

Azure Cloud Services and Azure App Services are parts of the PaaS offer from the Azure
platform. Both services support applications that are scalable, reliable, and easy to handle.
Both services are hosted in a VM. Is everything the same?
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Of course not, because Azure Cloud Services also offer more possibilities for influencing the
VM. These possibilities of influence are:

e The selection of a Guest OS and an update level
o The selection of an Azure series (that is, VM size)

In Cloud Services it is also possible to build a remote desktop connection to the VM for
diagnose and troubleshoot issues. This is not possible in App Services

Let's take a closer look at these selections.

Selection of a Guest OS and an update level

What does this point mean?

The answer is really very simple: you can, if necessary, influence the OS edition (that is, the
OS family) and the version (that is, the update level) for the host VM of your Cloud Service.

All you have to do is:

1. In the first line of the Service Configuration File
(ServiceConfiguration.cscfg), you must add the attributes osFamily=""
and osVersion="" to the ServiceConfiguration element.

2. Then fill the attributes with values:

<ServiceConfiguration serviceName="<service-name>"
osFamily="<osfamily-number>" osVersion="<os-version>"
schemaVersion="<schema-version>">
</ServiceConfiguration>

3. Valid values for the osFamily attribute can be found in the following table:

OS family | Server OS Comments

1 Windows Server 2008 SP2 No longer available

2 Windows Server 2008 R2 or Windows Server 2008 | Partially no longer
R2 SP1 available

3 Windows Server 2012

4 Windows Server 2012 R2

5 Windows Server 2016
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With the selection of an OS family, you also have an influence on which .NET framework
and which Azure SDK version is supported. Details can be found in the following table:

OS family | .NET framework Azure SDK

1 No information available Version 1.0 and higher

2 3.5,4.0,45,45.1,45.2 Version 1.3 and higher

3 4.0,45,45.1,4.5.2 Version 1.8 and higher

4 4.0,45,45.1,4.5.2 Version 2.1 and higher

5 4.0,4.5,45.1,4.52,4.6,4.6.1,4.6.2 | Version 2.9.5.1 and higher

since it is updated every month. The actual valid list can be found at https
://docs.microsoft.com/en-us/azure/cloud-services/cloud-service

0 I cannot publish a list of available values for the osvVersion attribute,

s—-guestos-update-matrix.
In the list of available values for the osversion attribute, you will find three dates:

* Release date: From this date, the update level is available
¢ Disable date: Up to this date, the update level is available
¢ Expired date: All instances with this update level are switched off on this date

Between the disable date and expired date are usually 12 months. After this period you
must install your instances to a new update level.

Selection of an Azure series

The term Azure series identifies the available performance levels of an IaaS deployment
(provision of a Cloud Service and/or a VM). The performance levels (that is, instance)
generally differ in the number of CPU cores, the amount of memory, and the maximum size
of the data disk.

Some performance levels or even entire Azure series are also defined by special hardware
equipment.

Attention! The selection of the performance level also determines the amount of costs
incurred for the service.
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Let's take a look at the available Azure series.

series A

series A is the classic among the offers and also the only series that is at least partly (in the
instances A0 and A4) exists in two versions:

e Version 1 (basic): This is only intended for workloads in the development and
test area

e Version 2 (standard): This supports the full feature scope of Azure VMs

Instances A8 and A11 are high-end solutions based on an Intel Xeon E5 hardware
architecture that is especially suited for data intensive workloads (for example, video
encoding, cluster processing, and so on).

Instances A8 and A9 are also network optimized, this means you get a fast network with
InfiniBand support.

In detail, each A8 or A9 instance has two network adapters as standard:

¢ A 10 Gbps Ethernet adapter (to connect to Azure services, such as Azure Storage)

¢ An InfiniBand 32 GB network adapter and remote direct memory access (RDMA)
technology (as a way to communicate with low latency and high throughput
between instances in a single Cloud Service or in a single availability group)

The InfiniBand network adapter is reserved for Message Passing Interface (MPI) traffic
only. Typical applications are, for example, high performance clusters, modeling, and
simulations.

Instance | Basic | Standard | Cores | RAM | Max. disc size
A0 X 1 0,75 GB |20 GB

A0 X 1 0,75 GB |20 GB

Al X 1 1,75 GB (40 GB

Al X 1 1,75 GB |70 GB

A2 X 2 3,5GB |60 GB

A2 X 2 3,5GB |135GB

A3 X 4 7 GB 120 GB
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A3 X 4 7 GB 285 GB
Ad X 8 14 GB (240 GB
A4 X 8 14 GB |[605 GB
A5 X 2 14 GB (135 GB
A6 X 4 28 GB 285 GB
AT X 8 56 GB |605 GB
A8 X 8 56 GB |382 GB
A9 X 16 112 GB (382 GB
A10 X 8 56 GB |382 GB
All X 16 112 GB (382 GB
series D

Strictly speaking, series D not only one series, but it is divided into series D, Dv2 (version 2),
DS, and DSv2.

series D is based on a latest generation CPU (unfortunately not exactly declared) and it
reaches a speed of 60% higher than series A (at least for instances A0 to A7).

The Dv2 series is based on a latest generation CPU (Intel Xeon E5-2673 V3 processor
(Haswell) with 2.4 GHz) and it achieves a 35% higher speed compared to the D series. In
addition, the Dv2 CPU, with the Intel Turbo Boost Technology 2.0, can be overclocked to 3.1
GHz.

The higher CPU performance is only one criterion to describe the series D and its offshoots.
Other criteria are as follows:

¢ The higher ratio of memory to core
e The use of an SSD as a temporary disk

When using the SSD as a temporary data carrier, you should know that this is from the
series D local.
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The DS and DSv2 series are identical to the D and Dv?2 series, but they use Azure premium
storage as memory:

Instance | Instance with PS | Cores [ RAM | Max. disc size

D1 DS1 1 3.5GB |50 GB
D2 DS2 2 7GB [100 GB
D3 DS3 4 14 GB |200 GB
D4 DS4 8 28 GB |400 GB
D11 DS11 2 14 GB [100 GB
D12 DS12 4 28 GB |200 GB
D13 DS13 8 56 GB |400 GB
D14 DS14 16 112 GB | 800 GB

The following table shows the available instances of the Dv2 series (version 2):

Instance | Instance with PS | Cores [ RAM | Max. disc size

D1v2 DS1v2 1 3.5GB |50 GB
D2v2 DS2v2 2 7GB |100 GB
D3v2 DS3v2 4 14 GB |200 GB
D4v2 DS4v2 8 28 GB |400 GB
D5v2 DS5v2 16 56 GB |800 GB
D11v2 |DS11v2 2 14 GB [100 GB
D12v2 [DS12v2 4 28 GB (200 GB
D13v2 |DS13v2 8 56 GB |400 GB
D14v2 |DS14v2 16 112 GB [ 800 GB
D15v2 DS15v2 20 140 GB | 1000 GB
series F

series F is based on a state-of-the-art CPU (Intel Xeon E5-2673 V3 (Haswell) at 2.4 GHz),
offering 2 GB of RAM per core and a 16 GB temporary disk based on an SSD.
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The F series is especially suited for computer-intensive workloads and is used in scenarios
such as batch processing, web server operation, analysis, and gaming.

The F CPU can additionally be overclocked with the Intel Turbo Boost Technology 2.0, still
up to 3.1 GHz.

The FS series is identical to the F series, but it uses Azure premium storage as its memory.

Instance | Instance with PS | Cores | RAM | Max. disc size

Fl Fs1 1 2GB |16 GB

F2 FS2 2 4GB [32GB

F4 Fs4 4 8 GB |64 GB

F8 Fs8 8 16 GB| 128 GB

F16 FS16 16 32 GB |256 GB
series G

series G is also based on a latest generation CPU (Intel Xeon E5-2673 V3) (Haswell with 2.4
GHz) and it is based on the older series D, but the G instances have a twice larger memory
and four times larger temporary disks based on an SSD. With exceptional, high-
performance VM sizes in the G range, you can easily handle business critical applications
such as large relational database servers (SQL Server, MySQL, and so on) or large NoSQL
databases (MongoDB, Cloudera Cassandra, and so on).

The G CPU can additionally be overclocked with the Intel Turbo Boost Technology 2.0, still
up to 3.1 GHz.

The GS series is identical to the G series, but it uses Azure premium storage as a memory:

Instance | Instance with PS | Cores | RAM | Max. disc size
G1 GS1 2 28 GB |412GB

G2 GS2 4 56 GB |824 GB

G3 GS3 8 112 GB [ 1649 GB

G4 GS4 16 224 GB 3298 GB

G5 GS5 32 448 GB [ 6596 GB
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G5 instances are run in isolation on dedicated hardware that is deployed
0 for only one customer.

series N

Now I could report on the type of CPU (it is again an Intel Xeon E5-2690 V3 processor),
about memory, or about the size of the temporary disk. But it does not matter, because the
series N is not defined by these factors, but by the possibility to use GPUs (the processors of
the graphics card) as an additional power factor.

What is the basic idea?

In the form of the GPU, additional computing capacity is provided, whereby the GPU
generally operates faster than the CPU in highly parallelizable program sequences (high
data parallelism), and therefore, a simple way is sought to supplement the computing
performance of CPUs by the computing performance of GPUs. The CUDA and/or OpenCL
technologies are used for this purpose.

The use of the GPU performance is particularly suitable for computer- and graphics-
intensive workloads and supports you in scenarios such as high-end visualization, deep
learning, and predictive analytics.

What is CUDA?

Compute Unified Device Architecture (CUDA) is a technology
developed by NVidia, which can be used to process program parts
through the GPU. In other words, with the help of CUDA, the GPU

becomes a coprocessor in the processing process.
What is OpenCL?

Open Computing Language (OpenCL) is an interface (or an open
standard) for cross-platform computing on CPUs and GPUs. OpenCL was
developed by Apple, in cooperation with the companies AMD, IBM, Intel,
and NVidia and standardized by the Khronos Group (an industry
consortium).

Let us return to series N-all offers includes GPUs from the NVIDIA Tesla accelerated
computing platform (this is the NVIDIA high-end data center solution).

All offers with the identification NC (the C stands for Compute) use the GPU NVIDIA Tesla
K80 and all offers with the identification NV (the V stands for visualization) use the GPU
NVIDIA Tesla M60.
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For all NV-rated offers the NVIDIA GRID technology (NVIDIA solution for graphics-
accelerated virtual desktops) is used in addition.

NC24r is a special case and it offers you a network interface for high throughput (RDMA)
and latencies of only a few seconds.

The following table shows the available instances of the N series:

Instance | Cores | GPUs [RAM | Max. disc size
NC6 6 1 56 GB |340 GB

NC12 12 2 112 GB | 680 GB

NC24 24 4 224 GB | 1440 GB
NC24r (24 4 224 GB | 1440 GB

NV6 6 1 56 GB |340 GB

NV12 12 2 112 GB | 680 GB

NV24 24 4 224 GB | 1440 GB
series H

series H is based on a latest generation CPU (Intel Xeon E5-2667 V3) (Haswell) with 3.2
GHz) and it can be additionally overclocked with the Intel® Turbo Boost Technology 2.0,
up to 3.6 GHz (this option is per default active). Furthermore, the H series is characterized
by modern DDR4 RAM and an SSD-based data memory.

series H is specifically designed for processing high performance computing (HPC)
workloads. These include, for example, financial risk models, simulations in the field of
seismology and deposits, calculation of flow dynamics, and genome research.

Instance | Cores | RAM | Max. disc size
H8 8 56 GB |1000 GB
H16 16 112 GB 2000 GB
H8m 8 112 GB [ 1000 GB
H16m 16 224 GB |2000 GB
H16T 16 112 GB 2000 GB
Hl6mr 16 224 GB [ 2000 GB
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You have already noticed that some instances have additional markings in the form of a
lowercase letter.

Instances with the label m, have a double RAM memory, compared to the normal instance.

Instances with the label r also have a second low latency and high throughput network
interface (RDMA) optimized for tightly coupled parallel compute workloads (for example,
MPI applications). The second network interface is provided by an FDR InfiniBand
network.

As mentioned previously, there are some Azure series (with the name
suffix S) that use Azure Premium Storage instead of the normal Azure
Storage. Of course, the question arises: Why should I opt for the Azure
Premium Storage variant? With Azure Premium Storage, for example,
significantly higher costs are involved.

I think we should just clarify what you get, and then you can decide if you need it:

Azure premium storage is a high-performance SSD-based storage that is designed for I/O-
intensive workloads with very high throughput and very low latency. The local temporary
disk also provides a local SSD disk cache.

In a nutshell

If you don't need the additional control options, it's typically easier to get a web application
up and running in Azure app service web apps.

Creating your first Azure cloud service

This workflow is usually divided into two parts. In part 1, we do the necessary preliminary
work in the Azure management portal, and then in part 2 we create the process.
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Part 1

As mentioned, in the first part we are doing the necessary preliminary work in the Azure
management portal. Of course, the question immediately arises: what preliminary work?

Short answer, before we can create an Azure Cloud Service and deploy it to the Azure
platform, we still need a so-called hosting container for the service.

We are now going deeper into the hosting of the container. I will show you how to create a
hosting container and how you can work with it.

Let's start:

1. Open your Azure management portal at https://portal.azure.com.
2. In the portal, click on New:

Oliver.Michalski@win... S

O Soarch res
O Search res
O Search resources WINDOWS SERVER USER GRO... Qg0

Dashboard  + Newdasshboard & Editdashboard (3 Share " Fullscreen @ Clone (i Delete

All resources Service health Resources
Resource groups ALL SUBSCRIPTIONS MY RESOURCES ACDIOTDEV

All resources B acdppbookstor

© Recent §%. acdeventhubdev-ns Resources

D acdmiwsp @
& 2pp senvices @%@
& acdsiotdemo =)

B virtual machines (dassic) Dtlacdtestiab

ACDIOTDEMO

Marketplace Help +
" acdappservplan support

& acddemoportal

& Cloud services (classic) )& acddemoportal

M virtual machines =

® sl databases

@ security Center

% subscriptions

@ Azure Adtive Directory
@ Monitor

© siling
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3. Now click on Compute, and then click Cloud Service:

- = ki@
New > Compute 3 Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

— O x Compute

MARKETPLACE Azure Container Service
p i

Compute

Networking
Function App
Storage

Web + mobile

Databases Batch Service
Baty
Intelligence + analytics
apy
Internet of things

Service Fabric Cluster

Enterprise integration
Security + identity

Developer tools Cloud service

: D
Monitoring + management

Add-ons

Containers

Oliver.Michalski@win...

O Search resc
- Search resources 'WINDOWS SERVER USER GRO.

Dashboard ¥ + Newdashboard # Editdashboard ) Share ./ Fullscreen  ( Clone [ Delete

All resources Service health Resources
Resource groups AL SUBSCRIPTIONS MY RESOURCES ACDIOTDEV

All resourc BB acdppbookstor

J&, acdeventhubdev-ns Resources

ACDIOTDEMO.

Recent

[ED acdmiwsp
App Services % @
Bt acdcsiotdemo. ®®

Virtual machines (classic) Dtlacdtestlab
-

Marketplace Help +
acdappservplan support

. diotthd
Virtual machines acclotidey

SOL databases
acddemoportal

Cloud services (classic) = acddemoportal

rity Center

bscriptions

Azure Active Directory
Monitor
Billing

Hialn + cunnart
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5. Now press the Add button in the Cloud Services (classic) blade:

: N =
«  Cloud services (classic) % O ) OliverMichalski@win... (@
WINDOWS SERVER USER GRO... Qi)

A _ &#@ X

Q) Refresh

Subscriptions: Visual Studio Enterprise

STAGING RESOURCE GROUP. LOCATION SUBSCRIPTION

Morth Europe. Visual Studio Enterprise:

6. Now the Cloud Services (classic) window will appear:

Oliver Michalski@win... (i

«  Cloud services (classic) » Cloud service (classic) Sl H

Cloud service (classic) - B X

DNS name

loudapp.net
Subscription

Visual Studio Enterprise v

Resource group @
® Create new 'O Use existing

Location

West Europe

il

Package
(Optional) Select a package

Certificates
(Optional) Add certificates

Pin to dashboard

O ©® & - @& @

[

3
~
v
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7. Type a unique name for the service you are creating in the DNS name box. If the
name is unique, you will see a green tick:

v Cloud services (classic) » Cloud service (classic) Oliver Michalski@win... (i

WINDOWS SERVER USER GRO... Qg0
Cloud service (classic) - O x

DNS name
acdppbookes
cloudapp.net

Visual Studio Enterprise v

Resource group ®
® Create new O Use axisting

Location

West Europe

il

Package
(Optional) Select a package

Certificates
(Optional) Add certificates

Pin to dashboard

O ® & - & §

Create

.
~

8. Next, choose a Subscription (use the default subscription):

v Cloud services (classic) > Cloud service (classic) OliverMichalski@win... (i

WINDOWS SERVER USER GRO... (gl
Cloud service (classic) - B X

DNS name

acdppbookes

Visual Studio Enterprise

Resource group &

® Create new O Use existing

Location

‘West Europe

Package

(Optional) Select a package

Certificates
(Optional) Add certificates

Pin to dashboard

Create

[322]




Implementing Azure Cloud Services

9. In the Resource group section, click theUse existing checkbox, and then search
and select acdppbook (you can find information about creating this resource
group,in Chapter 2, Azure Resource Manager and Tools), in the drop-down list:

~  Cloud services (dassic) > Cloudservice (classic) L @ % © @ OverMcaskigwn. @

WINDOWS SERVER USER GRO... )
Cloud service (classic) - 0 x

DNS name
acdppbookes

cloudapp.net
Subscription

Visual Studio Enterprise ~

The value should not be empty.

acdiotdev
acdml
book

acdtestlabRG182808

Pin to dashboard

Create

10. In the Location list, select the same location you have been using for the Azure
resource group:

P . ( Oliver:Michalski@win... (il
a rvic 5 e (clas 0

s Cloud services (classic) > Cloud service (classic) ), WNDOWS SeRveR UeR 61 Qg

Cloud service (classic) - 8 X

DNS name
acdppbookes

cloudapp.net
Subscription

Visual Studio Enterprise v
Resource group @

® Creste new O Use existing

acdppbook

Lecation

‘West Europe
Tapan West

North Central US

North Europe:

Pin to dashboard

Create
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11. In the dialog box two optional settings are available:
e Package: For the deployment of an existing service package file
e Certificates: For the deployment of a certificate

12. Since both settings are not relevant to our description, we will not be using these
options for this tutorial:

. ) @
~  Cloud services (dlassic) > Cloud service (classic % C Oliver Michalski@win... @
WNDOWS SERVER USER GO (g

Cloud service (classic) - O x

DNS name
acdppbookes

cloudapp.net
Subscription

| Studio Enterprise v

group ®

acdppbook

Location

North Europel

Package
(Optional) Select a package

Certificates
(Optional) Add certificates

Pin to dashboard

Create

13. Finally, press the Create button.
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e i g ski@:
v Cloud services (dassic) > Cloud service (classic) 3 ?J.‘L“'Sﬁ';i?ii!ﬂ%‘iﬂio (]

Cloud service (classic) - O X

DNS name
acdppbookes
cloudapp.net

Visual Sludio Enterprise v

Resource group ®

® Create new O Use existing
acdppbook

Location

North Europel

il

Package
(Optional) Select a package

Certificates
(Optional) Add certificates

Pin to dashboard

0O ® & - & §

Create

.
~
v

14. A few minutes later you will see the result in the Cloud Service (classic) blade.
For moving forward, please press the NAME field of your new service:

Cloud services (classic) % C OliverMichalski@win... (il
'WINDOWS SERVER USER GRO. -

A - @ X

STAGING RESOURCE GROUP. LocATION SUBSCRIPTION
North Europe Visual Studio Enterprise

North Europe Visual Studio Enterprize

-
-

O ©® & - @& @
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Now the dashboard of your Cloud Services will open. Here we will briefly review the
navigation area at the top of the dashboard.

The first part of the considerations concerns the so-called slots. Microsoft Azure provides
two slots for your later deployments:

¢ Production
¢ Staging (for testing or development)

So you have access to these slots, you will find a fold-out list in the navigation bar:

Oliver.Michalski@win...

\  Cloud services (classic) > acdppbookes - Production
WINDOWS SERVER USER GRO.

. acdppbookcs - Production
(T e e

~ |Production slet ~ An Upload i Delete

D) STDIANIS ano1d>

Production

Staging
@ Overview

=1 Activity log

Access control (IAM)

SETTINGS
Antimalware
M Certificates 02f13438-c22f-4f1b-ad33-0f9f2eefObab

= Configuration

[ Extensions Roles and instances

NAME STATUS UPDATE
You have nothing deployed to the current environment.

il Properties

& Locks

‘SUPPORT + TROUBLESHOOTING
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20

OO0 & <« @ &

il

O ©® & - @& @

(IsswD) SIS ano1>

1. A simple click on the list immediately changes the view:

Oliver.Michalski@win...

\  Cloud services (classic) > acdppbookes - Staging S e

‘ acdppbookes - Staging
Cloud service (ck
™ Stagingslot 4 Upload @ Delete
© o deployment

Essentials ~
@ Overview

=1 Activity log
Access control (IAM)
North Europe

SETTINGS

Antimalware b
M Certificates 02f12438-C22f-4f1b-2d33-0f0f2eef0ba6
= Configuration

[ Extensions Roles and instances

) Remote Desktop
NAME STATUS UPDATE
You have nothing deployed to the current environment.

I Properties

& Locks

‘SUPPORT + TROUBLESHOOTING

(issvD) s3DIAES ano

2. Assoon as you have completed your tests, and have made the necessary
adjustments in the settings, you can use the Swap buttons to move the
deployment from the Staging slot into the Production slot:

Oliver.Michalski@win...

Cloud services (classic) > acdppbookes - Production
'WINDOWS SERVER USER GRO.

okcs - Production

™ Productionslot 78 Upload @ Delete

Production
B Overview

=1 Activity log

Access control (IAM)

SETTINGS

Antimalware

02f1343¢ -4f1b-ad33-0fof2eef0ba6

Roles and instances

%) Remote Desktop

NAME STATUS UPDATE

You have nothing deployed to the current environment.
& Locks

SUPPORT + TROUBLESHOOTING
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3. Deployment of the service does not mean that the services are already running.
You must first start the VM with the help of the Start button:

Cloud sevices (dlassic) 3 acdppbookes - Production O W @ @ i &
. acdppbookes - Production
Cloug c
™ Production slot 4~ Upload @ Delete
Production

Staging
@ Overview

=1 Activity log

Access control (IAM)

SETTINGS

Antimalware

B Certificates 02f1343; -4f1b-ad33-0fof2eef0ba6

il

= Configuration
[, Extensions Roles and instances

%) Remote Desktop
NAME STATUS UPDATE

_ You have nothing deployed to the current environment.
I} Properties - >

Locks

O ©® ¢ - @& @

SUPPORT + TROUBLESHOOTING

.
~
v

Part 2

Some important notes: We will now create the Cloud Service implementation as an example
workflow in Visual Studio, but depending on your desired programming language, you can
also use Eclipse or Intelli] IDE.

I use Visual Studio 2015 Enterprise Edition for my work, but you can also use any other
edition of Visual Studio for this. To prevent unnecessary expense, the free Visual Studio
Community Edition is sufficient for our purposes completely.
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Because we want to work with Microsoft Azure, you must start Visual Studio in the Run as
Administrator mode:

1. Open Visual Studio, and then click the New Project... link:

o o

File  Edit Debug  Team

TR X RS ~ Solution Explorer

]
. . Discover what's new in Enterprise 2015
Visual Studio P

Recent New on Microsoft Platforms

Actions  Properties

0 Frag mich etwas
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2. Now open the selection dialog with the available project templates. The required
template Azure Cloud Service, can be found in the Cloud area:

Mew Project ? X

P Recent NET Framework 452 - Sortby: Default

4 |nstalled - e
Visual C#

ASP.NET Web Application Visual C&

Azure Weblob Visual C&#
rePoint

Azure Mobile App Visual C&#
Azure Mobile Service Visual C#

Azure Resource Group Visual &

re Data Lake

[ S

b Online

Name:

Location: me ojects =

Solution name: C 5 Create director,
[] Add to Sourc

Attention!
If you do not find the entry there, you need to install Azure SDK and
Azure VS tooling.
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3. If everything is clear, specify a project name (for example, ACDPPBookCS) and

press the OK button:

Mew Project

nt

Installed

ASP.NET Web Application

Azure Weblob

Azure Mobile App

Azure Mobile

Azure R

I Online

Mame:
Location:

on name:

[331]
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4. Now open another selection dialog, this time with a list of available role
templates:

Mew Microsoft Azure Cloud Service ?

NET Framework 4.5 roles:
() Visual Basic

(~) Visual C#

FF“ ASF.NET Web Role
(=] Service with a web user interface

Microsoft Azure Cloud Service solution:

C* WCF Service Web Role

Gz‘ Web role for WCF services II'
[<]

rL* Worker Role
o) Background processing service

(a]

#  Worker Role with Service Bus Queue
Woarker role processing messages from a Servi...

ol
[=]

oK | ‘ Cancel

Templates are available for all supported programming languages. Depending on the

edition or the chosen installation of Visual Studio, this can also be a more extensive
selection.
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For example, in the following screenshot, you can also see templates for Node.js, Node.js
(Express), and TypeScript:

Mew Microsoft Azure Cloud Service ? *

NET Framework 4.5 roles: Microsoft Azure Cloud Service solution:

Toad  Worker role processing messages from a S..

@ Node.js

% Worker Role
-ﬁ}J Meode,js background processing service.

FJS Web Role
b Mode,js service with a web interface.

[4] [v]

FJS Express Web Role
Q,J Service with a web interface using the Expr...

[ 75 TypeScript Worker Role
-ﬁ}J Meode,js background processing service usi...

PTS TypeScript Web Role
b

Service with a web interface using TypeSeri..

PTS TypeScript Express Web Role
Q,J Service with a web interface using the Expr...

oK | ‘ Cancel
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1. For our demo, we will use an ASP.NET WebRole. Please select the appropriate
role and then press the arrow button:

Mew Microsoft Azure Cloud Service 7 *
NET Framework 4.5 roles: Microsoft Azure Cloud Service solution:

@ Visual Basic Fﬂ* WebRole1

(~) Visual C# @—  ASP.NET Web Role

C*  ASP.NET Web Role
J Service with a web user interface

C* WCF Service Web Role
Web role for WCF services

rE* Worker Role
o) Background processing service

£* Worker Role with Service Bus Queue
Woarker role processing messages from a Servi..

ot
[=]

0K | ‘ Cancel
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2. WebRolel is not a meaningful name. Of course, we want to change that, so
please click on the Edit button (button with the pencil icon):

Mew Microsoft Azure Cloud Service 7 *
NET Framework 4.5 roles: Microsoft Azure Cloud Service solution:

@ Visual Basic Fﬂ* WebRole1

(~) Visual C# Pl ASP.NET Web Role

FC" ASE.NET Web Role
@J Service with a web user interface

C* WCF Service Web Role
Web role for WCF services II'

& Worker Role
o) Background processing service

#  Worker Role with Service Bus Queue
nrJ Woarker role processing messages from a Servi..

©

£
Node.js
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3. Now write the role name of your choice (for example, ACDCSDemo) and press the
OK button:

Mew Microsoft Azure Cloud Service ? *

MET Framework 4.5 roles: Microsoft Azure Cloud Service solution:

() Visual Basic =7 ACDCSDemo
() Visual C# ©— ASP.NET Web Role

FF“ ASP.NET Web Role
a Service with a web user interface

C*  WCF Service Web Role
@ Web role for WCF services

rL* Worker Role
o) Background processing service

£* Worker Role with Service Bus Queue
Woarker role processing messages from a Servi...

alal
[=]

QK Cancel
_—
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4. We have now created our project and defined the role type. Now it's time to
refine the type of our project. For our demo, we will use ASP.NET MVC:

Select a template:

i

Empty Web Forms

Azure APl App  Azure APl App
(Preview)

Add folders and core references for:

[] Web Forms [/ MVC

[] Add unit tests

Test project name:

Mew ASP.NET Project - ACDC5Deme

MVC Web API Single Page

Application

[] Web API

ACDCSDemo. Tests

A project template for creating ASP.MET MVC
applications. ASP.NET MVC allows you to build
applications using the Medel-View-Centroller
architecture, ASP.NET MVC includes many features that
enable fast, test-driven development for creating
applications that use the latest standards.

Learn more

Change Authentication

Authentication: Individual User Accounts

oK | | Cancel
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5. If necessary, you can now also change the authentication procedure (simply press
the Change Authentication button). Since this is not relevant for our demo, I will
not pursue it. Changes in the authentication procedure can make individual:

Change Authentication hd
For applications that store user profiles in a SQL Server database. Users can register,
or sign in using their existing account for Facebook, Twitter, Google, Microsoft, or
() No Authentication Tt
i Learn more
(® Individual User Accounts
() Work And School Accounts
() Windows Authentication
oK | | Cancel
6. Based on Azure AD:
Change Authentication *

) Mo Authentication
) Individual User Accounts
(® Work And School Accounts

) Windows Authentication

For applications that authenticate users with Active Directory, Microsoft Azure
Active Directery, or Office 365.

Learn more

Cloud - Single Organization
Domain:

£.g. contoso.onmicrosoft.com [ ]

Directory Access Permissions:

[ ] Read directory data
@ More Options

OK | | Cancel
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7. To conclude, please press the OK button in the project type selection dialog. Then
your project solution is created, according to your requirements.
8. After a few minutes the project solution will become available. It consists of the
following two projects:
¢ The actual web project (website or web application)

e The role project

od

File  Edit c Debug  Team rehitecture

Debug -

>R Xx

b {#] Data Lake Analyti
r B Acce

Actions  Properties

This item does not support previewing 4 Publish ~

o Frag mich etwas

3

9. Next we will look at the most important components of the solution.
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10. In the web project, you will find the file webRole.cs. This is the position where
you realize the program logic of your role:

g »

File  Edit ect Build Debug Team

i Debug -

- B x

Microsoft Azure

Actions  Properties

This item does not support previewing A Publish «

o Frag mich etwas

11. A double-click on the filename opens a template, which you can edit according to
your ideas:
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File Edit View Project Build Debug Team Tools Architecture Test Analyze Window Help
Q- /o Debug - AnyCPU ~ B Microsoft Edge ~ (5 ~ 4 _
Cloud Explorer ~ B X WebRolecs & X .

B ACDCSDemo

E S =

Solution Explorer
Microsoft Azure N ©-SCITE ¢ Fl=

[ Solution' ACDPPBoOKCS' (2 projects)
4 ] ACDCSDemo
b Properties
B References
4 & (Local)
i App_Data
b [#] Data Lake Analytics P

M App_Start
» [ Storage Accounts M Content

Ml Controllers
I fonts
onstart() e
Ml Scripts
M Views
B favicon.ico
&1 Global.zsax
71 packages.config
1 Project Readme html
€ Startup.cs
1 Web.config
€ WebRole.cs
& ACDPPBookCS
4 @l Roles
b &) ACDCSDemo
4 SeniceConfiguration.Cloud.cscfg
0 SenviceConfiguration.Local.cscfg
5) ServiceDefinition.csdef

.OnStart();

Actions  Properties

Properties Team Explorer

4 Publish «

12. In the role project, you will find the templates for the Service Definition File, and
the Service Configuration File:

File Edit View Project Build Debug Team XML Tools Architecture Test Analyze Window Help
e - B-aw Debug ~ AnyCPU - P Microsoft Edge - ¢ - S _ R
Cloud Explarer ~ B X ServiceDefinition.csdef & X
. | version="1.8" encoding="utf-8
Microsoft Azure name="ACDPPBOOKCS” xmlns
name="ACDCSDemo” vmsize="Small

Solution Explorer

@ °o-5F K=

y
=
-

17 Solution' ACDPPBookCS' (2 projects)
4 ] ACDCSDemo
name="Endpoint1” endpointName="Endpointl b Properties
b =& References
M App_Data
M App_Start
Ml Content
M Controllers
M fonts
H Models
M Scripts
H Views
[ favicon.ico
&1 Global.asax
1 packages.config
.1 Project_Readme.html|
© Startup.cs
71 Web.config
c WebRole.cs
4 [ ACDPPBookCS
4w Roles
b &) ACDCSDemo
0 SenviceConfiguration.Cloud.cscfg
4 ServiceConfiguration.Local.cscfg
51 ServiceDefinition.csdef

name="leb

4 @ (ocal)
» (& Data Lake Analytics
} [ Storage Accounts

name="Microsoft.WindowsAzure.Plugins.Diagnostics. Connectionstring

name="Endpointl” pi 6l="http" po

Actions  Properties

0% -4 Properties Team Explorer

Ready 4 Publish ~

- & 20:42
I O Frag mich etwas o M| B A i D oy, [
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13. The Service Configuration File is available in two variations (cloud and local). This
allows you to separate configuration settings in the local development cycle:

o3

File  Edit L Debug Team Architecture

b (5] Data Lake Analyt

¥
-
-
-
|
-
-
|
-
B
a0
L]

Actions  Properties

4 Publish «
0 Frag mich etwas ’

14. What's next? In our demo, we have only defined one role. However, a typical
Cloud Service solution usually consists of several roles. How can I define other
roles? Very easily! Please right-click on the field marked in the following
screenshot:
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o3

File Edit View Project Build Debug Team Tools Architecture Test Analyze Window Help
B Debug - AnyCPU - P Microsoft Edge - ¢, - M _

Cloud Explorer - B x Solution Explorer
Microsoft Azure @& o-sd Fl=&

3
g
T
g

T3 Solution' ACDPPBookCS' (2 projects)
4 3] ACDCSDemo
b Properties
B References
4 & (Local)
i App_Data
b [5] Data Lake Analytics pp|

M App_Start
» [ Storage Accounts M Content

Ml Controllers
I fonts
il Models
Ml Scripts
M Views
B favicon.ico
&1 Global.zsax
) packages.config
1 Project Readme html
€ Startup.cs
1 Web.config
€ WebRole.cs

4 ACDPPBookCS

4 _fm] Roles

b ) ACDCSDemo
{3 SenviceConfiguration.Cloud.cscfg
0 ServiceConfiguration.Local.cscfg
&) ServiceDefinition.csdef

Actions  Properties

Properties Team Explorer

This item does not support previ 4 Publish «

e ~m@e o T8
15. Select Add:

o3

File Edit View Project Build Debug Team Tools Architecture Test Analyze Window Help
Q- B Debug - AnyCPU - P Microsoft Edge - ¢, - M _

Cloud Explorer -1 X Solutian Bxplorer isaisisanssiiscainions
Microsoft Azure @ ©- G =%

[3] Solution' ACDPPBookCS' (2 projects)
4 3] ACDCSDemo
b Properties
b = References
O @=; W App_Dats
M App_Start
Ml Content
Ml Controllers
I fonts
il Models
Ml Scripts
M Views
B favicon.ico
&1 Global.zsax
) packages.config
1 Project Readme html
€ Startup.cs
1 Web.config
€ WebRole.cs
> ACDPPBookCS
4 @l Roles

Add »

b (7] Data Lake Analytics
b 5 Storage Accounts

Actions  Properties

DCSDemo

Configuration.Cloud.cscfg
View in Object Browser Configuration.Local.cscfg
Launch In Browser QP TTbsil
X Remove Del

F  Properties Alt+Enter

Properties Team Explorer

This item does not support previewing 4 Publish «

2052
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16. Now you can add another role to your solution with the commands New Web
Role Project... or New Worker Role Project...:

g - S - Microsoft Visual St
File  Edit

Debug -

v B X Senice

&) Data Lake Anal

B st

Actions  Properties

This item does not support previewing

o Frag mich etwas

Architecture

Test

An:

[344]

o A2 n

ServiceDefinition.csdef

Ml App_Data
M App_Start
Ml Content

> ACDPPBook(S
i
b Role Project... Add

rker Role Project...

EP  New Solution Explorer View
Team Explorer

i 7] ) DEU

A Publish «
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17. And now? The Visual Studio also offers opportunities to edit the Service

Definition and the Service Configuration File and not only manually. Please

right-click on the field marked in the following screenshot, and then click
Properties. Now a dialog box with numerous possibilities for individual settings
opens. All the settings you define here are immediately applied to the solution:

2

File  Edit Debug Team

- - Debug - A

~ B x ACDCSDemo [Role]* # X

e Service Configuration: | All Configurations

Settings
Endpoints
Local Storage

Certificates

Actions  Properties

O Frag mich etwas

Instances

Instance count: |1
VM size: Small ]
@ Learn about setting the VM size

Startup action

Launch browser for:
HTTP endpoint
HTTPS endpoint

Diagnostics

Enable Diagnostics

o |

Howto configure continuous delivery for Cloud Services in Azure
Specify the storage account credentials for the Diagnostics results:
UseDevelopmentStorage=true (o
Don't remove storage key secret from project configuration (.cscfg) file

[7] Send diagnostics data to Application Insights

Connection strings

Team Explorer

A i@ T DR

4 Publish ~

[345]



Implementing Azure Cloud Services

18. For example, please open the Endpoints page and then press the Add Endpoint

button:

od

File Edit V Project  Build Debug Team Te Architecture

Q- B Debug - AnyCPU

g + @ X ACDCSDemo [Role]* & X

Microsoft Azure Configurati
enfigurtion Service Configuration: | All Configurations

Settings

Local Storage Configure the endpoints for this role. Select the certificate to use for each HTTPS endpoint when
the Microsoft Azure Cloud Service project is deployed to Microsoft Azure (not applicable when
Certificates running on the local Microsoft Azure compute emulator).

Protocel PublicPort Private Port
Input value(s) like *, 8080, orfanc|

Actions  Properties

A Publish =
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19. Immediately a new endpoint is available:

D ACDPPBOoKCS - Mic al's =B = = B
File Edit View Build Debug Team T y Signin
©-0 8- J Debug -
3 - B X ACDCSDemo [Role) # X

Microsoft Azure -
ti
BT Service Configuration: | All Configurations

Settings

m Add Endpoint X Remove Endpoint

Local Storage Configure the endpoints for this role. Select the certificate to use for each HTTPS endpoint when
the Microsoft Azure Cloud Service project is deployed to Microsoft Azure (not applicable when
Certificates running on the local Microsoft Azure compute emulator).

Neme Type Protocol PublicPort Private Port

Endpoint] ‘\nput v g~ |so ‘

Endpoint? ‘\nput v [ http ~ |sos0 ‘ Scripts
Ml View:

Actions  Properties

iceDefinition.csdef

A Publish =
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20. Next, select an endpoint Type:

File  Edit v Build Debug Team Tc Architecture  Test  An Window  Help

Debug - cpPu - P Micosoft Edge - ¢ -

~ B x ACDCSDemo [Role]* # X

Confi ti
AR Service Configuration: | All Canfigurations

Settings

m Add Endpoint X Remove Endpeint

al) Local Storage
Data Lake Analy
age Accoun

Configure the endpoints for this role. Select the certificate to use for each HTTPS endpoint when
the Microsoft Azure Cloud Service project is deployed to Microsoft Azure (not applicable when
Certificates running on the local Microsoft Azure compute emulator).

Name Type Protocol Public Port Private Port
Endpoint] Input [ http ~ o

& Input v | htp v PR

Input
Instancelnput

Internal

Actions  Properties

O Frag mich etwas

W App_Data
M App_Start
Content

¥ packag
ct_Readn

€ Startup.cs

471 Web.config

m Expl

@ T )

4 Publish ~
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21. And then select a Protocol:

File  Edit v Build Debug Team T Architecture Test  An Window  Help
Debug - cpPu - P Micosoft Edge - ¢ -

~ B x ACDCSDemo [Role]* # X

Confi ti
AR Service Configuration: | All Canfigurations

Settings

m Add Endpoint X Remove Endpeint

al) Local Storage Configure the endpeints for this rele. Select the certificate to use for each HTTPS endpeint when
Data Lake Anal the Microsoft Azure Cloud Service project is deployed to Microsoft Azure (not applicable when
S Certificates running on the local Microsoft Azure compute emulater).

age Account

Name Type Protocol Public Port Private Port

Endpoint] Input htp

Endpoint? Input value(s) like =, 8080, or/and

Actions  Properties

O Frag mich etwas

 Referenc
W App_Data
M App_Start

Scripts

M Views

¥ packag fig
ct Readme.

© Startup.cs
471 Web.config

m Expl

@ T )

4 Publish ~
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22. The range of protocols varies with the different endpoint types:

=)

File Edit View Build Debug Team Tc Architecture

©-0 (M-

Microsoft Azure

Actions  Properties

O Frag mich etwas

Debug - cPu

~ B X ACDCSDemo [Role]* + X

Configuration
Settings.
Local Storage

Certificates

Seniice Configuration: | All Configurations

Add Endpoint )X Remove Endpoint

Configure the endpoints for this role. Selectthe certificate to use for each HTTPS endpoint when
the Microsoft Azure Cloud Service project is deployed to Microsoft Azure (not applicable when
running on the local Microsoft Azure compute emulator).

Neme Type Protocol PublicPort Private Port

Endpoint] Input htp

Endpoint? https ~ Jre0) Input value(s) like * 8080, or/anc|

- T X

Signin

Scripts

iceDefinition.csdef

A Publish =
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23. Ready, a new endpoint is defined:

D€ ACDPPEoOKCS - Mic al's sunch (GG o &
File Edit View Build Debug Team Tc Architecture y
C - 3 - ' Debug ~ cPU

x
Signin
e - B x viceDefinition.csdef* ACDCSDemo [Rolel* + X
Microsoft Azure

Configurati
BT Service Configuration: | All Configurations
Settings.

m Add Endpoint X Remove Endpoint

Local Storage

Configure the endpoints for this role. Selectthe certificate to use for each HTTPS endpoint when
the Microsoft Azure Cloud Service project is deployed to Microsoft Azure (not applicable when
Certificates running on the local Microsoft Azure compute emulator).

Neme Type

Protocol Public Port Private Port
Endpoint] ‘\nput vt~ |sn ‘

Endpoint2 ‘ Input B ‘ https |soe1 ‘

Scripts

Actions  Properties

iceDefinition.csdef

O Frag mich etwas

A Publish =
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24. The supplements were automatically adopted. Here is the result as evidence:

D ACDPPBOoKCS - Micrasoft Visual Studic - a2 x
File  Edit e Build Debug Team X Architecture Sign in

o - B-ramd 92 Debug ~ P Mic

c| ~ B X ServiceDefinition.csdef” & X Sen f Cloud.cscf : e S

M App_Data

Data Lake Analyti o App

Scripts

Actions  Properties

A Publish =

O Frag mich etwas
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25. The next step is the local test run. Please click on the Run button marked in the
following screenshot or press the F5 key:

o]

File  Edit e d Debug Team Tc

Debug

>R Xx

Actions  Properties

This item does not support previewing 4 Publish ~

o Frag mich etwas - g )
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26. Now the Microsoft Azure Debugging Environment is starting up:

File  Edit Build Debug Team Architecture  Test

- P Mic

An
Debug

-0 x
Microsoft Azure

rees from these subscription

3] Solution 'ACDI
Work or school account

4 3] ACDCSDemo
Oliver.Mich: rherli

We need to refresh the cre
for this account.

Initializing the Microsoft Azure storage emulator .

Apply Cancel

["] Do not show this dialog again.

hitrml

WebRole.cs
ACDPPBookCS
wml Roles

SD!

4 Publish ~
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27. You can access the Microsoft Azure Debugging Environment over the task bar
from your PC. Look for the Azure icon:

-

NeUeBitmap.

~)sm 72 v DEU
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28. Please right-click on the icon:

Neues T

Azure SDK

MVP S

[356 ]

Show Campute Emulator Ul
Show Storage Emulator Ul
Shutdown Compute Emulator

Shutdown Storage Emulator

~ T Q0
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29. Here is the Microsoft Azure Compute Emulator (Express):

% Microsoft Azure Compute Emulator (Express) - O

File Service Tools Help
2 e W R[Q 5% _
4 WSemice Deployments Service Name Interface Type URL P Address
4 '} deployment29(0) deployment29(0) ACDCSDemoEne  http:/f127.00.1:1  127.0.0.1:10753
=] Service Details

4 3 ACDPPEookCS
4 T ACDCSDems

@0
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30. And here is theStorage Emulator:

{11 storage Emulator

File  Help
Service management
Name | Status | Endpoint | |
Blob Running hitp:/A127.0.0.1:10000/
Gueue Running http://127.0.0.1:10001 | Stop |
Table Running http://127.0.0.1: 100027
Reset |

PLEASE NOTE: This interface is deprecated.

31. At the same time, your web application is loaded into the browser.

<= [ HomePage - My ASPN X 4+

<o |EED)

ASP.NET

ASP.NET is a free web framework for building great Web sites and Web applications using HTML, CSS and

JavaScript.

Learn more »

Getting started Get more libraries Web Hosting

You can easily find a web hosting company that offers the

NuGet is a free Visual Studio extension that makes it
right mix of features and price for your applications.

ASP.NET MVC gives you a powerful, patterns-based way
easy to add, remove, and update libraries and teols in

1o build dynamic websites that enables a clean separation
of concerns and gives you full control over markup for Visual Studio projects.
Learn more »

enjoyable, agile development.
Learn more »

Learn more »
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The Microsoft Azure Debugging Environment, with its tools,
helps you develop your service, for example, providing you with
debugging capabilities. Since the focus of our book is on the
implementation of Azure solutions, I will not pursue this further.

More information can be found here
https://docs.microsoft.com/en-us/azure/vs—azure-tools—-d

ebug-cloud-services-virtual-machines

32. The last step is deployment to the Azure platform. There are two possibilities for
this. The basis for both ways is a right-click on the role project. For the first
option, select the Publish command:

)

File  Edit Build  Debug rchitecture  Te

Debug - - »

> R x

Cancel

A Publish =
1
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33. Now an extensive dialogue is opened. Numerous inputs are expected here:
1. On the first page, Sign in you must connect with your Azure account.
Sign In with the same credentials that you use to login to the Azure
Portal:

Publish Azure Application ? oy

é;) Microsoft Azure Publish Sign In

B ™ Microsoft account N
Settings B cliver-michalski@t-online.de 5
Diagnostics
Summary

Choose your subscription:

Microsoft Azure Sponsorship ~

Online privacy statement < Previous Mext » Publish
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2. On the second page, Settings | Common Settings, most of the information
are already assigned. However, you should change the Environment
setting to Staging and ensure that Build Configuration is set to Release:

Publish Azure Application ? x

p Microsoft Azure Publish Settings

Sign in Commaon Settings | Advanced Settings

Cloud Service:
Diagnostics acdppbookes2 (West Europe) M
Summary Environment:

| Staging <

Build configuration:

| Release b

Service configuration:
Cloud ©
[] Enable Remote Desktop for all roles Settings...
Enable Web Deploy for all web roles (requires Remote Desktop)

Online privacy statement < Previous H Mext = || Publish H Cancel

[361]
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3. On the third page, Settings | Advanced Settings, the data are also already
assigned and can be adopted unchanged. On this page, you have also the
possibility to activate remote debugging for later operations. Simple
marked the checkboxes Enable IntelliTrace and Enable Remote Debugger
for all roles:

Publish Azure Application ? x

p Microsoft Azure Publish Settings

S Common Settings | Advanced Settings

Deployment label:
Mhagnostics ACDPPBookCS

Summary Append current date and time

Storage account:

acddemao (West Europe) v

[T] Delete deployment on failure
Deployment update Settings...

[l:l Enable IntelliTrace Settings...]

[] Enable profiling Settings...

[l:l Enable Remote Debugger for all ruIes]

Online privacy statement < Previous H Mext > || Publish H Cancel

[362]



Implementing Azure Cloud Services

4. The Diagnostics Settings page is something special, since you can link

your Cloud Services to Application insights:

Publish Azure Application

é;) Diagnostics Settings

Sign in Send diagnostics data to Application Insights
Settings

issues with your Cloud Service like role startup error and recycling.

Summary

install the Application Insights SDK to your project.

Learn more about Application Insights

Send telemetry to:
ACDPPBookCS (Mew resource)

Configure settings...

Sending diagnostics data to Application Insights will enable you to easily diagnose

Enabling this option will update the diagnestics configuration (diagnostics.wadcfgx)
for all roles to send diagnostics errors to Application Insights. You can make further
updates to the diagnostics configuration from the Role designer. This option will not

Online privacy statement < Previous H Mext » || Publish

| ‘ Cancel
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5. Finally, if you are using this path for your deployment, you only need to
press the Publish button on the Summary page:

Publish Azure Application

Settings

Diagnostics

Sign in Target profile:

Deployment update:
Subscription:

Cloud Service:
Environment:

Build configuration:
Service configuration:
Remote Desktop:
Web Deploy:
Deployment label:
Storage account:
Delete deployment on failure:
IntelliTrace:

Next > Publish

Online privacy statement

é;) Microsoft Azure Publish Summary

Enabled

Microsoft Azure Sponsorship
acdppbookes (West Europe)
Staging

Release

Cloud

Disabled

Disabled

ACDPPBook(CS - 10.05.2017 12:38:20
acddemo (West Europe)
Disabled

Disabled

Cancel
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g -

File

34. Let's now turn to the second option (the classical way). For this option, you must

select the Package... command:

droject Build  Debug  Team

Debug

>R Xx

Cancel

35. This time only a simple window opens, where you must press the Package

button:

- Any

Architecture

U

ebuild

Clean

ad Project

Open

older in File Explorer

Package Azure Application ? >
Service configuration: | Clgud v
Build configuration: Release v
[] Enable Remote Desktop for all roles Settings...
["] Enable Remote Debugger for all roles

Cancel

[ Package ]|

Ctrl+X

A Publish =
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The question arises: what is behind it?

Simple answer-in the initial phase of the Azure platform, there were no publishing
procedures. Cloud Services were manually packaged and then uploaded with Azure
PowerShell or the Azure management portal.

This process is taken up again, only this time the packing as a background action takes
place.

Next question: where can I find the new service package?

1. Go to the Projects folders of Visual Studio. There you can open your Cloud
Service solution:

e S
Start Freigeben Ansicht

« v » DieserPC » Dokumente » Visual Studio 2015 > Projects v O Projects” durchsuchen

A Name Anderungsdatum  Typ GroBe

Screenpresso

@ OneDrive ACDARMTemplateDemo Dateiordner

- ACDARMTemplateDemo2
Dieser pC ACDPPEockCS

=/ Bilder ERMTemplates
I Deskiop
|=| Dokumente

Benutzerdefinierte Office-V

Dateiordner

Dateiordner

Dateiordner

Eigene Scans
GitHub
II5Express
Indigo Studio

[} Meine Shapes
My Web Sites
Outlook-Dateien
Test Studio Projects
Visual Studic 2013
Visual Studie 2015
WindowsPowerShell

3 Downloads

4 Elemente

2. Now open the role project:
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e o1
Start Freigeben Ansicht
€« v 4 + Dieser PC » Dokumente » Visual Studio 2015 » Projects *+ ACDPPBookCS v O ACDPPBockCS" durchsuchen 2
Chapter 7 A Name Anderungsdatum Typ Grofie
Sereenpresso Rt 3 Dateiordner
/& OneDrive 4 Dateiordner
2 Dateicrdner
[ Dieser PC packages 4 Dateiordner
&=/ Bilder W5 ACDPPBookCS 4 Microsoft Visual 5... 2KB
[ Desktop

|= Dokumente
Benutzerdefinierte Office-V
Eigene Scans
GitHub
ISExpress
Indige Studio

{2 Meine Shapes
My Web Sites
Outlook-Dateien
Test Studio Projects
Visual Studie 2013
Visual Studio 2015
WindowsPowerShell

5 Elemente

(]

=
3. Now you must opened the bin folder, then the folder that matches to your build
(Release or Debug) There, you can find the service package and also the Service
Configuration File in the app . publish subfolder :
e
Start Freigeben Ansicht 9
<« v <« Dokumente » Visual Studio 2015 » Projects » ACDPPBookCS » ACDPPBookCS » bin » Release » app.publish v | O app.publish” durchsuchen »
Chapter 7 A Mame . Enderungsdatum Typ GroBe
Screenpresso Extensions 71644 Dateiordner
@ OneDrive & ACDPPBookCS 71644 Service Package file 22,031 KB
o"_)‘ ServiceConfiguration.Cloud 04.03.2017 16:44 Cloud Service Con... 1KB
[ Dieser PC
&=/ Bilder
[ Desktop

[ Dokumente
Benutzerdefinierte Office-V
Eigene Scans
GitHub
IISExpress
Indige Studio

{2} Meine Shapes
My Web Sites
Outlook-Dateien
Test Studio Projects
Visual Studie 2013
Visual Studio 2015
WindowsPowerShell

3 Elemente

[367]



Implementing Azure Cloud Services

4. Now it's time to return to the Azure platform, where we stopped before, the
dashboard of our Cloud Service.

First please make sure you are in the Staging slot:

1. In the upper navigation bar, you will find the Upload button. Please click on it:

Cloud services {classic) > acdppbookes - Staging ( 2 OliverMichalski@win... (i

’ acdppbookes - Staging
e

WINDOWS SERVER USER GRO... )

\ Staging slot | A+ Upload M@ Delete

O o depioyment
@ Overview

=1 Activity log
Access control (IAM)

3 Diagnose and solve problems

SETTINGS
Antimalware

M Certificates

= Configuration

Roles and instances

i Extensions

W Instances

NAME sTATUS UPDATE  FAULT
%) Remote Desktop

You have nothing deployed to the current environment.

2. Now open the Upload a package dialog. Here you must first select an Azure
Storage account (you can find information about creating a Storage account, in
Chapter 5, Implementing and Securing Azure Storage Accounts), where you want to
upload the service package:

[368 ]



Implementing Azure Cloud Services

Cloud services (classic) » acdppbookes - Staging > Uploadapackage » Choose storage account

Upload a package O X  Choose storage account

This will create a new 'Staging’ deployment Q) Refr
) Subscription
Storage account

Configure required settings Location: North Europe SKU: Not Premium_LRS Kind: Storage
Deployment label
TYPE KIND
evstor Standard-LRS Storage
diot Standard-LRS Storage
a B8 acdppbookstor Standard-RAGRS Storage

Deploy even if one or more roles contain a
single instance ®

| Start deployment @

0 d] & O @ Oliver.Michalski@win...

WINDOWS SERVER USER GRO.

= 9

RESOURCE GROUP
acddev
acdiotdev.

acdppbock

3. Then type a name for the Deployment label:

Cloud services (dlassic) > acdppbookes - Staging > Upload a package
Upload a package a X

cppboskes - Stagin

This will create a new 'Staging' deployment

Storage account @

acdppbookstor

Deployment label
acdtest

Package (spkg, zip)

Configuration (.cscfg)

[}

Deploy even if one or more roles contain a
single instance ®

| Start deployment ®

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.
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4. First upload the service package and after this the Service Configuration File:

\ % ¢ Oliver Michalski@win... (il
Cloud services {classic) > acdppbookes - Staging > Upload a package 3 © e

This wil create a new ‘Staging’ deployment

Storage account @

acdppbookstor

Deployment label

acdtest

Package (cspkg, zip)
ACDPPBOOKCS.cspkg

ACDPPEGOKCS.Cpkg

Configuration (cscfg)

[}

Deploy even if one or more roles contain a
single instance ®

| Start deployment &

5. The green progress bar gives you information about the status of the upload:

Cloud services {classic) > acdppbookes - Staging > Upload a package ):) (9 ﬁ (Q) G ‘OVJL‘IE,E;‘E ',‘E'QS‘;"[,S;"G‘EO &
Upload a package O x
ppbookes - Staging

This will create a new ‘Staging' deployment
Storage account ®

acdppbookstor

Deployment label

acdtest

Package (cspkg, i
ACDPPBOOKCS.

ACDPPBockCS.cspkg

Configuration (.cscfg)
Configuration Cloud.csclg [m]

X
SenviceConfiguration.Cloud.cscfg

Deploy even if one or more roles contain a
single instance ®

| Start deployment @

Attention!
Since we use only one role instance in our demo, please ensure that the
checkbox has been marked in the following screenshot. Otherwise the

deployment process would abort with an error.
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6. The last action is to press the OK button:

Cloud services {classic) > acdppbookes - Staging » Upload a package ( % © "Ov:":’:g‘x's?x;ksjgxzo [ )

Upload a package O x
i A

This will create a new ‘Staging' deployment

Storage account ®

acdppbookstor

Deployment label
acdtest

Package (.cspkg, zip)
ACDPPBOokCS.cspkg

ACDPPEockS.cspkg

Configuration (.cscfg)

ServiceConfiguration.Cloud.cscig

ServiceConfiguration.Cloud.cscfg

/| Deploy even if one or more roles contain a
single instance ®

/| Start deployment ®

oK

Oliver.Michalski@win... S

c ces (clas ks -
Cloud services (dassic) > acdppbookes - Staging L AL PG

+ X ‘ acdppbookes - Staging
d service (c
O v Stagingslot A\ Update B Stop %y Swap [ Delete

@ FRunning (1 instance: 1 Starting VM) >
@ Ovenview

Essentials
=l Activity

Access control (IAM)

X Diagnose and solve problems

SETTINGS

acdtest
Antimalware 5 D oyment 1D
02f13438-c22f-4f1b-ad33-0f9f2eef0bab 541cb200a1dbdc4aalae8daadosf005c
B Certificates

= Configuration

E b Roles and instances
d ensions

W instances
sTATUS UFDATE  EAULT
) Remote Desktop
¥ ACDCSDemo
{2 Sscale

ACDCSDemo_IN_O S Starting VM
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Summary

In this chapter, we learned all about the Azure Cloud Service offer.

In the first part of this chapter, we learned the basic knowledge of the Azure Cloud Service,
all about the Cloud architecture and the difference between Azure Cloud Service and Azure
App Services.

Then in the second part of this chapter, there followed a detailed description of the create
process.

In the next chapter, we will continue with the newest service of the available Azure PaaS
offers, the Azure Container Service.
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Azure Container Services (ACS) is the newest part of the Azure platform and at present, at
least partially in preview status (for example, in the area Windows container).

Azure Container Services are a new variant of the classical Azure IaaS offer from Azure
(descripted in chapter ¢, Planning and Deploying Virtual Machines in Azure), and use also
virtual machines as the technological base.

Two versions of the Azure IaaS are offered, and both are based on virtual machines?

Yes, but Azure Container Services has some advantages over the older solution due to its
additional functionality.

I will now take a closer look at these advantages and introduce Azure Container Services in
detail.

In this chapter, you will learn:

¢ The basic knowledge about the Azure Container Services area

¢ The workflow when creating your first container service and the necessary steps
for working with the service afterwards

What is an Azure Container Service?

An Azure Container Service helps you to create, configure, or manage a cluster of VMs.
These clusters are preconfigured to run applications in so-called containers.
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Ok, this is a complete answer, but we should nevertheless, take a deeper look.
Let's start with a comparison between the two Azure laaS offers.

The following diagram shows you the classic Azure Iaa$ offer, or in other words, Windows
or Linux VMs on Azure:

Azure Data Center

As you can see, the offer consists of the following two layers:

e The infrastructure in the Azure Data Center
e The actual VMs

The area infrastructure is easily explained: VMs are an abstraction of physical hardware
running on a server and turn one server into many servers. The hypervisor allows you to
run several VMs on a single machine.

Now we come to the area VMs-each VM includes one or more apps, the necessary libraries
and binaries, and a full guest operating system.

A VM can reach a size in the high GB range and can therefore be very slow when booting.
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The next diagram shows you the new Azure IaaS offer, or in other words the IaaS based on
container solution:

Azure Data Center

At first glance, this image looks like the first image. But there are some differences.

In the infrastructure layer, for example, you will find a container engine instead of the
hypervisor. In ACS, the container engine is a Docker Engine. Docker is currently the
leading open source project for container solutions.

In good Azure tradition, the ACS Engine is an open source project. If you want to examine
the engine internals, or if you need to adjust your needs, you can find the complete source
code at https://github.com/Azure/acs-engine.

Let's come back to the subject. The container engine is the runtime environment for
containers (partially comparable to the Guest OS of the VMs). With their help, multiple
containers can run on the same machine and share the OS kernel with other containers that
run as isolated processes in their own user space.

The next difference in the new offer, you will find in the provision of the necessary libraries
and binaries. They are provided by the container engine in an intermediate layer for
individual or as a shared resource for multiple containers.
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Understanding containers

The term has already been mentioned several times, so it is time to ask: what is a container?

Simple answer: a container in our mind is an instance of a Docker image. A Docker image is
an ordered collection of root filesystem changes and the corresponding execution
parameters.

When you scale your Azure Container Service, you typically run multiple
containers from the same image.

A container is defined not only by a Docker image, but also by the following components:

e A so-called Dockerfile is a text file that contains necessary information about the
structure of the container

e Something singular like a process, a service, or microservice (for example, an
Azure Service Fabric) or an app

Containers take up less space than VMs (typically in a low MB range), and start almost
instantly.

Now we have gained our first insights into the container issue. To understand the
following, however, we must clarify a few more terms.

Cluster

The first term is cluster or Docker cluster.

A cluster bundles several Docker hosts and represents them as a single virtual host. A
cluster is thus able to scale very easily and this with an unlimited number of hosts.

Why do I tell you this?

When I speak later about the creation of your first Azure Container Service, it means the
creation of a cluster and not the creation of a container application.

Orchestrator

The next term is orchestrator.
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An orchestrator is a management tool for Docker clusters and Docker hosts, and enables
users to manage their images, containers, and hosts through a GUL

The orchestrator allows users to administer container networking, configurations, load
balancing, service discovery, high availability, host management, and is responsible for
running, distributing, scaling, and healing workloads across a collection of nodes.

When you create your ACS cluster, you also decide about the orchestrator you want to use.
The following orchestrators are currently available:

e DC/OS
e Kubernetes
e Docker swarm

Which orchestrator should I choose?

Microsoft does not recommend a specific orchestrator. If you have experience with one of
the orchestrators, you can continue to use this experience in ACS.

However, there are trends that indicate that Datacenter Operating System (DC/OS) is good
for Big Data and IoT workloads. Kubernetes is suitable for cloud-native workloads and
Docker swarm is known for its integration with other Docker tools and for its easy learning
curve.

Let's take a deeper look at the three orchestrators.

Mesosphere DC/OS

Mesosphere DC/OS is a distributed operating system based on the Apache Mesos
distributed systems kernel.

DC/OS (and Apache Mesos) include the following features:

Scalability
Fault-tolerant replicated master and slaves using Apache ZooKeeper

Support for Docker containers
Native isolation between tasks with Linux containers

Scheduling for multiple resources (memory, CPU, disk, and ports)
Java, Python, and C++ APIs
A web Ul for viewing cluster state (Apache Mesos UI)
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By default, DC/OS includes the marathon orchestration platform for scheduling workloads
and mesosphere universe, a collection of services that can be added to your service.

The following diagram shows the architecture of an ACS cluster using DC/OS:

2200 2201 2202 80 43 8080
O O @ (P (I) (P
| Application Load Balancer with probe

_________________ £ __
I_priva!e vnet § _’ 7
| master availability set public agent VM scale|set private agent VM scale set |
I role: slave_public| |

c \ [
| 5H:22 http:80

AdminRouter:80 O— p v |
| —— https:443 v O agentd agentd |
| (172.16.0.5) 8080 O—1 (10.0.0.4) (10.32.0.4) !
| Docker:2375 O—| Docker:2375 O— |
|
| 172.16.0.0/24 subnet 10.0.0.0/8 subnet 10.32.0.0/8 subnet |

For further information on mesosphere DC/OS please visit https://dcos.
io/. You can find the complete source code at https://github.com/dcos.

Docker swarm

Docker swarm offers a system-specific clustering feature for Docker. Because Docker
handles Docker swarm's standard API, any tool that already communicates with a Docker
daemon can use swarm.
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Supported tools for managing of containers on a swarm cluster are:

e Dokku (an ALM tool)
e Docker CLI

¢ Docker compose

¢ Jenkins

The following diagram shows the architecture of an ACS cluster using Docker swarm:

2200 2201 2202 8080

o o 9 o o 9

NAT — public IP Application Load Balancer with probe

master availability set agent VM scale

SSH:22

http:80

masterQ ThfE= LR agentO
Swarm:2375 O—| (172.16.0.5) 8080 (10.0.0.4)

Docker:2375 (O—

172.16.0.0/24 subnet 10.0.0.0/8 subnet

For further information on Docker Swarm please click visit https://www.
docker.com/. The complete source code you can find at https://github.
com/docker.

Kubernetes

Kubernetes is a popular production-grade container orchestrator tool. Kubernetes
automates deployment, scaling, and management of containerized applications.
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Kubernetes includes the following features:

¢ Horizontal scaling

e Service discovery and load balancing
Secrets and configuration management
API-based automated rollouts and rollbacks
Self-healing

The following diagram shows the architecture of an ACS cluster using Kubernetes:

22 443

I NAT = public IP I Loadbalancer I [ Azure LoadBalancers (dynamically added to service) u
_____ N N
| private vnet 10000/8 7 T
| L
Master-O0 v ilability set
| | host sddr- 10260255 5
| |podcoR 1024400124 s Node-1
443 host addr: 10.240.0.4 host addr- 10.240.0.5
| pod CIDR: 10.244.1.0/24 pod CIDR: 10.244 2 0/24
I | scheduler | I aplserver |
| | etcd I Icontmller-rnmqerl
I Proxy Proxy Proxy
I Implamants Sarvice network: 10.00.0/16 i 5 Service namert: 3000.0/16 Implements Jervice network: 10.000/16
| [ kubelet ][ Docker | [ kubelet || Docker | |[[ kubelet | [ Docker |
|

For further information on Kubernetes please visit https://kubernetes. i
o/. The complete source code you can find at https://github.com/kuber
netes.

All three orchestrators are open source projects with frequent version
changes. These version changes are considered by ACS but unfortunately
there is currently no possibility to upgrade an existing deployment.
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Creating your first Azure Container Service

A preliminary remark: the following description is only an example. However, the
described procedure applies in the same way to all supported configurations.

Let's start:

1. Open your Azure management portal at https://portal.azure.com.
2. In the portal, click New:

Oliver.Michalski@win...

O Soarch res
O Search res
O Search resources WINDOWS SERVER USER GRO.

Dashboard  + Newdasshboard & Editdashboard (3 Share " Fullscreen @ Clone (i Delete

All resources Service health Resources
Resource groups ALL SUBSCRIPTIONS MY RESOURCES ACDIOTDEV

All resources B acdppbookstor

@ recent ¥, acdeventhubdev-ns Resources

ACDIOTDEMO

D acdmiwsp

@2
App St ce
O RopEaE= @ ccdosiotdemo @%

B virtual machines (dassic) Dtlacdtestiab

Marketplace Help +
" acdappservplan support

& acddemoportal

& Cloud services (classic) )& acddemoportal

M virtual machines =

# SOl databases

@ security Center

% subscriptions

@ Azure Adtive Directory
@ Monitor

© siling

& Ualn s cinnnrt
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3. Now click Compute, scroll down the list, and then click Azure Container
Service:

Oliver.Michalski@win...

> Compute
WINDOWS SERVER USER GRO.

B X  Compute

MARKETPLACE

SQL Server 2016 SP1 Enterprise
on Windows Server 2016
Compute : o

Networking

§ Virtual machine scale set

Storage e

Web + Mobile

Databases = -
Azure Container Service

Intelligence + analytics

Internet of Things

Azure Container Re

Enterprise Integration
(preview)
Y

Security + Identity
Developer tools
Monitoring + Management

Add-ons

4. Alternatively, you can also click Containers, and then click Azure Container
Service:

Oliver.Michalski@win...

> Containers
‘ WINDOWS SERVER USER GRO.

Containers

Web + Mobile

Databases FEATURED APPS

Intelligence + analytics Azure Container Service
Apr g vi
Internet of Things

Enterprise Integration
§ : Azure Container Re
Security + Identity

Developer tools

loni + e
Monitoring + Management Docker EE for Azure

Add-ons ([Standard/AdvanCed) i

Containers

Blockchain

RECENT

a 5QL Database
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5. Now open the info page of the offer, press the Create button here:

New > Containers > Azure Container Service 0 eerichial: il 0SS

WINDOWS SERVER USER GRO.
. Azure Container Service
[r—

Azure Container Service (ACS) provides a way to simplify the creation, configuration, and
management of a r of virtual machines that are preconfigured to run containeri
applications. Using an optimized configuration of popular open-source scheduling and orchestration
Virtual machines (classic) tools, ACS enables you to use your exi ills or draw upon a large and growing body of
community expertise to deploy and manage container-based applications on Microsoft Azu

Virtual machines re that your application containers are fully portable. It also

 of DC/OS {powered by Apache Mesos) or Docker Swarm for orchestration, to
SOL databases applications can be scaled to thousands, even tens of thousands of containers.

The Azure Container service enables you to take advantage of the enterprise grade features of Azure
while still maintaining application portability, including at the orchestration lays

There are no fees for any of the software installed by default as part of ACS. All default options are
implemented by open source software.

Subscriptions ACS is currently available for Standard A, D, DS ies Linux virtual machines. You are only

arged for the compute instances you choose, as we he other underlying infrastructure
Azure Active Directory urces consumed such as storage and networking. There are no incremental charges for the ACS
itseff.
Monitor
DPenlovment will tvni v take 15-20 minutes. Once comnlete von can access and manane vour

Billing Select a deployment model ®
Help + support

Azure Advisor

More services >

6. Now open the Create Azure Container Service dialog:

Oliver.Michalski@win..

> Containers > Azure Container Service > Create Azure Container Service »
WINDOWS SERVER USER GRO.

Create Azure Container Ser... B X Basics
Orchestrator ®

Virtual machines (classic) Subscription

Virtual machines Visual Studio Enterprise

Resaurce group ®

SQL databases © Create new

Location
North Europe

Subscriptions
Azure Active Directory
Monitor

ng

Help + support

% Azure Advisor

More services »

]
w
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7. The Create Azure Container Service consists of four parts. In part 1 Basics, you
must first select an Orchestrator. For the following demo, I chose DC/OS:

New > Containers ) Azure Container Service » Create Azure Container Service >  Basics

Create Azure Container Ser...

Basics
Configure basic settings
Virtual machines (classic)
Virtual machines
SQL databases
Cloud services (classic)
Sacurity Canter
Subscriptions
& Azure Active Directory
& Monitor
© siling
a4 Help + support
® azure Advisor

More services >

B X

Basics

Orchestrator ®

emetes
rm
ViSUBI STUGIO ENTETPRSE

ree group @

O Create new

Location

North Europe

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

New > Containers > Azure Container Service > Create Azure Container Service > Basics

Create Azure Container Ser...

1 Basics

Configure basic settings
B2 virtual machines (classic)

B virtual machines

R sQL databases

& Cloud services (classic)
W security Center

¥ Ssubscriptions

@ Azure Active Directory
@ Monitor

© siling

Help + support

s
-]
% Azure Advisor

More services >

O X

Basics

Orchestrator ®
DC/OS

Subscription
Visual Studio Enterprise

rce group @

© Create new
acdpp

Location

North Europe

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.
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9. In the Resource group section, you only have the option to create a new Resource

group (of course there is a reason, as we shall see later). Type a name of your

choice for the Resource group in the text field:

New

B virtual machines (classic)

B virtual machines

® soL databases

& Cloud services (classic)
@ security Center

¥ subscriptions

@ Azure Active Directory
@ Monitor

© siling

sa Help + support

& Azure Advisor

More services »

10. In the Location list, select the same location you have been using for the Azure

> Containers » Azure Container Service > Create Azure Container Service > Basics

Create Azure Container Ser... B X Basics

Orchestrator @

Basics /08

Configure basic settings
Subscription
o Enterprise:
ce group &
© Create new
acdppbacs
Location

North Europe

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

L

Resource groups:

New

B3 virtual machines (dassic)
B virtual machines

R 50l databases

& Cloud services (classic)
@ security Center

% subscriptions

& Azure Active Directory
& Monitor

© siling

Help + support

s
M
® Azure Advisor

More services >

> Containers > Azure Container Service » Create Azure Container Service » Basics

Create Azure Container Ser... B X Basics

Orchestrator ®

Basics
= DC/0S

Configure basic settings
Subscription
Studio Enterprise
source group @
© Create new

acdppbacs

Location

North Europe

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.
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11. Once you have made your settings, press the OK button.

12. Now open part 2 Master configuration of the Create Azure Container Service
dialog:

New > Containers > AzureContainerService > Create Azure Container Service > Master configuration o ®s 00 e b II

Create Azure Container Ser... B X Master configuration 0 x
DNS name prefix ®

B3 virtual machines (classic) Maste dential
aster credentials

B virtual machines Master confi User name ®

Provide masf
W 50l databases
SSH public key ®

4 Cloud services (classi)

@ security Center
» Settings
¥ Ssubscriptions Master count @

& Azure Active Directory !

VM diagnostics ®
& Monitor

© siling

Disabled) Enabled

Help + support

s
M
® Azure Advisor

More services >

13. Type a unique name for the service you are creating in the DNS name prefix box.
If the name of the service is unique, you can see the green tick.

14. In the Master credentials section type a User name for your admin, and then
copy and paste a SSH public key in the following box. (If you do not already
have an SSH key, you should work through the following points. Otherwise, you
can go directly to the point 21).

15. For the work with SSH, you need a key pair. The so-called public key is stored on
the server with which you want to connect. The so-called private key then serves
as authentication against the server.

16. In principle, there are several possibilities to generate a key pair. These vary
depending on your OS and so the following is just one example.
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17. Starting out of the premise that you use a PC with a Windows OS, I recommend
using PuTTY. You can find an Installer for PuTTY at http://www.putty.org/.
Download and install PuTTY.

18. Now search for the PuTTYgen tool.
19. Open the tool and click the Generate button:

E? PuTTY Key Generator ? >
File Key Conversions Help
Key
Mo key.
Actions
Generate a public/private key pair
Load an existing private key file Load
Save the generated key Sawve public key Save private key
Parameters
Type of key to generate:
(@) RSA (O DSA (O ECDSA () ED25519 (O 55H-1 (RSA)
Mumber of bits in a generated key: 2048
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20. The generation process starts. You can speed up the process by hovering over the
empty area:

B2 PuTTY Key Generator ? >
File Key Conversions Help
Key

Please generate some randomness by moving the mouse over the blank area.

Actions
Generate a public/private key pair Generate
Load an existing private key file Load
Save the generated key Save public key Save private key
Parameters
Type of key to generate:

RSA DSA ECDSA ED25519 55H-1 (RSA)
MNumber of bits in a generated key: 2048
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21. Once the key pair has been generated, you must enter a passphrase (a type of
password only longer) for the private key and confirm by typing again:

BEP PuTTY Key Generator ? X
File Key Conversions Help

Key
Public key for pasting into OpenSSH authorized _keys file:

-XFa5PpsdiwtV3KGog34YUB4P1PgkallulloBlaLF1aXJrMYbkjdt 6 TRAKK X 1GBWmHzv

gwoQLndl AMBTY 3 1rSylvo 52Rs46y P, Tliz0 YN EGHWSduEFBJbISM 33 S T WXz LU0+ 5

Key fingerprint : |ssh-rsa 2048 d0:91:50b5:4d.eDb6:00b1:.07 da:ccc7-51.44.73 |
Key comment: |rsa4cey—24]1?4]322 |
Key passphrasze: || |
Conrfirm passphrase: | |
Actions

Generate a public/private key pair
Load an existing private key file Load

Save the generated key | Save public key | | Save private key |
Parameters

Type of key to generate:

(® RSA () DSA (JECDSA (JED25519 () S5H-1(RSA)

Mumber of bits in a generated key:
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22. Last step, save your SSH keys in the local file system:

E? PuTTY Key Generator ? X

File Key Conversicns Help

Key
Public key for pasting into OpenSSH authorized_keys file:

158 WESN:&CWCZEN&MEJQMN] EAgkRkUMOJv+E7DwoQ

-KFaSPpsdiwtV3KGogq34YUB4P 1PgkzliuUoBlaLF1aXrM Ybkjdt 6 TRAKK X1QBWmHzy
lwoGLrd AMET Y3 IrSyivo52Rsd6y P Tliz0Y MR EGHVEdUEFB.Jbl 5M 355 T W Xz U0+ 5

Key fingemprint: |55h1'sa 2048 d0:91:90:b5:4d:e0:b6:00:b1:07:4a:cc:c7:51:44:73 |
Key comment: |rsakey-20170322 |
Key passphrase: | |

Confirm passphrase: |

Actions
Generate a public/private key pair
Load an existing private key file Load

l Save the generated key | Save public key [ Save private key |
Parameters
Type of key to generate:
(@) RSA ) DsA () ECDSA () ED25519 () SSH-1(RSA)
MNumber of bits in a generated key:

The key pair is not only good for working with ACS, but can also
be used in other fields, for example, each Linux VM or also

GitHub.

23. Now we are back in the Master configuration of the Create Azure Container
Service dialog. In the dialog window, you will also find two optional settings:

e Master count: Here you can decide how many master nodes are to be

created
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e VM diagnostics: here you can decide whether the diagnostics feature
is enabled or not

New 3 Containers > AzureContainerService > Create Azure Container Service » Master configuration 0 @ & Q) (@ OlverMichaskiQwin.. (@
& ) wmpows server user oro.. gy

Create Azure Container Ser... O X Master configuration o X

Master credentials

User name @
Master configuration

. ; . 0
Provide master information olmich

KEY --— A
0307
v

Settings
Master count @
1

VM diagnostics
Disabled| Enabled

24. Once you have made your settings, press the OK button.

25. Now open part 3, Agent configuration of the Create Azure Container Service
dialog.

26. In this dialog window, you will also find two settings:

e Agent count: Here you can decide how many agent nodes are to be
created

e Agent virtual machine size: Here you can decide which Azure Series
is used
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27. The setting for Agent virtual machine size needs a closer look. Once you click on
the setting, you will first see the so-called recommendations. Attention: these are

usually the most expensive solutions. Therefore, you should now click on the
View all link:

. S @ 2 iner Servic = — @ 8 . o) db > oD | G OliverMichalski@win... (i
New > Compute > Azure ContainerService » Create Azure Container Service > Agent configuration > Chooseasize O =0 @ ot s s -
Create Azure Container Ser... O X Agent configuration = Choose a x
Brow —

Agent count @ @ Loading pricing. Click here to open pricing calculator
1
Agentvirtual machine size ®

. 3 s2
2 Master configuration Tx Standard D! DS2 Standard Standard DS3 Standard
Done

Recommended |
Cores Core Cores

3 Agent configuration
Provide agent information

Load balancing Load balancing

B&9®N -~

Premium disk support Premium disk support Premium disk support

28. Now a much longer list opens. Here you can find a suitable offer. For our small
demo, I decided to use the instance A1_v2. This is currently the cheapest deal.
Press the corresponding tile once and then press the Select button:

. \ Servic - Servic , oae s | @) OliverMichalski@win... (il
N > 2 Se cate C e co se a size : 0 | @
New > Compute > Azure ContainerService »> Create Azure Container Service > Agent configuration > Choose a size © ) WINDOWS SERVER USER.GRO...

Create Azure Container Ser... B X Agent configuration a X

Agent count®
1

A2.V2 Standard
Agent virtual machine size @ N 2 Cores
Master configuration 1x Standard DS2
Done

3 Agent configuration

Provide agent information Load balancing Load balancing Load balancing

A4 V2 Standard AB_V2 Standard A2M_V2 Standard

4 Cores 2 Cores

Select
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29. Once you have made your settings, press the OK button:

Oliver.Michalski@win...

New > Compute > Azure Container Service > Create Azure Container Service > Agent configuration
WINDOWS SERVER USER GRO.

Create Azure Container Ser... O X Agent configuration a X

Agent count ®
1

Agent virtual machine size @

2 Master configuration 1x Standard_A1_v2

Done

3 Agent configuration

Provide agent information

30. Now open part 4, Summary of the Create Azure Container Service dialog. Here
you can now press the OK button and the deployment starts:

Oliver.Michalski@win... S

New > Compute > Azure Container Service > Create Azure Container Service > Summary TS, L

Summary o X

@ validation passed

Visual Studio Enterprise
acdppbacs
North Europe

Orchestrator DC/Os

Master configuration
DNS name prefix acdacs1
clmich
public key -——- BEGIN 85H2 PUBLIC KEY —
1
Disabled

Agent configuration
Agent count 1
Agent virtual machine size Standard A1v2
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31. You can also download an ARM template for future use. Simple click on the
Download template and parameters link:

Oliver.Michalski@win... S

New > Compute > AzureContainerService » Create Azure Container Service > Summary e

Summary o X

@ vaiidation passed

Visual Studio Enterprise
urce group acdppbacs
Location North Europe

Orchestrator DC/0S

Master configuration
DNS name prefix acdacs1

User name olmich

S5H public key ---- BEGIN S5H2 PUBLIC KEY ---- Comment: "rs: -20170307"...
Master count 1

VM diagnostics Disabled

Agent configuration
Agent count 1
Agent virtual machine size Standard_Al_v2

32. Now a Template editor window opens. This editor is similar in functionality to
the template editor, which I described in chapter 2, Azure Resource Manager and
Tools, but does not allow any direct changes to the template:

OliverMichalski@win... S

New » Compute Azure Container Service Create Azure Container Service Summal Template
’ pute > > > ry > Temp WINDOWS SERVER USER GRO.. Q)

Template X
W Downlead [ Add to library
‘ Automate deploying a coordinated operation. Define resources and configurable input parameters and deploy witl

Template

» Parameters (14)
» B Variables (18)

~ & Resour
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33. Once you have started your deployment, you can take a break:

O Search resources

Dashboard  + Newdsshboard & Editdashboard (3 Share . Fullscreen

Al resources Service health
Resource groups ALL SUBSCRIPTIONS MY RESOURCES

All resources & acdppbookes
@ ocdosiotdemo
Recent
acdiothdemo
App Services @
ServiceMap(acdberir )
- P = @
virtual machines (classic) % acdsqldev
- ; acdberlin
virtual machines
acdeventhubdev-ns
® sl databases
acdiotthdev

Cloud services (classic) B ocdot
rity Center

Subscriptions

Azure Active Directory

Monitor

dl Clone

@ Delete

x

@ @

Resources
ACDIOTDEV

Resources
ACDIOTDEMO

a
Marketplace

(

2

Q
M
Help +
support

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

Deploying Azure Container
Service

34. Twenty minutes later, you should see a result on the dashboard. Please click the

See more link in the new tile:

0 Search resources

Dashboard ~ + Newdashboard # Editdashboard Share . Fullscreen

Al resources Service health
Resource groups ALL SUBSCRIPTIONS MY RESOURCES

All resources containerservice-acd|
-dppbook

Recent e

acdesiotdemo

App Services ©p
B acdiothdemo @% @3

Virtual machines (dlassic) ServicaMap(acdberli @
dsqld

virtual machines e

acdberlin
W soL databases

acdeventhubdev-ns

Cloud services (classic) acdiotthdev
ity Center
bscriptions
& Azure Active Directory

& Monitor

ol Clone

@ Delete

® @

Resources
ACDIOTDEV

Resources
ACDIOTDEMO.

a
Marketplace

Help +
support

Oliver.Michalski@win...
WINDOWS SERVER USER GRO.

Resources
ACDPPBACS

doos-master-availabi
B doos master 87TAAS

W doos-agent-private-8
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35. This opens the Resource group dashboard of your new ACS cluster. Now you
can also see why you could only create a new Resource group before. Instead of
just one new object, you will find a total of 24 items (container service, load
balancer, network interface, network security group, virtual machine, virtual
machine scale set, virtual network, and storage accounts):

OliverMichalski@win... (il
WINDOWS SERVER USER GRO... Q)

® X

acdppbacs

i Overview
=] Activity log
Access control (IAM)

Tags

SETTINGS
€@ Quickstart
@ Resource costs
e Deployments
= Properties

& Locks

B Automation script

MONITORING

W Overview
=l Activity log
Access control (IAM)

Tags

SETTINGS
< Quickstart
@ Resource costs
e Deployments
i= Properties

8 Locks

B Automation script

MONITORING

o Add  EEColumns [ Delete () Refresh =3 Move

Essentials

o Add  ESColumns [ Delete  {) Refresh =) Move

Essentials

ddENEREDND;;
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e A
Availability set
Container service

Load balancer

Load balancer

Network interface
Network security group
Network security group
Network security group
Public IP address

Duubli 1D A

weE A~

storage account
Storage account
Storage account

Storage account

Virtual machine
Virtual machine scale set
Virtual machine scale set

Virtual network

LOCATION

North Europe:
North Europe:
North Europe
MNorth Europe
North Europe
North Europe:
North Europe
North Europe
North Europe

Nreth

LOCATION

norm turope:
North Europe:
North Europe
North Europe.
North Europe:
North Europe:
North Europe
North Europe
North Europe:

North Europe:
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I have important information for you, even if no costs are incurred for the
Azure container service, significant costs are incurred for the remaining
resources. In my first attempts with ACS, I very quickly consumed the
Azure credits of my MSDN subscription. So, keep an eye on cost
developments.

How to work with your Azure container
service cluster

Now we have created a new ACS cluster. But we also want to work with it. I will now
introduce the basic approach.

As important prerequisite, to work with the cluster, you need the Master FQDN (a URL).
The Master FQDN can be found in the Essentials section of the dashboard of your container
service.

acdppbacs » containerservice-acdppbacs L0 [9 & O O mﬁxgs‘g:ﬁﬂ:o &

service-acdppbacs 2 X

@ Delete

Overview

=l Activity log sTmgmt.northeurope.cloudapp.azure.com

Access control (IAM) North Europe
su name )
Tags

C22f-4f1b-ad33-010f2eef0bab

SETTINGS
i Quickstart —
. 1 agent pool "%
T Agents -
NAME Vi size VM COUNT FapN

agentpool Standard A1 v2 1 acdacs1agents.northeurape.cloudapp.azure.com
Il Properties

& lods

B Automation script

SUPPORT + TROUBLESHOOTING

Now that we know the important prerequisites, we can go further.

Each of the three available orchestrators provide you with a work surface. To work with
these Uls, you must first create an SSH tunnel.
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You don't know how to create an SSH tunnel?

Then I want to bring you closer to the procedure by the way of an example. I assume that
you have followed my earlier advice and have installed the PuTTY toolset. I also assume

that your SSH key pair is available.

Everything okay? Then let's start:

1. Search for the PuTTY tool and then open the tool:

[@ PuTTY Configuration ]

Categoary:
[=f Session ~
. - Logging
£ Teminal

- Keyboard

- Bell

- Features

= Window

- Appearance

- Behaviour

- Translation

- Selection

- Colours

=) Connection

.. Data

.- Proxy

- Telnet

- Rlogin

- 55H

e Kex

Host keys

Cipher

- Auth v

About Help

Basic options for your PuTTY session

Specify the destination you want to connect to

Host Mame (or IF address) Port

| |22
Connection type:

(JRaw () Telnet () Flogin @ 55H () Seral

Load, save or delete a stored session
Saved Sessions

Default Settings Load
Save
Delete
Close window on exit:
(I Mways (O Never  (®) Only on clean exit
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2. On the first page, fill in the Host Name field. The hostname is composed of the
admin username (from your cluster) and the Master FQDN and has the format
adminusername@masterfqgdn. Change the Port to 2200:

&2 PuTTY Configuration ? >
Category:
- Session | Basic options for your PuTTY session |
¢ Logging } o
= Teminal ~—snecty the desination vou wanito conpetto
8 E-ng:board Host Mame for IP address) Port
Bl ::Imid'1@acdacs1mrrrtﬂoﬂheume.dou |22|]'|]' |
- Features COMEChorT ype:
=~ Window (JRaw (O Telnet () Flogn @ 55H () Senal
gza::;:ﬂ::e Load, save or delete a stored session
... Translation Saved Sessions
- Selection | |
- Colours -
Default Settings
=~ Connection —
- Data Save
- Proy
... Telnet Delete
- Rlogin
- 55H
- Serial

Cloge window on exit:
() Mways () Never (®) Only on clean exit

About Help Cancel
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3. Now switch to the Connection | SSH | Auth site. Here you enter the path to

your SSH private key:
#® PuTTY Configuration 7 x
Categony:
‘... Features A | Optionz controlling S5H authentication
= Window
. . Appearance Display pre-authentication banner (SSH-2 only)
- Behaviour [] Bypass authentication entirely {SSH-2 only)
;jgj?;:n Authentication methods
{  i.Colours Attempt authentication using Pageant
- Connection [] Attempt TIS or CryptoCard auth (SSH-1)
- Data Attempt "keyboard-interactive” auth (S5H-2)
- Proxy o
. Telnet Authentication parameters
. Rlogin [ Allow agent forwarding
- S5H [] Allow attempted changes of usemame in SSH-2
- K Private key file for authentication:
- Host keys |C:\Users\0|i'uer Michalski\DesHop\sshp| I Browse... I
[+- Auth
—
%11
- Tunnels
- Bugs
- More bugs
About Help COpen Cancel
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4. Move to the Connection | SSH | Tunnels site. In the Add new forwarded port
section, type 80 in the Source port field and 1ocalhost : 80 in the Destination
field. Finally press the Add button:

2 PUTTY Configuration ? *
Categary
... Features - Options controling 55H port forwarding
EI Winil:;w Port forwarding
: Beﬁzjir:un:e [ Local ports accept connections from other hasts
. Translation [ ] Remate ports do the same (SSH-2 only)
- Selection Forwarded ports: Remove
¢ e Colours -
&) Connection L20 localhost: 80
- Data
P
T:Itf; Add new forwarded port:
- Rlogin Source port
=-55H o .
 Kex Destination |Iocalhust.8'l} |
- Host keys (@ Local (") Remote () Dynamic
- Cipher (@) Auto ) IPvd () IPv6
(- Auth
- X117
- Tunnels
- Bugs
- More bugs  w
About Help Cpen Cancel
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5. Now go back to the first page. Press the Open button and the SSH tunnel is built

up:
#2 PuTTY Configuration ? x
Category:
= Sfassion Basic options for your PUTTY session
S Ter |_.og|ging Specify the destination you want to connect to
Frmina Host Name (or IP address) Port
- Keyboard
- Bell :i'rich@acdacﬂ gmt notheurope cloud |22|}[}- |
- Features Connection type:
- Window (JRaw () Telnet ()FRlogin @ 55H () Seral
f-‘-ppealrance Load, save or delete a stored session
- Behaviour
... Translation Saved Sessions
- Selection | |
 Colours Default Settin
gs
[=- Connection Load
- Data Save
- Proxy
- Telnet Delete
- Rlogin
[+-55H
- Senal Cloge window on exit:
) fways (O Mever  (® Only on clean exit
About Help m | Cancel

Have you created your SSH tunnel now?

If yes, we will look now at the work surfaces once. Remember, since we have created our
cluster based on DC/OS, it is the Uls of DC/OS. The Uls of the other types are very similar.

Let's start with the DC/OS dashboard. To reach this Ul, enter the following URL into the
browser of your choice:

http://localhost:80/

With the DC/OS dashboard, you can monitor the performance indicators of your cluster or
display the health status of individual components:
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B = 8 ocos » B Marathon | & Mesos + v

& = O | oot

dcos-master-ip-acdacsim... CPU Allocation Memory Allocation Disk Allocation

O % O % O %

172.16.0.5

Dashboard

Services Health Component Health
Navstar

Admin Router Agent

Admin Router Master

If you want to see the health status of individual components, click the View all 35
Components button in the Component Health tile:

B < B ocos % marathon | B Mesos | +

&« = 0O ‘\ncalhus(

dcos-master-ip-acdacs1m...
172.16.0.5

Dashboard

Services Health Component Health
Navstar
Admin Router Agent

Admin Router Master

No Services Running

Admin Router Relo...

Admin Router Relo...

View all 35 Components
Tasks staging
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A detailed list with the corresponding status information will open:

8 © ocros X B Marathon | & mesos | + v — X

)] ‘\ucalhcs(

dcos-master-ip-acdacs1m... Overview
172.16.05

All Heaitny € Unheaithy @B Download Snapshot

Admin Router Agent

Admin Router Master

Admin Router Reloader

Admin Router Reloader

Admin Router Reloader Timer

Admin Router Reloader Timer

Diagnostics
System
Diagnostics socket
DNS Dispatcher
DNS Dispatcher Waichdog
® Om s i O m|m B

In the DC/OS dashboard you will also find another interesting application. Simply press
the Universe button in the navigation area. This starts mesosphere universe.

[404 ]



Implementing Azure Container Service

Mesosphere universe is a package repository that contains services like Spark, Cassandra,
Jenkins, and many others that can be easily deployed onto your cluster:

B = 8 ocos » B Marathon | & Mesos | + v - x

& = O | oot

dcos-master-ip-acdacs1m. .. Packages
172.16.0.5

Selected Packages

) P e &

arangodb3 artifactory cassandra confluent-kafka

=5 Universe

Install Package Install Package Install Package Install Package

= O Frag mic s a P3
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In addition to the solutions provided by mesosphere, there are still solutions from the
community. Just scroll the page down:

B = 8 ocos » B Marathon | & Mesos | + v - x

& = O | oot

dcos-master-ip-acdacs1m. .. Packages

172.16.0.5 "‘

spark

Install Package

Community Packages

; arangodb

artifactory-lb

=5 Universe

The next area is the MARATHON orchestration platform. To reach this UI, enter the
following URL into the browser of your choice:

http: //localhost:80/marathon/
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With this UI, you can start a new container and other types of application in the cluster. In
addition, the Ul also provides information on executed containers and applications and is
constantly on-going for planning tasks:

<= | B ocros B marathon »x B Mesos | + v

a
c o [E) x @ L e

) MARATHON |  Applications

CreateGroup | Create Application

No Applications Created

Create Application
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Two short examples:

e The following screenshot shows the dialog for creating a group. A group in
DC/OS is a collection of apps (services, and so on) that are related to each other
(for example, over the organization):

BEE 53 Marathon % B Mesos [+ ~ - x
< O localhost b /T

Create Group
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¢ The next screenshot shows the dialog for creating a New Application. An
application is a long-running service that may have one or more instances that
map one to one with a task:

< | 83 pcros B marathon *x B Mesos |+ ~ — X
& O localhost pig 7. =2 -

New Application JSON Mode @

General

5 2
#® O Frag mich etwas 3 3 AT D

Internally, the user creates an application by providing an application definition (a JSON
file). Marathon then schedules one or more application instances as tasks depending on
how much the definition is specified.

In the original concept of DC/OS, there is still another part, the pods. A
pod is a special case of an application. A pod is also a long-running service
that may have one or more instances but map one to many with collocated
tasks. Pod instances may include one or more tasks that share resources
(for example, IPs, ports, or volumes). Pods are currently not supported by
ACS.

The last area is the Mesos. Mesos is a web Ul for viewing cluster state, and above all tasks.
To reach this U, enter the following URL into the browser of your choice:

http: //localhost:80/mesos/
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The following screenshot shows the UI for Tasks:

B a | B ocros \ B marathon B Mesos X+ v

[u}
c -0 B x| @ 2 2

| Master EREI{er] e6-adad-ce0190247d28
Cluster: Active Tasks
dcos-master-ip-acdacs1mgmt-877AA539
Server: 172.16.0.5:5050 D Name State Started ¥ Host
Version: 1.0.3
Built: a month ago by No aclive tasks

Started: yesterday
Elected: yesterday

Completed Tasks

LOG
Agents ID Name State Started ¥ Stopped Host

No completed tasks.
Activated 2
Deactivated 1]

Orphan Tasks
Tasks

ID Name State Started ¥ Stopped Host
Staging 0

No orphan tasks
Starting 0
Running 0
Killing 0
Finished 0
Killed 0

The next screenshot shows the Ul for Frameworks. A framework running in Mesos consists
of two components: a scheduler that registers with the master to be offered resources, and
an executor process that is launched on agent nodes to run the tasks:
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B <—3|EI DC/OS | & Marathon 1 Mesos X 4+ v — X
e S0 ‘\ucalhus( ;“r‘ R L ©

==

Active Frameworks M

Dv Host User Name Role Principal Active Tasks CPUs GPUs Mem Disk Max Share Registered Re-Registered
adad-ce0190241d28-0001 1721605 root  metronome * 1] 0 0 0B 0B 0% yesterday 11 hours ago
adad-ce0190241d28-0000 1721605 root  marathon slave_public  dcos_marathon 1] 0 0 0B 0B 0% yesterday 11 hours ago

Inactive Frameworks v

DY Host User Name Role Principal Active Tasks CPUs GPUs Mem Disk Max Share Registered Re-Registered

Completed Frameworks

Dv Host User Name Role Principal Registered Unregisterad

The next screenshot shows the Ul for Agents and its conditions:

B = | 5 ocros | & Marathon B Mesos X+ v - x
e S0 ‘\ucalhus( ;“r‘ R L ©
Agents
 Master
Agents v
DY Host CPUS (Allocated | Total) GPUs (Allocated / Total) Mem (Allocated / Total) Disk (Allocated / Total) Registered  Re-Registered
adad-ce0190241028-51 10004 0/1 0/0 05/963 MB 0B/44GB yesterday
adad-ce0190241d28-50 103204 0/1 0/0 0B/963 MB 0B/44GB yesterday
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The last screenshot shows the UI for Offers. An offer in Mesos is simple a resource (for
example, container), and is assigned to a framework for processing:

<—ﬁ|lf| DC/0S | & Marathon B Mesos X+ v - X
< O localhost D & L B -

Outstanding Offers

Outstanding Offers

Dv Framework Host CPUs GPUs Mem Disk

Summary

In this chapter, we learned all about the Azure Container Services and therefore the basics
for implementing a modern Azure Iaa$S solution.

In the first part of this chapter, we learned the basic knowledge of the Azure container
service and the basic terminology.

Then in the second part of this chapter, there followed a description of the create process
and a short introduction in working with ACS.

In the next chapter, we will continue with the basics of Azure security (for example Azure
AD).
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In previous chapters, we learned how to set up and manage Azure infrastructure services.
These included Resource groups, Azure Active Directory, virtual networks, and storage
accounts.

Security is a very major and important topic and all these services should be created with
security in mind. As cloud security is a little different from the classic security we know
from our on premise infrastructures, this chapter will provide a brief overview of security.

You should consider scalability, durability, and high availability depending on the scenario
and target you try to achieve.

Within this chapter you will learn about most of the basic Azure security offerings. You will
learn how and when to implement and integrate security on storage and compute level. We
will also take a look at (hybrid) identity security.

First we will take a look at Identity Security in Azure, as it provides the basics for most of
the other techniques we will talk about.

After that, Azure Resource (group) security will be discussed. Finally after talking about
some Azure networking and storage security, we will delve into the logging and
monitoring capabilities of Azure.

This chapter aims to provide an overview of the possibilities of Azure IaaS security. There
are some Azure security topics, which are just briefly discussed and others that are not even
mentioned. As every security technology in this chapter will probably fill a small book on
its own, this chapter is about basic implementations.

We will not talk about any Operation Management Suite (OMS) or Enterprise Mobility
Suite (EMS) related security techniques in this chapter.
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Azure Key Vault should be used whenever possible for key management. It can be
leveraged for storage encryption, Azure Active Directory applications and many more. Key
Vault is not part of this chapter, because it's a very comprehensive feature that would need
a chapter alone.

In this chapter, we will explore most built-in infrastructure and Identity security functions.
There will also be a section about Logging.

Azure Identity Security

Security boundaries are often thought of as firewalls, IPS/IDS systems, or routers. Also,
logical setups such as DMZs or other network constructs are often referred to as
boundaries.

But in the modern world, where many companies support dynamic work models that allow
you to bring your own device (BYOD) or are heavily using online services for their work,
the real boundary is the identity.

Identities are often the target of hackers as they resell them or use them to steal information.
To make the attacks as hard as possible, it's important to have a well-conceived and
centralized identity management. The Azure Active Directory provides that and a lot more
to support your security strategy and simplify complex matters such as monitoring of
privileged accounts or authentication attacks.

Azure Active Directory

Azure Active Directory (AAD) is a very important service that many other services are
based on. It's not a directory service like many may think of when they hear the name
Active Directory. The AAD is a complex structure without built-in Organizational Units
(OUs) or Group Policy Objects (GPOs), but with a very high extensibility, open web
standards for authorization and authentication, and a modern, (hybrid) cloud focused
approach to identity management.

Azure Active Directory editions

Chapter 3, Deploying and Synchronizing Azure Active Directory already described the
synchronization between on-premise and Azure AD very well. As a result, we will not go
deeper into AD Connect.
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Just to recapture chapter 3, Deploying and Synchronizing Azure Active Directory, here are the
major differences between the AAD pricing tiers. This is important to remember, as there
are two (in my opinion) very important security features that are only available in premium
P2. We will focus on security related features that were not handled in chapter 3, Deploying
and Synchronizing Azure Active Directory.

The following table describes the differences between the four Azure Active Directory
editions:

Services Common | Basic | Premium |Premium
P1 P2

Directory Objects X X X X

User/Group Management (add/update/delete)/ | X X X X

User-based provisioning, Device registration

Single Sign-On (SSO) X X X X

Self-Service Password Change for cloud users | X X X X

Connect (Sync engine that extends on-premises | X X X X

directories to Azure Active Directory)

Security/Usage Reports X X X X

Group-based access management/ X X X

provisioning

Self-Service Password Reset for cloud users X X X

Company Branding (Logon Pages/Access Panel X X X

customization)

Application Proxy X X X

SLA 99.9% X X X

Self-Service Group and app Management/Self- X X

Service application additions/Dynamic Groups

Self-Service Password Reset/Change/Unlock X X

with on-premises write-back

Multi-factor authentication (Cloud and On- X X

premises (MFA Server))

MIM CAL + MIM Server X X
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Cloud App Discovery X X
Connect Health X X
Automatic password rollover for group X X
accounts

Identity Protection X
Privileged Identity Management X

Overview of Azure Active Directory editions

Privileged Identity Management

With the help of Azure AD Privileged Identity Management (PIM), the user can access
various capabilities. These include the ability to view which users are Azure AD
administrators and the possibility to enable administrative services on demand such as
Office 365 or Intune. Furthermore, the user is able to receive reports about changes in
administrator assignments or administrator access history.

The AAD PIM allows the user to monitor the access in the organization. Additionally, it is
possible to manage and control the access. Resources in Azure AD and services such as
Office 365 or Microsoft Intune can be accessed.

Lastly, the user can get alerts, if accesses to privileged roles are granted. Let's take a look at
the PIM dashboard. To use Azure PIM, it needs to be activated first:

1. Azure AD PIM should be found in the search easily:

2 Azure AD Privileged Identity Management

Results

NAME PUBLISHER

<{> Azure AD Privileged Identity Management Microsoft Security + Identity

Azure AD PIM in the marketplace
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2. After clicking on Azure AD PIM in the marketplace, PIM will probably ask you
to re-verify MFA for security reasons. To do this, the MFA token needs to be
typed in, after clicking on Verify my identity:

Privileged Identity Man... # 0 X

Security + Id

e Reverify

Privileged Identity Management and Azure Multi-
Factor Authentication (MFA) work together to
help you manage access to secure applications
and services. Before you get started with PIM, we
need to make sure that you're able to use MFA.

Verify your identity with Azure MFA now. If you
haven't registered yet, we'll help you do that.

@ Verify my identity

Re-verify identity for Azure AD PIM setup

3. After a successful verification you will get an output as illustrated here:

ivileged Identity Man... # 0O X

Security + Id

e Reverify

Verification completed successfully.
@ Click "Create” to start the Privileged

Identity Management process

Successful re-verification

Now the initial setup will start. The setup guides the user through the
task of choosing all accounts in the tenant that have privileged rights. It
is also possible to select them if they are eligible for requesting
privileged role rights.
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4. If the wizard is completed without choosing any roles or user as eligible, it will
by default assign the security administrator and privileged role administrator
roles to the first user that does the PIM setup. Only with these roles it is possible
to manage other privileged accounts and make them eligible or grant them rights:

Protect your organization
Stan nis

Discover privileged roles

Convert users to eligible

Review the changes to
your users in privileged

roles

Setup wizard for Azure AD PIM

5. In the following screenshot the tasks related to Privileged Identity Management
are illustrated:

| Identity Mana... # B8 X
finis

Activate my roles

Manage privileged roles

Review privileged access

Azure AD PIM main tasks
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6. As my subscription looks very boring after enabling Azure AD PIM I chose to
show a demo picture from Microsoft that shows how Azure AD PIM could look
in a real-world subscription:

Privileged Identity Management

# O

Settings Refresh

Activity Add tiles ®

Alerts Users in admin roles
17 4 Users
2

Roles are being activated too frequently

Administrators aren't using their privileged roles ﬁ
Audit history CQuick start

Role summary Add tiles (&)
Roles
ROLE MAME MFA ENABLED USERS ACTIVE ELIGIBLE
Security Reader Yes 1 1 (100%) 0 (0%5)
-
Global Administrater Yes 9 5 (56%) 4 (44%)
I
Privileged Role Administra... Yes 1 3 (27%) 8(73%)
Security Administrator Yes 9 3(33%) T(78%)
I
Password Administrator Yes 2 0 (0%) 2 (100%)
I
User Administrator Yes 2 1 (50%5) 2 (100%)
I
Access reviews Add tiles ®

Current access reviews
CLICK HERE TO VIEW ALL REVIEWS

Azure AD PIM dashboard (https://docs.microsoft.com/en-us/azure/active-directory/media/active-directory-privileged-identity-management-configure/pim_dash.png)
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7. It's now possible to manage all chosen eligible privileged accounts and roles
through Azure AD PIM. Besides removing and adding eligible users to Azure
AD PIM, there is also a management of privileged roles, where the role activation
setting is available. This setting is used to make privileged roles more
transparent, trackable, and to implement the just-in-time (JIT) administration
model. This is the activation setting blade for the Security Administrator:

Security Administrator

H Save X Discard

Activations

Maximum Activation duration (hours) @

Notifications

Send email notifying admins of activation @

Enable [Bisable

Incident/Request Ticket

Require Incident/Request ticket number during activation @

Enable | Disable

Multi-Factor Authentication

Require Azure Multi-Factor Authentication for activation @

Role activation settings for the role Security Administrator

It's also possible to use the rich monitoring and auditing capabilities of Azure AD PIM and
never to lose track of the use of privileged accounts and to track misuse easily.

Azure AD PIM is a very useful security feature and it is even more useful in combination
with Azure AD Identity Protection.
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Identity protection

Azure AD identity is a service that provides a central dashboard that informs
administrators about potential threats to the organizations identities. It is based on
behavioral analysis and it provides an overview of risks levels and vulnerabilities.

The Azure AD anomaly detection capabilities are used by Azure AD Identity Protection to
report suspicious activities. These enables one to identify anomalies of the organization's
identity in real time, making it more powerful than the regular reporting capabilities. This
system will calculate a user's risk level for each account, giving you the ability to configure
risk-based policies in order to automatically protect the identities of your organization.
Employing these risk-based policies among other conditional access controls provided by
AAD and EMS enables an organization to provide remediation actions or block access to
certain accounts.

The key capabilities of Azure Identity Protection can be grouped into two phases.

Detection of vulnerabilities and potential risky accounts

This phase is basically about automatically classifying suspicious sign-in or user activity. It
uses user defined sign-in risk and user risk policies. These policies are described later.

Another feature of this part is the automatic security recommendations (vulnerabilities)
based on Azure provided rules.

Investigation of potential suspicious events

This part is all about investigating the alerts and events that are triggered by the risk
policies. So basically, a security related person needs to review all users that got flagged
based on policies and take a look at the particular risk events that triggered this alert and so
contributed to the higher risk level. It's also important to define a workflow that is used to
take the corresponding actions.

It also needs someone who regularly investigates the vulnerability warnings and
recommendations and estimates the real risk level for the organization.

It's important to take a closer look at the risk policies that can be configured in Azure AD
Identity Protection.
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We will skip the Multi-factor authentication registration configurations here. For more
details on MFA, read the next paragraph. Just because it can't be said often enough, I highly
recommend enforcing MFA for all accounts!

The two policies we can configure are user risk policy and sign-in risk policy. The options

look quite similar, but the real differentiation happens in the background:

Policy name

Assignments
Users @

All users

% Conditions ®

Select conditions

Controls

[ Access @

Select a control

Review
I Estimated impact @

Number of sign-ins impacted

Enforce Policy
On Off

Sign-in risk policy
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In the following diagram, user risk policy view is illustrated:

Policy name

Assignments
Users @

All users

% Conditions ®

Select conditions

Controls

] Access @

Select a control

Review
I Estimated impact ®

Number of users impacted

Enforce Policy
On Off

User risk policy

The main differentiation between Sign-in and User risk policies is where the risk events are
captured. The Sign-in policy defines what happens when a certain account appears to have
a high number of suspicious sign-in events. This includes sign-in from an anonymous IP
address, logins from different countries in a time frame where it would not be possible to
travel to the other location, and a lot more.

On the other hand, User risk policies trigger a certain amount of events that happen after
the user was already logged in. Leaked credential or abnormal behavior are example risk
events.
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Microsoft provides a guide to simulating some risks to verify that the
corresponding policies trigger and events got recorded. This guide is
provided at this address

https://docs.microsoft.com/en-us/azure/active-directory/active-d

irectory-identityprotection-playbook.

The interesting thing after choosing users is the Conditions setting. This setting defines the
threshold of risk events that is required to trigger the policy. The different option for the
threshold are Low and above, Medium and above, and High. When High is chosen, it
needs much more risk events to trigger the policy, but it also has the lowest impact on
users. When Low and above is chosen, the policy will trigger much more often, but the
likelihood of false positives is much higher, too.

Finding the right balance between security and usability is one more time the real challenge.

The last option provides a preview of how many users will be affected by the new policy.
This helps to review and identify possible misconfigurations of earlier steps.

Multi-factor authentication

Authentications that require more than a single type of verification method are defined as
two-step verifications. This second layer of sign-in routine can critically improve the
security of user transactions and sign-ins. This method can be described as employing two
or more of the typical authentication factors, defined as either one, something you know
(password), two, something you have (a trusted device such as a phone or a security token)
or three, something you are (biometrics).

Microsoft uses Azure MFA for this objective. The user's sign-in routine is kept simple, but
Azure MFA improves safe access to data and applications. Several verification methods
such as phone call, text message, or mobile app verification can help you to strengthen the
authentication process.

There are two pricing models for Azure MFA. One is based on users, the
other is based on usage. Take your time and consider both models. Just go
to the pricing calculator and calculate both to compare them.
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Now we will see how easy it is to activate MFA in Azure:

1. First sign in to the old Azure portal (https://manage.windowsazure.com). After
choosing the right Azure Active Directory, click on USERS:

standardverzeichnis

A Al A A A LA A i {]
&2 DASHBOARD GROUPS APPLICATIONS DOMAINS DIRECTORY INTEGRATION COMNFIGURE REPORTS LICEMSES

PRODUCTIVITY
= Integrated Applications
SECURITY

= Cloud Multi-Factor Authentication

3 application(s) used

Enabled for O user(s)

sync for user settings and app data. Enable Enterprise State Roaming.

Configure/Add/Remove

Configure

Azure Active Directory in the old Azure portal
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SECURITY
> Users At Risk 0 View Users At Risk Hey #AzureAD App Devs! We're going to
roll our certs on 5/23
> Risk Events o View Risk Events
How we protect #AzureAD and Microsoft
MANAGEABILITY Account from lists of leaked usernames
and passwords
= Self-Service Password Resets out of Registrations O out of 0 View S5PR Activity
> Self-Service Group Management o View SSGM Activity New enhancements to #AzureAD Domain
Services
| 1 . ] I
CONFIGURE SERVICE STATUS DETAILS Azure AD Mailbag: MFA Q8.A Round 4!

We added 22 more 5aas Apps to the
FhzureAD in April!

More preview enhancements for Azure AD
B2C

Major Coolness: Microsoft Security
Intelligence Report #20 highlights

= Security and Usage Reports Opted In View Reports #AzureAD |dentity Protection!
MANAGEABILITY
Check out the new #AzureAD / Enterprise
> Connect Health Disabled Configure Mobility Suite documentation site!
= Tenant Branding Mot Configured Configure Connect Health for Sync is now GA!
X X . Monitering and insights for Azure AD
= Self Service Password Reset Disabled Configure

Connect!

LEARN HOW TO ENABLE ® DON'T SHOW AGAIN ® CLOSE ®
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2. At the USERS page click on MANAGE MULTI-FACTOR AUTH at the very
bottom:

= 2] A

ADD USER MANAGE MULTI- | RESET PASSWAY
FACTOR AUTH

Multi-factor authentication settings

3. Now a redirection to the MFA portal should take place. In this portal, the MFA

management takes place. I will use my demo user Frederik to show the process
of activating MFA:

Microsoft Azure

I
multi-factor authentication

users service settings

Mote: only users licensed to use Microsoft Online Services are eligible for Multi- Factor Authentication. Learn more about how te license ether users.
Before you begin, take a look at the multi-factor auth deployment guide.

View:  Sign-in allowed users ~
L Multi-Factor Auth status: Any ~ bulk update
MULTI-FACTOR AUTH
DISPLAY NAME = USER NAME
o STATUS

Select a user

2017 Microsoft  Legal | Privagy

MFA portal
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4. Just choose the user that needs to be enabled for MFA and press Enable:

MULTI-FACTOR AUTH
STATUS

] Fregerie I Disabled

DISPLAY NAME =~ USER NAME

Frederik
]

quick steps

Manage user settings

Choosing users for MFA and enabling them is enabled for MFA.

5. After confirming the change, it takes a few seconds and the user is enabled for
MFA.

O,

About enabling multi-factor auth

Please read the deployment guide if you haven't already.

If your users do not regularly sign in through the browser, you can send them te this link to register for multi-factor
auth: https://aka.ms/MFASetup

enable multi-factor auth m

Do you really want to enable MFA?
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6. Search for the Multi-Factor Authentication in the search box and then click
on it:

@)

Updates successful

Multi-factor auth is now enabled for the selected accounts.

close

Confirmation for enabling MFA

7. To change the billing model for MFA, a new MFA provider needs to be created to
replace the existing one. For this, the Multi-Factor Authentication resource

should be created from the marketplace:

Multi-Factor Authentication

Results

PUBLISHER

& Multi-Factor Authentication Microsoft Security + |dentity

@ Azure Active Directory Microsoft Security + Identity

(- Soha Cloud - VPN Plan Soha Systems Compute

Compute

(- Soha Cloud - Premium Plan Soha Systems

MFA provider in the marketplace
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8. Click on Create button to proceed:

Create [

Redirection at creation

9. The little arrow in the box indicates a redirection to the old portal. In the old
portal, the MFA provider page directly opens up. There is an exclamation mark
next to the usage model. This and the text at the bottom warns that it's not
possible to change the usage model afterwards:

1l DIRECTORY ’ QUICK CREATE

[%L SERVICE BUS ACCESS CONTROL
usace MopeL 4
MULTI-FACTOR AUTH PROVIDER
Per Enabled User

m VISUAL STUDIO TEAM SERVICES CRIFTION

ﬁ @ BIZTALK SERVICE Visual Studio Enterprise

DIRECTORY

anged after the Multi-
has been created.

New MFA provider

There are many more features related to Azure Active Directory and Identity Security that
we are not able to discuss in this book. I encourage you to take a look at Azure AD Connect
Health, Azure AD Cloud App Discovery, and Azure Information Protection (as part of
EMS). It's important to know what services are offered and what advantages they could
offer your company.
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This is an example dialogue that will be shown after typing the password, when MFA is
enabled and the Authenticator-App was chosen as main method:

Konto schutzen

Aufgrund der aktivierten Uberprifung in zwei
Schritten muss die Anforderung 88ACD in lhrer
Microsoft Authenticator-App genehmigt werden.

& Es wird auf die Genehmigung der Anforderung
88ACD gewartet.

D Ich melde mich hadufig auf diesem Gerit an. Bitte
keine Anforderungsgenehmigungen mehr

anfordern.
Probleme?
Abbrechen
Nutzungsbedingungen Datenschutz und Cookies
Impressum

MFA with authenticator-app

Conditional access

Another important security feature that is based on Azure Active Directory is conditional
access. Although it's much more important when working with Office 365 it is also used to
authenticate against Azure AD applications.

A conditional access rule grants or denies access to a certain resource based on location,
group membership, device state, and the application the user tries to access.
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After creating access rules that apply to all users who use the corresponding application, it's
also possible to apply a rule to a security group or the other way around, and exclude a
group from applying. There are scenarios with MFA, where this could make sense.

Currently Conditional access is completely managed in the old Azure
portal (https://manage.windowsazure.com). There is a conditional access
feature in the new Azure portal, but it is still in preview and not
supported for production.

The administrator is also able to combine conditional access policies with Azure AD Multi-
factor authentication (MFA).

This will combine the MFA policies with those of other services such as Identity Protection
or the basic MFA policy. This means that even if a user is per group excepted from
authenticating with MFA to an application, all the other rules still apply. So if there is a
MFA policy configured in Identity Protection that enforces MFA, the user still needs to log
in using MFA.

In the old portal the conditional access feature is configured on application basis, in the new
portal the conditional access rules are configured and managed in the Azure Active
Directory resource:

multi-factor authentication and location based access rules

ENABLE ACCESS RULES QFF “
APPLY TO PANRTSSEN GROUPS

O Except

® Require multi-factor authentication
RULES

o Require multi-factor authentication when not at work
O Block access when not at work

Click here to define/edit your work network location

device based access rules

ENABLE ACCESS RULES ﬂ ON

Per application management old Azure Portal
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Following screenshot shows view of new Azure AD:

O X Conditions

PREL
0 Info
Sign-in risk @
Not configured

Device platforms @

Assignments Not configured

Users and groups @ N Locations @

0 users and groups selected Not configured

B cioud apps @ S Client apps @

0 cloud apps selected Not configured

¥ Conditions ®

0 conditions selected

Controls

I!I Grant @

0 controls selected

Enable policy

Cn Off

Central management in Azure Active Directory in the new portal

Resource security

The subscription is the lowest level of identity verification (for Global Administrator/Co-
Administrator) and the connected Azure AD takes control of all the identities and the
assigned roles and rights.
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These are the basics for the Role-Based Access Control (RBAC) on Azure Resources. With
the release of the new portal, the concept of an Azure Resource was introduced. Every
service you create in Azure is part of a resource group or is itself a resource.

This is the place where access control takes place in Azure.

Role-based Access Control

Azure RBAC enables you to use detailed access management for Azure. Employing RBAC
makes it possible to make specific choices about how user access is granted in order to
perform their tasks (for example, SQL Administration). Two ways of control are possible
when using the fine-grained RBAC:

RBAC role assignments are bound to a specific subscription or resource (group). Giving
access to a specific Resource, does not imply access to any other resource in the same
subscription.

The role can narrow the access even further within the scope of an assignment. These roles
can be on a general level, such as owner, but also specific such as virtual machine reader.

We will take a look at RBAC roles as well as role assignment:

1. First navigate to the Billing blade:

Billing button in Azure portal
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2. After clicking on theBilling option, you will have a new windows named Billing;:

Billing

@ Overview

K Diagnose and solve problems

BILLING ACCOUNT
Invoices

s Contactinfo

i Billing address

@ Payment methods

SUPPORT + TROUBLESHOOTING

a4 New support request

== Mew subscription (' Manage

The billing information shown here pertains to subscriptions you've created. To view the spend for any other subscription or resource you're associ
with, go to the blade for that subscription or resource.
Billing

Billing history Payment methods

2=

iption costs

Active subscriptions you've created

2 Subscriptions O
SUBSCRIFTION 1D NAME LAST BILLED (EUR)
Visual Studio ... MS 0.00

Visual Studio ... E 0.00

Billing dashboard
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3. Now select the subscription that needs to be managed:

Visual Studio Enterprise
Cri|

Access control (JAM)

}\ Diagnose and solve problems

BILLING
Invoices
Cost analysis
External services
Payment methods
Partner information

Email my invoice

Subscription management
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4. In the Subscription management choose Access control (IAM). You will be
presented with an overview of users and groups connected to that subscription
and their assigned roles. To see which roles are existent in your subscription,
click on Roles:

GROUPS
Owner @
Contributor @
Reader @
APl Management Service Contributor @
APl Management Service Operator Role @

APl Management Service Reader Role &

Application Insights Component Contributor @

Automation Operator @
Backup Contributor @
Backup Operator @

Backup Reader @

BizTalk Contributor @

CDN Endpoint Contributor &

CDN Endpoint Reader @

List of existing roles
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If you have not yet configured custom roles, a list of all built-in roles and their assigned
users and groups will be displayed. To assign users or groups to that role click at the role
and use the Add button at the top to add new users or groups to the role. This assigns the
role and the associated rights to the user or to all users of the group. In the following
screenshot, the default role of Owner gets assigned to all subscription admins:

Owner

Visual Studio Enterprise

+ Add EE Permissions

ACCESS

Subscription admins @ Inherited

Assigned users and groups of the Owner role

Custom roles must be created programmatically through one of the existing interfaces.
Azure PowerShell is a good way for beginners to achieve that task. First someone has to
define the exact rights that the custom role should provide. These are very granular rights
for single resources and they look as follows:

"Microsoft.Network/*/read"
"Microsoft.Compute/*/read"
"Microsoft.Compute/virtualMachines/restart/action"

Now these are used to create a JSON-based role definition file that will be uploaded to
Azure for role creation.To do that, use the following cmdlet:

New-AzureRmRoleDefinition -InputFile "C:temproleDefinition.json"

To find out how exactly custom role creation works, go to
https://docs.microsoft.com/en-us/azure/active-directory/role-bas

ed-access—-control-custom-roles.
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Resource tags and policies

a security topic, I should at least explain what tags are and how they are used to improve
security.

Although tagging is more a governance than a security topic, I should at least explain what
tags are and how they are used to improve security. Tags are used to organize resources in
Azure. They can be added to a Resource group as well as to single resources. They provide
up to 15 key value fields to add some information to the object. This could be a billing
related field such as department or project or just general information. These tags could also
be used as a method for filtering events and applying policies to certain resources.

Examples for tags could be startup-time, shutdown-time, customer, cost-center,
accountable. In general tags are mainly used to help organizing/automating and to
improve the governance.

Azure resource manager policies are a way to control resource deployment to, for example,
meeting compliance rules. This could be for example a rule, that requires resources to be
deployed in a specific region. A resource policy is basically a JSON-based if, then
statement that is checked at resource deployment. Resource policies can be used to:

e Append
e Deny
e Audit

when a specific condition is met. The audit feature is extremely interesting for security
investigations. When suspicious activities happen in a Resource group or a resource, audit
policies could help with logged events for several actions. It could also help to track actions
of suspicious users.

For more information on Resource manager policies, use this link
https://docs.microsoft.com/en-us/azure/azure-resource-manager/re

source-manager-policy.

[438]


https://docs.microsoft.com/en-us/azure/azure-resource-manager/resource-manager-policy
https://docs.microsoft.com/en-us/azure/azure-resource-manager/resource-manager-policy

Implementing Azure Security

Azure network security

Azure network security is based on classic network security. Just because the hardware
underneath is managed and the whole networking is virtualized doesn't mean that all
classic network security principles are invalid.

Network security groups

A very basic feature when it comes to network security in Azure is the network security
groups. It would be too much to call them firewalls, but they fulfill basic firewall activity.
They are best compared to access lists on a Layer 3 network switch. They consist of inbound
and outbound network security rules. These rules control the network traffic flow and can
be given several parameters at creation.

Priority

The Priority of a rule defines the order in which the rules are applied to traffic. The rules are
processed in order, what means that a lower number means a higher priority.

Source

There are a few different setting for source traffic. The source traffic needs to be categorized
first. An important setting is the Tag categorization. This makes it possible to choose from
the Source from Internet, AzureLoadBalancer, and VirtualNetwork. Where Internet
means the public IP address space, VirtualNetwork the private and virtual address space,
and AzureLoadBalancer the traffic that originates from deployed load balancers to
determine the service health.

The last setting is the Protocol. There are many service templates for common services such
as RDP, SMTP, or FTP. This makes it easy to quickly create some rules in the portal.

Destination

Destination has the same settings as Source besides theProtocol setting, as this is already
defined by the Source setting.
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Note that all port and protocol settings get disabled when choosing a service template,
because the standard ports are used. When you create a rule for a network service that
doesn't use the standard ports, use a custom setting. This is how a new network rule looks:

ind security rule

.-f‘ Basic

Mame

denyRdpln

Priority @

1100

Source @

Amy | CIDR block | Tag

Protocol

Ay TCP upp

Source port range @

*

Destination @

Amy | CIDR block | Tag

Destination port range @

New inbound security rule

Network security groups can be associated with multiple network interface cards and
multiple subnets. That means that all security rules defined in that security group apply to
the complete network traffic in all associated subnets.
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By default, all subnets are routed. To implement basic security based on NSGs, it's best
practice to implement traffic flow control between subnets first. After connecting to an on-
premise network via VPN or ExpressRoute (see Chapter 4, Implementing Azure Networks),
it's also very important to ensure that all unnecessary traffic from the Internet is blocked
and that all Internet facing services/virtual machines are isolated by, for example, a DMZ.

Network virtual appliances

Although there are already extensive built-in network protection capabilities against threats
from the outside, like DDoS and other common attack patterns, these are mainly protecting
Azure as a platform. That means, that when one customer is affected by a DDoS attack, no
other customer will be influenced by that. But that also means, that you still have to protect
yourself against DDoS attacks against your own isntances.

When it comes to advanced network filtering or routing scenarios Azure has network virtual
appliances in place. These are virtual appliances that are deployable from the marketplace.
They are third-party solutions for different scenarios from vendors such as Barracuda,
Cisco, or F5. If none of the marketplace appliances meet the requirements, it's possible to
create an NVA based on a VM. With that method, a free firewall solution such as pfSense
could be used for several scenarios including test environments.

To use appliances in Azure, network traffic needs to be routed through them. This is done
with user defined routes (UDRs). User defined routes can be deployed to control traffic
flow in virtual networks.

Common scenarios for network virtual appliances are:

¢ Separation of corporate and Azure network (for example, additional scanning of
traffic that's gone through a VPN)

e VPN to Azure-NVAs can also be used to set up a VPN tunnel instead of using the
Azure VPN Gateway

e WAN optimizer architectures

e Specific scanning such as web application filtering, additional DDoS protection,
IPS/IDS scenarios, or other detailed traffic analysis

User defined routes are also used to configure forced tunneling. Forced tunneling is used to
control outbound Internet traffic and it helps to meet compliance rules.
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With the help of UDRs, outbound traffic is routed back to the company network and is then
redirected to the Internet. A central internet breakout helps in cases where it's important to
apply policies for antivirus scanning, data leakage protection, or other security measures.

To learn more about user defined routes, use the following link
https://docs.microsoft.com/en-us/azure/virtual-network/virtual-n

etworks—-udr-overview.

For available third-party appliances, check out this marketplace link
https://azuremarketplace.microsoft.com/de—-de/marketplace/apps/ca

tegory/networking?page=1l&subcategories=appliances.

Azure Storage security

Azure Storage is the base for nearly all IaaS services. It's a high scalable, available, and fully
virtualized cloud storage solution that can be used to provide storage space in many ways.

When talking about storage security it's very important to remember that all earlier
discussed security measures such as RBAC or strict identity management should already be
deployed.

After that is ensured, it's useful to leverage the special security abilities of Azure Storage.
These include:

e Shared access signatures
e Data encryption in transit
e Storage account encryption at rest

Virtual Hard Disk encryption

Advanced analytics

Key management

Azure uses 512 bit strings as storage account keys. Paired with the storage account name it
enables the user to access the objects in the storage account, for example, blobs, entities
within a table, queue messages, and files on an Azure Files share. The access to the data
plane of an Storage account is based on the controlling of the access to the Storage account
keys.
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Two keys, here defined as Key 1 and Key 2 in the PowerShell cmdlets and the Azure
portal, are assigned to each storage account. By employing the Azure portal, PowerShell,
Azure CLI, .NET Storage Client Library, or the REST API these can be manually
regenerated if desired.

Regenerating your Storage account keys can have several reasons. One option would be to
regenerate them in regular time intervals to improve the security of your organization,
especially if someone was able to hack into your account or obtain the keys from hardcoded
piece of software. This would give the (evil) person full access to your Storage account. If
several different SAS have been compromised, you should replace all of them, especially if
they are based on the same Storage account key.

Make sure that you have a list of all your applications and Azure services, which are
possibly dependent on the Storage account before you regenerate your keys. For example, if
you use an Storage account in combination with Azure Media Services, make sure to re-
sync the access keys in your Media Services after regenerating the key. This also applies to
other services as well, such as the storage explorer. It is important to notice that the VHD
files of your VMs stored in your storage account are not affected by this action. After
regenerating your keys in the Azure portal, it will take up to 10 minutes to be synchronized
across all storage services.

The following part contains the general process of how to change your keys. It is assumed
that currently Key 1 is in use and the goal is to change to Key 2. Just reverse the key names
for the process if you are currently employing Key 2.

First, you should regenerate Key 2 in the Azure portal to make sure it is secure.

You can change each application to use the new key and publish it as part of the migration
process. After you have completed this, keep in mind to regenerate the old key, so it doesn't
work anymore.

Storing the key in Azure Key Vault and making the application retrieve from the service is
another possible option. An adavantage of this method is that the applications will not need
to be redeployed, because they can get the key from the updated Azure Key Vault
automatically. It is also possible to cache the key in your memory and only read it from the
Azure Key Vault if it fails when using it.

Another level of security is added by deploying Azure Key Vault, because it avoids the key
from being hardcoded in the configuration file, making it vulnerable to several attack
vectors.
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Using Azure Key Vault also gives you the ability to control access to your keys with the use
of Azure Active Directory. applications that require access to keys from Azure Key Vault
can be granted the information, while making sure that other applications don't have this
privilege without the specific permission of you.

Shared access signatures

It is important to remember that sharing your storage account key grants complete access to
that person. Someone could potentially replace your files with virus-infected versions or
steal the data. So, granting someone unlimited access to your storage account is a very risky
practice. A shared access signature consists of query parameters as a part of the URL,
aiming to provide information about the access parameters and the period for which access
is granted.

Shared access signatures can only be created programmatically or within the Azure storage
explorer.

The storage service uses input query parameters from the received request and creates a
signature based on the method of the calling program. The service checks if the two
signatures are identical. In case of a positive result the storage then validates other
parameters, such as storage service version, correct time and date in the specified window,
if the access requested corresponds to the request made, and so on.

There are two types of shared access signatures.

Service-level SAS

A service-level SAS enables the user to access specific resources in an Storage account. In
this kind of SAS this could, for example, be retrieving a list of blobs in a container, the
download of a blob, the update of an entity in a table, or uploading a file to a file share.
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Account-level SAS

An account-level SAS is capable of all service-level SAS plus several additions. Multiple
options can be chosen, which are not available in service-level SAS, giving you the ability to
create file shares, tables, queues, and containers. It is possible to specify access to several
services at once, for example, enabling you to give someone access to blobs and files in your
storage account at the same time.

Remember that all SAS that are signed with a specific storage access key are invalidated, as
soon as the access key in re-generated.

Storage Encryption

As customer and compliance needs including encryption at every stage, there are several
ways to achieve encryption at rest in azure.

Storage account encryption

In order to protect and safeguard your data to meet organizational security and compliance
commitments, Azure Storage Service Encryption (SSE) is used. Prior to persisting to
storage and retrieval, Azure Storage encrypts and respectively decrypts your data.
Currently SSE only takes care of blobs and files (Preview) that are stored on an Storage
account.

Currently there is a preview feature called SSE for Azure File Storage. This
feature uses the same techniques as SSE for blobs to protect the Azure
storage file service.
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1. The following screenshots provide guidance on how to enable Storage account
encryption on any supported storage account:

implementingazuredemo - Encryption

< it for you as you
B Overview

Bl Activity log s is available anly for the Azure Blob service. Note that after enabling Storage Service Encryption, only new data will be encrypted, and any
orage account will remain unencrypted.
Access control (IAM)
Tags
Storage service encryption

X Diagnose and solve problems S [——
SETTINGS
f Access keys
= Configuration
Shared access signature
Il Properties
8 Llocks

B Automation script

BLOB SERVICE

W Containers
&

CORS

= Custom domain
Encryption

@ Metrics

lii Usage

Blob encryption

2. Now click Enabled and Save:
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H Save | ¥ Discard

Storage service encryption prod
access it

Currently, this feature is availak
blobs in this storage account w

Storage service encryption

Disabled | Enabled

Enabling storage encryption

That's it. Storage encryption is enabled now.

It's important to remember that the process of SSE is completely
transparent. That means that all keys, as well as encryption and
decryption, is managed by Microsoft. Because of that, there is no
possibility to receive, back up, or use your own keys for the AES-256
encryption taking place.

Azure disk encryption

It is fully supported to enable and use Azure SSE for Virtual Hard Disks (VHD) that are
used by virtual machines. But as SSE is only used on data that is added after the encryption
was turned on, the basic VHD would stay unencrypted.

SSE has full support for marketplace resources, so what basically happens is that new
writes from the virtual machine to the storage account will be encrypted, while the vhd
used for enrolment stays untouched.

To meet compliance and security requirements, Microsoft introduced a service that
explicitly takes care of virtual machines in Azure.
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This service is called Azure disk encryption and it uses internal system technologies to
encrypt the virtual disks of virtual machines. This software is BitLocker in Windows and
DM-Crypt in Linux VMs.

Virtual machine disk encryption can currently only be enabled using PowerShell with the
following steps:

1. At first, we need a service principal in the Azure AD. Afterwards an Azure Key
Vault is needed to store the key encryption key.

2. After these are set up, the principal needs to be connected to the Key Vault for
managing keys.

3. After that is done and the Azure AD application is set up for certificate-based
authentication, this PowerShell cmdlet is used to enable disk encryption for a
certain VM:

Set-AzureRmVMDiskEncryptionExtension —-ResourceGroupName S$resourceGroup
-VMName $vm -AadClientID $adApplication —-AadClientCertThumbprint $certThumb
-DiskEncryptionKeyVaultUrl $encryptionUrl -DiskEncryptionKeyVaultId $kvId

Because many technologies involved in this process are changing very fast, I did not
mention the whole process here.

To find the current implementation and learn how to implement disk

encryption, please use this link
https://docs.microsoft.com/en-us/azure/security/azure-security-d

isk-encryption.

Logging and monitoring

Logging and monitoring are the most important techniques in today's threat landscape.
Logs and monitoring data is the basis for later analysis and behavioral analysis of network
traffic, user actions, failed processes, and more. The more data you have, the more likely
you are to find an anomaly or a pattern that can be used for automated threat analysis.
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But as data is nothing without former analysis, the visualization and analytic tools are as
important as the behavioral threat detection tools.

Azure Logs

Azure collects lots of logs for you by default. There is a central dashboard for viewing logs
and events called Monitor. The Monitor is still in preview, but in my opinion it is the best
organized place to manage logs and diagnostics.

There are three main categories of logs that are collected. These are under the EXPLORE
point in the Azure Monitor.

o Activity log: The activity log keeps track of all actions that are happening on
Azure. It logs all activities no matter if they were initiated by users or other
resources including resource creation, change of resources and resource deletion.
Activity logs can be analyzed using different Azure Services. These include
PowerBI, Event Hub or just save them to a storage account to handle them
otherwise.

e Metrics: Metrics are basic telemetry logs for resources like Network traffic, CPU
percentage, context switches etc.. It depends on the monitoring settings that are
configured for the resources if all metrics are available. The metrics that can be
collected from the fabric have the [Host] prefix.

Metrics can also be used as trigger for alerts. These alerts can be used to trigger events like a
custom script, an alert mail or a WebHook when a certain threshold is reached.

¢ Diagnostic log: Diagnostic Logs contain very specific logs for individual
resources. For example, when diagnostic logging on a network security group is
activated, the diagnostic logs contain events connected to NSGs and their rules as
well as several counters.
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Diagnostic Logs can also be used as a source for analysis by Operation Management Suite
Log Analytics.

or - Activity log

EXPLORE

=] Activity log

lil Metrics

B Diagnostics legs

® |og search

MANAGE

W Aers

HEALTH

% Resource health

ADVANCED
T Application Insights

o  Management solutions

Azure monitor management blade

In the following screenshot log filter options are shown:

Columns ‘r Export c,@ Log search

&m Gain insights into Azure activities using log search and visualization for FREE @

Select query ... ~ H Insigh|is (Last 24 hours):

Subscription @ Resource group @ Resource @ Resource type @ Operation &

Visual Studio Enterprise All resource groups All resource types w All operations

Timespan & Event category @ Event severity @ Event initiated by @ Search @

Last week All categories v 4 selected

popty [ et

Log filtering options
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There is a special kind of logs for storage accounts. These logs are saved directly in the
storage account itself. They can be accessed by PowerShell, REST API or by using the Azure
Storage Explorer that was introduced in chapter 5, Implementing and Securing Azure Storage
Accounts.

To view the metrics recorded for the Storage account implementingazuredemo you need
to login, provide an SAS or Access Key first. Now you should be able to see the content of

the storage account. Expand the tables node and there will be the metric tables for several

counters.

These are

Capacity metrics
Transaction Metrics Blob

Transaction Metrics Queue
And Transaction Metrics Table.

4 B implementingazuredema
» & Blob Containers
b Al File Shares
b [ Queues
Bl $MetncsCapacityBlob
Bl $MetricsHourPrimaryTransactionsBl
EH $MetricsHourPrimaryTransactionsQ

ER $MetricsHourPrimaryTransactionsTa

Storage account metrics

Azure Security Center

Azure Security Center is an offering, that helps users to protect their environments and
helps detecting suspicious events and vulnerabilities.

It's able to monitor Azure Virtual Machines, Azure SQL Databases, Azure virtual Networks,
and many more PaaS and Iaa$S services.

Based on the collected metrics it's possible to detect threats and increase the transparency of
critical actions based on rulesets and threat analytics.
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With the help of security center, the Security Operator always has an overview of the
current security threats and the state of security measures as well as vulnerabilities across
all azure resources.

All collected data is stored in your own storage account, that is create per
region on policy creation.

When opening the Security Center by clicking on the icon at the left, it opens the dashboard.
At first time launch, the security center will tell you, that it is working with limited function.
This is because just the basic version of the Security Center is free. For evaluating I
recommend to use the free test ride, because many of the, in my opinion very valuable,
functions are only available in the paid version.

Security Center - Overview

|'_,/ PowerBl W Filter & Log Integration

o Getting things ready for your subscriptions. This may take a few minutes...

GENERAL

Prevention
@ Overview

Resource security health Recommendations
Il security policy
Quickstart Virtual machines

e Welcome Networking

SQL & Data
PREVENTION

{= Recommendations
W] Partner solutions

7

MEDIUM
W Security alerts HIGH SEVERTTY ] HEALTHY |3

14 resources | 1 resource

DETECTION

Just in time VM access Application whitelisting

Control and menitor
the applicatians on
yourservers: Coming

500M...

Partner solutions
Policy Quickstart
No solutions

Azure Security Center dashboard
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After launching the dashboard, you will realize, that it works on subscription base. What
that means is that the Security Center provides recommendations based on policies that are
applied to single subscriptions. To change a policy just click on Security policy then click
on the subscription that you want to change.

In the subscription blade, it's also possible to choose a pricing plan, activate the free trial,
configure notification option and, what we are here for, configure the Prevention policy:

Security policy Prevention policy

Show recommendations for

System updates @

e

Data collection
Collect data from virtual machines @ 05 vulnerabilities ®
Cn Off
Endpoint protection ®
Choose a storage account per regi... .
(create automatically) Disk encryption

Networlk security groups
Web application firewall

Policy components e
- MNext generation firewall

2 8 8 |8 8 % 8

Vulnerability Assessment

e

Storage Encryption

2

SQL auditing & Threat detection

SQL Encryption

Configure the Prevention policy
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After it's configures which resources should be collected data for, recommendations will
show up in Recommendation as well as potential security alerts, as long as you use the
standard pricing;:

SIANDARUVERZEICHNIS W

Recommendations 8 X

Y Filter

DESCRIPTION RESOURCE STATE SEVERITY

Enable advanced security for subscriptions 2 subscriptions Resolved @ High

Enable data collection for subscriptions 1subscriptions Resolved @ High

Add a Next Generation Firewall 2 endpoints Resolved @ High

Enable Network Security Groups on subnets 2 subnets Resolved @ High

Enable Auditing & Threat detection on SQL ... projectnamic... Open ! High

Enable Auditing & Threat detection on 5QL ... projectnamic... Resolved @ High

Apply disk encryption 3 virtual mac... Open ! High

Enable encryption for Azure Storage Account 11 storage acc... Open ! High

Restrict access through Intemet facing end... 2 virtual mac... Resolved & Medium .,
Add a vulnerability assessment solution 2 virtual mac... Resolved 4 Medium ,,,
Enable Transparent Data Encryption projectnamic... Resolved & Medium .,

Provide security contact details 2 subscriptions  Open A Medium ,,

Security Center recommendations

Summary

Let's summarize this chapter. You should have learned the basics of Azure security. This
means understanding principles and possibilities of implementation and maintaining
secure Azure environments.

It's very important to create your architecture with security in mind and Microsoft Azure
does help a lot in taking complexity away and focusing on the important parts of laaS
security.

In the next chapter, we will see some example architecture from real-world examples.
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Skill Wrap Up and Migration
Scenario

In the following chapter, we will use our previously learned skills to migrate a common IT
infrastructure to Azure and design a solution that covers most of the required
infrastructures.

In the first part of the chapter, we will look at a common on-premises infrastructure that
will resemble most of the scenarios you will see on a customer site.

In the second part of the chapter, we will migrate the on-premises services to Azure and
you will get an explanation for every architectural decision.

We'll explore the following topics:

¢ Connection of Microsoft Active Directory Domain Service to Azure Active
Directory

Option to provide Microsoft Exchange Server out of the cloud

Option to provide SharePoint

Option to provide Skype for Business
e Common workloads and how they can be integrated into Azure Scenarios
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On-premises infrastructure scenario

In our scenario, we are looking for a traditional corporate IT infrastructure with the
following components:

e Microsoft Active Directory

e Microsoft Exchange Server

¢ Microsoft SharePoint Server (general standard)

e Microsoft Skype for Business Server

¢ Document management system based on SMB shares
¢ Public website based on TYPO3 CMS

¢ Backup services

e File servers

The customer has three main offices—one in EMEA, one in the US, and one in Japan.
Additionally, he has twenty more offices around the globe and two more offices in China.
All these offices are currently supported by three data centers—one data center in EMEA,
one in the US, and one in Hong Kong. The customer has around 4,000 users, where 25% are
in the Americas, 50% are in EMEA and 25% are in APAC.

The company is also using Salesforce to maintain their customer relationships and
opportunities.

Background network infrastructure

Luckily, the customer already has a fully meshed MPLS network from one of the major
Internet service providers in place. He also has a different subnetwork with IPv4 in all of his
office locations.
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The MPLS network looks like the following;:

Datacenter America Datacenter EMEA tacenter APAC

Office Sidney

)

Office Tokyo

Office Sao Paulo Office Beijing

Office Paris  Office Berlin Office London

Currently, the customer uses the following IP ranges for his environment:

Region |Location IP Range/Subnet (CIDR)
EMEA Global 010. 000.xxx.xxx/8
EMEA DMZ 010.010.xxx.xxx/16

EMEA DC EMEA 010.011 .xxx.xxx/16
EMEA Office Berlin [010.012.xxx.xxx/16
EMEA Office Paris 010.013.xxx.xxx/16
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EMEA | Office London|010.014.xxx.xxx/16
Americas | Global 010.100.xxx.xxx/8

Americas | DMZ 010.110.xxx.xxx/16
Americas | DC EMEA 010.111.xxx.xxx/16
Americas | Office Berlin [010.112.xxx.xxx/16
Americas | Office Paris 010.113.xxx.xxx/16
Americas | Office London | 010.114.xxx.xxx/16
APAC Global 010.200.xxx.xxx/8

APAC DMZ 010.210.xxx.xxx/16
APAC DC EMEA 010.211.xxx.xxx/16
APAC Office Berlin |010.212.xxx.xxx/16
APAC Office Paris 010.213.xxx.xxx/16
APAC Office London | 010.214 .xxx .xxx/16

To implement a clean and well-structured WAN and LAN environment
for the migration into the cloud is very important and can be a show
stopper or could set any project on risk. So in the first step, analyze your
current WAN and LAN environment and plan an environment and
changes who fit your cloud migration needs.

The customer also has a point-to-site VPN in place that terminates directly in the regional
data centers. Therefore, the current client has three configurations, shown in the following
table:

Region |Location DNS Name
EMEA DC EMEA vpnEMEA . company .com

Americas | DC Americas | venAmericas.company . com

APAC DC APAC vpnAPAC.company.com
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Background information on Microsoft Active
Directory

The customer uses a single-domain single-forest architecture with one domain controller
per region, and in the offices with more than 200 users or with a bad connection he has
positioned a read-only domain controller (RODC). The customer has one organization unit
per region within the Active Directory. Currently the customer Azure AD yet. The Azure
AD environment would be build up from scratch.

The following diagram shows the distribution of the domain controllers:

I Reolication ___}

‘ Replication *
DCUs DC EMEA DC Hong Kong

Replication Replication

b
o
=
RODC Loffdon
Regional Offices Regional Offices Regional Offices
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The following diagram shows the schematic organization unit topology:
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All domain controllers are on Windows Server 2012 R2 and the domain and forest function
level is running Windows Server 2012 R2.

The customer has no Active Directory Federation Service in place yet.

Background information on Microsoft Exchange
Server

Currently, the customer uses Exchange Server 2013 with a database availability group
distributed in all three data centers. He has three mail databases with around 1,000 users for
each database. Every user has a mailbox of around 300 MB size and an archiving mailbox of
1 GB size. All services from Exchange are running behind a Load Balancer cluster.
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The following diagram shows a schematic view of the infrastructure:

DC EMEA DCHong Kong
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Background information on Microsoft SharePoint
Server

The customer uses his SharePoint for internal websites and communities. He has a two-tier
SharePoint solution with a three-node SharePoint cluster and a three-node SQL server
cluster in the backend. The SharePoint Servers are placed behind a Load Balancer.
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The following diagram shows the distribution of the servers:

DC EMEA DC Hong Kong
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There are no special frameworks, workflows, or extensions installed with the current
SharePoint installation.

Background information on Microsoft Skype for
Business Server

In our scenario, the customer is using Skype for Business only as an internal chat and

conferencing service. There is only one Skype server and one database in place at the
moment:
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DCEMEA

) B

Background information one document
management system based on SMB shares

The customer is using a document management system that is storing its files on a File
share. The system only uses one set of permissions on the File share and has full control
over it. Every other permission is set within the document management system. The users
don't have access to the File share.

The following picture shows a schematic overview of the current solution:

DMS Servers

DMS Fileshare

DMS Files
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Background information on public website based
on TYPO3 CMS

The public website of the customer is running on a single virtual machine with a TYPO3
installed on an Ubuntu Linux virtual machine with a MySQL database. The TYPO3
installation is based on standard Linux operating system components with no changes in
Linux kernel or other OS components and the website is customized via the TYPO3
interface. There are no other frameworks installed for TYPO3 within the OS except a PDF
creator, which is directly installed into the Linux system.

Background information on backup services

Currently, the customer uses a common backup software to back up all virtual machines
from the hypervisor, and different machines are backed up with a client-based solution
within the VMs and physical servers.

The following diagram shows the current backup environment:

@; Backup Client

Physical Server or
Virtual Machine

Backup Server ‘

@_L Backup Client

Hypervisor
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Background information on file servers

The customer has a classic file server infrastructure with shared folders for group work and
homeshares for users. He is also using roaming profiles within his infrastructure.

The following diagram shows an example of the current file server structure:

DFS Namespace
Profiles Home Local Global
T (T T — (T
User 1 User 1 Sales HR
(o (o (o (o
User 2 User 2 IT IT
T (T T —— (T
User 3 User 3 Marketing Management

Every major office location has its own file server that replicates the data to its designated
regional data center via distributed filesystem replication.
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Global shares are replicated via all locations and data centers:

v '

DCUS DCEMEA DC Hong Kong

N

§
°

=

o eijing FS Sidney

/ Regional Offices

2 =i
W

FS Berlin

[ Local Replication (Local Office and all Datacenter) | [ Global Replication (all Fileserver) ]

Local Fileshare Home Profiles Global Fileshare

Customer requirements

The customer in our scenario wants to migrate as many services as possible to Azure and
Office 365. Only services that have dependencies to latency and band location will stay on-
site.

The customer wants to reduce complexity, and have as few virtual machines as possible. He

also wants to move parts of his networking services to Azure, such as client point-to-site
VPN.

In our case, the customer also wants to enhance Skype for Business usage by enhancing the
environment with external meeting connection via the Internet and connection to MPLS
network. The Skype system and connection should also be redundant.

In future, the customer wants to have the option to use single sign on and multi-factor
authentication for all his enterprise applications, as well as password self-service for his
Azure and Office 365 users. The identity and access management solution must be
redundant.

The customer also wants to have a global point-to-site VPN solution that does not need any
different DNS names and is based on a IP Geotargeting. That means that depending of the
location of the client IP, the user will be connected to his regional nearest VPN gateway.
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Solution in Azure

As you have learned so far, with Microsoft Cloud services, you have a wide range of
services that are mostly integrated with each other. The challenge now is to put those parts
together to match the expectations of your environment.

The next few pages are an introduction to a possible solution, with an explanation as to why
some of the design decisions were made.

Solution for a wide area network

At the beginning of every Azure project, you need to plan your WAN environment and
where to place your Azure instances.

So, you look at the company footprint and geographical distribution of the office and the
users. If the company has only a few offices in Europe or another region, it is mostly enough
to have one Azure instance in one region.

In our case, we have many offices of different sizes around the globe, so it is only necessary
to have at least one Azure instance on each continent. In our case, we would need one in
Europe, one in the US, and one in Asia, near China.

In the next step, you need to get in contact with your Internet service provider. Together
with your ISP, you need to determine which edge site of Azure and which Azure Region
would be the best. Your ISP would mostly decide between our location and the Azure edge
site by latency.

To remember, Microsoft Azure Edge Sites and data centers aren't the
same. Microsoft Edge Sites are separated to the data centers and mostly
located on major Internet Exchanges around the global. Edge Sites are
related to data centers but not the same.

As an example, if you only have locations in Japan, your ISP would prefer
a Saitama edge. If you have locations in China too, your ISP would
properly prefer the edge site in Hong Kong.

It also depends whether the ISP is able to peer in this location. Some ISPs
are only able to peer in a global location.

Another very important factor to consider when choosing an Azure and edge location is
which services you need. Some Azure services are not enabled in particular Azure Regions,
so sometimes it might be necessary to choose a location by service and not by nearest
location.
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In our scenario, we will use the data centers and Azure edges in East Asia (Hong Kong),
West Europe (The Netherlands), and South Central US (Texas).

The following diagram shows the chosen data centers:

Source: https://azure.microsoft.com/en-us/regions/

As soon as you have chosen the Azure data center you want and can use, you need to
identify whether you want to use a VPN or MPLS/ExpressRoute solution. In our case, we
already have an MPLS in place, and we have high demand for low latency, so we will go
with Azure ExpressRoute.

Now we need to figure out if we need one or more ExpressRoute circuits for our
environment. Normally you would choose one high bandwidth ExpressRoute circuit with
the premium add-on so that you can access all Azure data centers via one circuit. That
might be a clever choice to save money, but it's a killer for our low latency needs.

Let us assume we have user in Seattle who wants to connect to a service placed in Texas,
and our ExpressRoute circuit is in Amsterdam. The TCP packet will first travel via MPLS to
the Netherlands, from there to Texas, then back to the Netherlands, and then to the user in
Seattle.
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The following diagram shows a schematic overview:

e

In our scenario, we placed at least three Azure ExpressRoute premium circuits, and then
smaller circuits in every region to cover the local traffic, and to act as failover for another
regional circuit.

In this way, our users reach their local service very quickly and connect to other services
that are not in their region via an Azure backbone or MPLS network and another
ExpressRoute circuit.

The following diagram shows the placement of the circuit:

For our scenario, we only use an Azure ExpressRoute with private and public peering
because we don't have the need for Microsoft peering at the moment. You mostly choose
Microsoft peering via ExpressRoute when it comes to low latency and telephony, with
Skype for Business, in combination with a telephone system or application communication
via Internet is not permitted.
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When you are working with Azure and you are in a project with ISPs, you
need to learn some special speech. One of those phrases and words you
mostly will here is the peering or to peer. These phrases only mean, that
your ISP and in our case Microsoft will create an interconnect between
their networks, also named network-to-network interconnect (NNI).

For most of the other use cases, it is more cost-efficient to let your ISP place an Internet
breakout near your Azure edge site, which is mostly in the same data center, and do the last
interconnect via public Internet and port 443 (HTTPs over SSL). That last interconnect is
mostly only one network hop, because most ISPs directly peer at the Internet Exchanges
were Microsoft is peering too.

Please keep in mind that you need to route all traffic to Office 365 via
those Internet breakouts. This routing must be done within your MPLS,
and partly in your LAN too.

Solution for point-to-site VPN and GeolP/DNS

In our scenario, the customer wants to connect to an Azure point-to-site VPN from all over
the globe with one configuration and one DNS entry. He also wants his users to connect to
the nearest Azure data center possible. To achieve this goal, GeoDNS and GeolP need to be
implemented.

To achieve a Geo available DNS record, there are different DNS providers, such as
Microsoft with Azure DNS, Amazon Route 53 CloudFloorDNS. Those Providers operate
DNS servers in any major public IP network which host customer DNS names and zones.
Behind those DNS Names, the customer positions the IPs of his endpoints for example the
point-to-site Azure VPN gateways we us in our scenario. Now the DNS provider analyses
the public IP of the client device and pinpoints it to the nearest gateway, based on the IP of
the point-to-site gateway.

In the first step, you need to create a point-to-site Azure VPN gateway in each of your
Azure data centers and connect them to your Azure and company network.
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The following diagram shows a schematic view on a possible solution:

User VPN Client

Global DNS Provider

DNS Recorde
[} ] ]
] = o [ e [
Paint to Site VPN Gateway Point to Site VPN Gateway Point to Site VPN Gateway
Americas EMEA APAC

Azure Infrastructure Americas

Azure Infrastructure Americas|

Azure Infrastructure Americas|

ExpressRoute ExpressRoute ExpressRoute
Americas EMEA APAC
IsP
Backbone
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After you have configured the DNS and IP service at your GeoDNS/IP provider of your
choice, you need to deploy the gateway. To get a consistent deployment for all clients, you
need to deploy the same client certificate to all Azure VPN gateways. From there on, every
client is able to use any gateway, and connects automatically to the nearest gateway:

= AWE-Demo-GWO1 - Point-to-site configuration

Bdd at least one root certificate in order to be able to download the VPN chent.

B Ovencew
=l Activity log
Access control (LAM) Connechons

yhes)

Eqress [bytes)
T Egress (bytes)

}h Dhagnioee and sobee problems Address pool

Confguration Root certificates

) Lonnechons PABME FUBLE. CERTIFICATE DATA

Point-to-site configuratio

Solution for Azure LAN integration

For the LAN solution, we could go with a very classic environment where we would
configure different subnetworks on our Azure network and connect it to the ExpressRoute
or VPN gateway and the Internet. With such a network environment, you have a working
Azure Network in the first place. But it might be not the best solution because the routing
behavior within the Azure network. The default routing behavior of Azure routes any to any
for every network traffic. That makes an Azure environment sometimes less secure or less
performant than an on-premises network routing and firewall devices, especially when you
have a demand for a DMZ.

For a more modern solution, we combine Azure networks with Azure VNet peering.
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We would create two Azure networks, one for DMZ and one for internal services. Both are
connected via VNet peering to the Internet. The internal VNet also has a connection to the
on-premises environment. Within the Internet VNet we place all services that are used as
internal services only with no outside connect or are backend services for services running
in the DMZ. Within the DMZ VNet we place all services with external and Internet-facing
services, as in a classic DMZ.

To secure the access and deny DMZ systems a connection to our corporate network, the
gateway transit within the VNet peering would be disabled from both sites and network
security groups (NSGs) will be defined which restrict or permit traffic between both
networks. That means the services can only reach the other VNet, but nothing behind-for
example, the on-premises network via VPN or ExpressRoute.

The following diagram shows a possible solution:

| Azure Vnet Peering |

/ Gateway Network Internal | —
(_server Subnet ()J

ExpressRoute

Solution for identity and access management

For the identity and access management in our scenario, we will use Azure Active Directory
Premium P1 because our customer has two requirements that are only achievable with that
level of plan. The first requirement is a single sign-on to third-party applications, such as
Box and Salesforce. The other requirement is the password self-service for users, via the
Office 365 portal https://portal.office.com. Thisis only available with Azure AD
Premium P1 or P2 plan offered as additional Azure Active Directory Service.
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With Azure AD Premium, there is an additional infrastructure requirement. Azure AD and
the single sign-on with other applications and the password self-service requires Active
Directory Federation Services to integrate the local Active Directory Domain Service. As a
result, more systems are needed in our infrastructure.

Now you only need to decide if you want to implement a high available AD Federation
solution or a single solution. A high available solution can look as shown in the diagram:

Arzure Datacenter

1 Azure AD relays Access Tokens to ADFS Proxy )—@

Azurg load Azure
balgncer Adive Directory

Azure Customer Subscription Environment

Grants / Revokes Access Replication

Azure load
balancer
IADFS Proxy

Farm

Replication

AD Connect Server
{Active node)

ADFS Server
Farm

ExpregRoute

MPLS / Azure
ExpressRouts

Local frewall

| Active Directory Replication

Domain Controller

Customer On Premises Datacenter
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Solution for SharePoint services

When it comes to SharePoint, you have two options to choose. The first option is to run the
SharePoint services as Azure virtual machines. Another option to migrate SharePoint into a
Microsoft Cloud environment is to use SharePoint Online in Office 365.

The decision you make should be based on what you want to achieve with the SharePoint
farm, if you have plugins that are not available or supported in SharePoint Online or if you
need more performance than SharePoint Online can deliver.

In our case, we don't have any special plugins, and only use it for internal websites, the
document library, and project sites. We don't break any SharePoint Online limitation.

So, we would go with SharePoint Online in Office 365. In that case, we don't need to set up
any load balancer or virtual machines.

In the case, you reach certain SharePoint Online limitations, Office 365 SharePoint Online
gives you the option to connect your SharePoint instance to Azure Resources like Azure
SQL or Azure Storage.

The picture below shows the connection dialog to connect a SharePoint Online farm to
Azure SQL.:

= Office 365 Admin

SharePoint admin center

business connectiv t)*' services

Manage BDC Models and External Content Types

bes connection settings for apps

Manage connections to online services

Manage connections to on-premises services
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Solution for Exchange services

With Exchange, you have to make the same decision that you made with SharePoint. If you
have no requirements for plugins or security, it is better to include Exchange Online with
Office 365 in your solution. One reason for this is, for not hosting Exchange in Azure, you
need to use premium storage, and in terms of gigabytes of data, that becomes very
expensive.

Exchange within Microsoft Azure is mostly not very practical. In nearly all

From the point of view of best practice and field experience, hosting
8 cases, it is more efficient to use Exchange Online in Office 365.

Solution for document management system

The document management system is based on Application Engine, which is distributed via
two application servers, with the date stored on an SMB share. Those solutions are mostly
based on VMs, and can't run as a PaaS application. One enhancement those DMSs have is
that they mostly contain the permissions within the application interface and store the files
on a share with full access.

That gives us the option to store the files on Azure Storage files as a PaaS service. The
following diagram show a possible architecture:

[ DMS Server 01 |[ DMS Server 02 |

al/a
ay/a

Azure Fileshare

cRED
e

Storage (Azure)
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These configurations enable a solution that uses the cost-efficient and high available PaaS
storage from Azure, together with legacy applications running in Azure IaaS services.

The solution is also able to be combined with other services based on Microsoft Azure
Storage File—for example, backup solutions that are based on SMB and that are able to back
up Azure PaaS services.

Solution for file services

The solution for file services is split into three parts right now. The first part is personal
home shares, the second is the file shares for application server that have no need for access
control lists (ACLs) and access controls, such as the document management system, and
the third is the classic file services, which are based on NTFS, SMB, and ACL.

Personal homeshares

In a regular scenario, you would not use Azure File or Azure virtual machines because of
the uncontrollable and very high downloads from users. Normally, you can also estimate
that users store every kind of file within their personal folders. That's why Azure File
storage is properly not the right solution for personal files.

For those files, Microsoft offers OneDrive for Business within Office 365, which enables
your users to have up to 1 TB of storage for their personal files:

| Accesses Account | E

Personal
User OneDrive

on OneDrive. User profiles must still be stored on a classic file share.

9 Storing profile data is not supported —for example, for roaming profiles
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No ACL shares

For shares that don't have any need for access control lists, and work with full control, you
can use Azure Storage File accounts and connect the shares to the server directly via SMB.
From there, the users can connect to the file share:

Access to Enables fileshare | ﬁ

Azure Fileshare

User Application Server

But there is a very important caveat. You need to take latency under consideration. Within
an Azure data center, latency is no issue, but when you want to mount an Azure fileshare
on a remote server, there could be a very bad user experience or failure during transfer
because of high latency.

Classic shares

When it comes to a classic fileshare with a need of ACL, there is no Azure solution yet, but
also in this case, you can use Azure to keep those fileshares available.

Sometimes there are use cases where you need to have caches for file servers and storage
within a branch office. In the past, I needed expensive storage devices or complex software,
or I used a Distributed File System replication to transfer files. With Windows Server 2016,
we got storage replication, which gave us new opportunities to think about. You can use
this kind of replication to move files or back up data into the cloud.

Windows Server 2016 storage replication

You can use Storage Replica to configure two servers to sync data so that
each has an identical copy of the same volume. The following URLs below
provide some background of this server-to-server replication
configuration, as well as how to set it up and manage the environment.
Source: https://technet.microsoft.com/en-us/windows-server—docs
/storage/storage-replica/server—-to-server—-storage-replication
Microsoft Azure VMs:
https://azure.microsoft.com/en-us/documentation/services/virtual
-machines/windows/
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Skill Wrap Up and Migration Scenario

Firstly, you need a file server as a source and a file server as target. You need to also ensure
that the data you want to replicate is on a different volume than the data that stays onsite:

Replication
o
tiy

Regular Data

Source

Regular Data

The Azure virtual machine should be at least VM Size DS3 or above, because you need at
least two disks. If you want to replicate more disks, you should be able to add more disks:
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e

TGB_
Load balancing

Premium disk support
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Skill Wrap Up and Migration Scenario

From the network site, you need to implement VPN site-to-site connection between your
offices and Azure. You need a performance gateway to get the necessary throughput and
latency:

VPN or MPLS

Microsoft
Azure

The on-premises server is the primary Distributed File System-Namespace (DFS-N) target
for the clients. The file server in Azure is the secondary target. The secondary file server is
disabled as the target for clients in the DFS-N. DFS-N is a common Windows Server Feature
which enables admins to cover the regular name of a file share or its location and path
behind a name label. If the admin needs to for example change the file server or the path of
the file share. He does not need to change any DNS records or mess around with file server
names. He only need to change the patch which is masked by the name label. There will be
no impact on the clients, currently using the name label.

If you want to learn more about DFS, you can fine more information in the
Microsoft Documentation websites: https://technet .microsoft.com/en
-us/library/cc732006 (v=ws.11) .aspx.

The access will be on the primary file server and the storage information will be replicated
to the secondary file server:
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Arcess

| Fileserver Brussels |

Replication

| Fileserver Azure |

As long as everything goes fine, you will only have incoming traffic to Azure with no costs
for traffic. If the primary volume or file server went offline, you can switch to the secondary
file server by enabling the secondary file server in DFS-N and swapping the target volume
to active. You can either do this manually or trigger it via automation services and
monitoring, with, for example, the Azure Automation and Operations Management Suite or
System Center Operations Manager:

FilesegaeBrussels

[ Fileserver Azure |
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You can also use the file server as the target for different file servers:

Arcess

Access

| Fileserver Brussels |

[ Fileserver Berlin |

d"’lﬁﬂﬁ!ﬂl
Ry

Replication

| Fileserver Azure |

Replication

£

Solution for a public website with TYPO3 CMS

To provide the TYPO3 CMS solution in Azure we need to leverage Azure IaaS
infrastructure. Currently there is no TYPO3 PaaS offering from Microsoft.

Many Publishers provide template with TYPO3 and MySQL installed in the Azure

Marketplace.
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Everything
Y Filter
TYPO3
Results
PUBLISHER CATEGORY
‘ TYPO3 Bitnami Compute
TYPO3 CMS 6.2 dkd Internet Service GmbH Web + Mobile
HH" Hardened Typo3 on CentO5-7.3 Cognosys Inc. Compute

) Hardened Typo3 on Ubuntu 14.04 LTS Cognosys Inc. Compute

: Hardened Typo3 on CentO5-7.3-Professional LIC Cognosys Inc. Compute

,. Hardened Typo3 on Ubuntu 14.04 LTS-Pro LIC Cognosys Inc. Compute
: Hardened Typo3 on Ubuntu 14.04 LT5-Ent LIC Cognosys Inc. Compute
) Hardened Typo3 on CentOS5-7.3-Enterprise LIC Cognosys Inc. Compute
) Hardened Mautic on Centos 7.3- Enterprise LIC Cognosys Inc. Compute
) Hardened Mautic on Centos 7.3 Cognosys Inc. Compute
) Hardened Mautic on Ubuntu 14.04 LTS Cognosys Inc. Compute
) Hardened Mautic on Centos 7.3-Professional LIC Cognosys Inc. Compute

) Hardened Test Link on Centos Cognosys Inc. Compute

Those templates are mostly a good and tested solutions but they have one major
disadvantage. Often the user of the template has no access to the operating system which
makes those templates unusable in our scenario. With the PDF creator installed in the
operating system, we need to have access to the operating system.

So, the only solution for us in this case is to choose a template with an operating system
matching our requirements and install and support TYPO3 and MySQL on our own.
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Solution for backup services

When you are looking for a current backup solution to Azure and Office 365, you need to
enable a three-part backup solution.

For Azure virtual machines, you can use AzureBackup to back up the virtual machine, but
that is limited to files or databases. The following screenshot shows the service interface in
Azure:

Recovery Services vaults > Backup > Backup Goal

Recovery Services vaults # _ X Backup - 8 x Backup Goal
Da

= Add  ES Columns  §) Refresh

Subscriptions: —Don'tseea ‘Where is your workload running?
subscription? R Azure .
Select On-premises
‘What do you want to backup?
All subscriptions Virtual machine
1items

NAME "~

& test

To back up single files, databases, and so on within a virtual machine, you need an
additional product from Azure Backup. This product is a special server application, which
will be installed on a backup server and works as a client-based solution, like System Center
Data Protection Manager or Networker. The client is installed on every server where there
are files that need to be backed up.
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The following diagram shows such a backup solution:

&

Azure Backup

AR

[ Azure Backup Server |

(/4

>

| Server with Azure Backup Client |

When it comes to the backup of Office 365, there is currently no option to do any backups
for Office 365 with Azure. Therefore, you need a third-party backup application, such as
Barracuda Networks.

There are plans to include Office 365 into Azure Backup, but there is no
8 release date yet.
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Summary

Having read this chapter, you should now know how all services integrate, and how you
should approach an existing infrastructure and its requirements. You should now be able to
identify basic Azure services and compare them to classic on-premises services and server
systems.

If you go through such a scenario and you want to get a better understand what could be
the estimated costs or what are the Total Costs of Ownership (TCO) and when you are
reaching the return of investment, Microsoft offers two tools you can leverage.

Azure Price Calculator

First and from a personal perspective most important tool is the Azure price calculator.
With the calculator, you can estimate the costs of your environment, running on Azure.

You can add any kind of Azure service from the product selector shown here:

SQL Database
Managed relational SOL Database-as-a-service

Featured

Compute
SQL Data Warehouse

Networking Elastic data warehouse-as-a-service with enterprise-class features

at @

SQL Server Stretch Database
Dynamically stretch on-premises SQL Server databases to Azure

Storage

Web + Mabile
DocumentDB

Databases Managed NoSQL document database-as-a-service

Intelligence + Analytics Storage

Durable, highly available, and massively scalable cloud storage
Internet of Things

.'a Redis Cache

e LD Access to a secure, dedicated cache for your Azure applications

Security + Identity h Data Factory

Orchestrate and manage data transformation and movement
Developer Tools

o
=
o]
Q.
o
0
o
wn
(= (

Monitoring + Management
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Change the sizing of the service:

i e
ﬂ Virtual Machine - Domaincontroller
REGIOh T¥PE:
‘West Eurcpe e Windows p l ADD MAMAGED DISKS
PRICIMNG TIER:
Standard v o

NOTE: Save up to 40 percent on Windows Server virtual machines using your existing licenses with Software Assurance. Learn
maore

INETAMCE S1ZE:

Ad v2: 4 cores, & GB RAM, 40 GB disk, €0.231/hr 4

1 X 744 = €171.91mo
Virtual Machimes Hours

Managed disks

CASK TYRE

54 - 32 GB ~

Standard Managed disk instances have an additional cost of €0.0030 per 100,000 transasctions.

1 x €0.65 = €0.65/M0

. Par month
Disks

Sub-total €172.56/M0
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And afterwards, you will get a complete estimate of your solution via web (1) or you can

exportitasa . csv file(2).

Your estimate l 1 I Your estimate [E
Service fype Cusiom name
Eurc 18 . VPh Gatzey T GalEay
Ny S— €xsm Virlus Machines
¥rius Machme - C Labr s 2
Vrrtus Macame - & €rass Frud Machings
Wirtus Machne - AL eress
Wit i - A g VIrual Machines Virual Machine - A0FS
[ 0 o0
0 o .
riual Machine: VirlL
Prosy
€318.97 =
Export estimate Disclaimer

Srices are satimates ard are nct o AT pices shown ore in Burg (€. ThiS & summony esTime. noto qUome. For up It oricng infprmasion slease visi R, iasue miosalt comy ricing oo’
riended as achial price guotes Tihis esimaRe wos Cremed af 4/ TRE0TT 64579 FM UTC.

You can find the Azure Price Calculator at
https://azure.microsoft.com/en-us/pricing/calculator/.
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Azure TCO and RIO Calculator

Together with the TCO Calculator you can simply set the Azure environment in relation to
your on-premises environment.

As you can see on the following screenshot, the calculator is currently in preview but is
already very reliable:

Total Cost of Ownership (TCO) Calculator SRS

# Inputs & Assumptions

Region (1) Europe West ~ Currency (i) Ewro A
B Compute
® Manual Input O Bulk Input
Environment Operating system Server count Procfs) per server Core(s) per proc RAM ([GB)
Physical Servers v Windows w 20 4 w 4 w 112 ¥ + Add row
& Storage
Storage type Disk Type Capacity (3 Backup Archive (3
DAS/SAN ~ HOD ~ 1 TB W 0 TB W 0 T8 ~ [JEnable GRS * Add row
& Networking

Outbound bandwidth (GB)/Month

5 GB w

Calculate
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After you reflected your environment within the calculator, you can create a report get

some insides in the estimated savings and RCO:

Total Cost of Ownership (TCO) Calculator ™™

= Imputs & Aszumptions

Tatzl On-premizes v Azure costs over tme
100,000 -

B0 000 -

M tmsar =) rrine

Your estimated cost savings could be as much as

$71,072 (72%)

over 3 years with Microsoft Azure

Estimated cost savings aver 3 years by category

Lt wtartmd with Azuee [§]

Compute $43.450
Data center $9.160
Mewworking £19338
Storage 410
IT labor 1514
Azure costs breakdown summarny
Costs Category 'Web diract costs B costsmﬂlEk
priang
$69,696 Compute 41,654 326237
£55078 Data center £0 0
£9.261 Metworking 0 S0
£5357 Storage 531 321
£9.162 IT labar s £915
£1.31
£2429

Estimated On-premises costs (3 Years) Estimated Azure costs (3 Years)

& compute costs 469606  Azure compute costs §26.237
al}ata canter costs 50159  Azure data cemter costs 0
ﬂNEtwurking costs 319338  Azure networking costs 0
ﬂStnrage costs $1331  Azure storage costs o1
17 1abor costs 52429  ITlabor costs $915
Total on-premises costs over 3 years 458, 906 Total Azure web direct costs 543,491

You can find the calculator at https://www.tco.microsoft.com/Home/Calculator.
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