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If you don’t have problems,
you don’t need solutions.



Chief cause of problems is solutions.
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Modern clients

Going foward









Modern clients only
• Universal Client
• Web Client
• Phone Client
• Tablet Client

=> No Windows Client

Going forward





If you want to invest in one single language 
to boost your technological reach,

go for JavaScript



Access entire client, no limits

Full control of the UI

Full stack of cutting-edge web 
technologies

Independent on NAV process

Power of JavaScript



A vastly different language…







#1 Get to know the language

Some best practices

Do event-driven architecture

Pass control reference out

Take care of front-end calls

Take advantage of JSON



… even though it’s a crazy language…



… it’s a powerful language…



Inclusion of JavaScript into the 
NAV development stack

is as important as
the transition from C/AL to AL

A brave claim

What would be really cool in the future...



ES6 support

Callbacks in AL

Permanent JS layer

What would be really cool in the future...



PowerShell



What did PowerShell ever do for us?

Installation Administration

Backups

Comparison & 
Merge

Deployment Security

Upgrade
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Somewhat later (NAV 2013 R2)

Administration CompaniesWeb Services

Security

...

Object Merge Language Mgt
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Used by the PowerShell Merge Tools (modeltools)

Builds an object model from a txt file

Does not include the actual code

Microsoft.Dynamics.Nav.Model.Tools

Source Code 
Analysis



New object model, based on modeltools
& Extended it with source code object model

Made that available in PowerShell

Build scripts to automate Source Code Analysis

We applied some magic…

Source Code 
Analysis



Upgrading

What about...
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Upgrading

Docker

What about...

Administration CompaniesWeb Services Security

...

Object Merge Language Mgt

CI/CD

Source Code 
Analysis



• On Prem Server Administration
• Local DEV environment
• Docker
• CI/CD
• Source Code Analysis
• ...

Going forward



My PowerShell collection
Some scripts I run every day
Docker?
Upgrade?
Export to AL?
Test Web Services!

Demo



Docker



Docker = InfrastructureDocker = Infrastructure



Our life prior to Docker



What were we thinking?



And then there was …



Docker is …

• Leading cross platform software container environment
• Something like a “virtual machine”, but
•Allows apps to use the same windows/linux kernel as the host
•Only requires apps be shipped with things not already 

running on the host
 Reduces size and boosts performance

• Docker is Open Source
•Anyone can contribute to Docker



Docker is ...
• Fast
• Efficient
• Isolated with shared resources
• Safe

• Your solution for installing (temporary) development environments
• Your solution for having multiple versions of NAV on one PC

• Very interesting for your development environment
• Very interesting for CI/CD



• For Developers
• They can focus on writing code
• No need to worry about the operational system

• For DevOps
• Automate a lot in the development process of software

• For System Administrators

Docker is ...



PowerShell & Docker

CRS.RemoteNAVDockerHostHelper

CRS.NavContainerHelperExtension





Tomorrow @ 1:30pm
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Why was .NET needed in NAV

Calling outside NAV Automation was old
.NET was natural evolution

If Windows can do it,
.NET can do it

NAV is already running on .NET anyway



What happens when you can use .NET?

You use .NET.



Two flavors of .NET

C#
(or VB.NET)

Build a custom assembly

C/AL.NET

Write pure AL code







The problem? Reflection and boxing.



So let’s do it in C#



• Code dependency that’s 
managed outside of code

• Cannot ever do it in BC

• Much slower
• More difficult to migrate to 

Azure Functions
• More difficult to refactor

Why is it a bad idea to still use .NET

C#
(or VB.NET)

C/AL.NET
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DotNet_ Codeunits 
(3000.. Range)Azure FunctionsAL APIs
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AL APIs Azure Functions DotNet_ Codeunits 
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What can we do, then?



AL APIs Azure Functions DotNet_ Codeunits 
(3000.. Range)

https://github.com/Microsoft/cal-open-library

What can we do, then?



DotNet



Don’tNet



Goal:
Solve typical problems for NAV partners to monitor service customers

Example:
• Remote Desktop Connection to all NAV related servers
• Manage customer credentials (GDPR)
• Monitor NAV services 
• Self healing services
• Scripted Installation @ Customer

NAVMgt



NAVMgt



NAVMgt



Business
Central

API

Azure 
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Azure 
Servic
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NAVMgt

Business
Central



Let’s have a look...



Remote connection
AddOn App
PerTenantExtension
No DotNet

NAVMgt

Business
Central



API



Azure 
Servic
e Bus



Remote Connection

Business
Central

API

Azure 
Servic
e Bus

Create Connection

Return
Token

Open URL with Token

Open Connection

Get details

Open New SB Connection

Log Connection



Remote Connection



Remote Connection



• Receive from SBMQ

feedback



Azure



Story of 2011

Can I do something with Azure?



Virtual Machines
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Services Computer Vision Container 

Instances
Container 
Registry

Content Delivery 
Network

Content 
Moderator

Content 
Protection

Cost 
Management Custom Speech Custom Vision

Data Box Data Catalog Data Factory Data Lake 
Analytics

Data Science 
Virtual Machines

Developer tool 
integrations

DevOps tool 
integrations Disk Storage Emotion Encoding Event Grid Event Hubs ExpressRoute Face

File Storage Functions HDInsight IoT Central IoT Edge IoT Hub IoT solution 
accelerators Key Vault Language 

Understanding
Linguistic 
Analysis

Linux Virtual 
Machines

Live and On-
Demand 

Streaming
Load Balancer Logic Apps

Machine 
Learning service

Machine 
Learning Studio Managed Disks Media Analytics Media Services Microsoft Azure 

portal
Microsoft 
Genomics Mobile Apps Network 

Watcher
Notification 

Hubs
Power BI 

Embedded QnA Maker Queue Storage R Server for 
HDInsight

SAP HANA on 
Azure Large 

Instances
Scheduler SDKs Security Center Service Bus Service Fabric Speaker 

Recognition Speech to Text Speech 
Translation

SQL Data 
Warehouse

SQL Server on 
Virtual Machines

SQL Server 
Stretch Database Storage Storage Explorer

StorSimple Stream Analytics Table Storage Text Analytics Text to Speech Time Series 
Insights Traffic Manager Translator Text Video Indexer Virtual Machine 

Scale Sets Virtual Machines Virtual Network Virtual WAN Visual Studio

Visual Studio 
App Center

Visual Studio 
Code VPN Gateway Web App for 

Containers Web Apps Windows 10 IoT 
Core Services Xamarin



DevOps tool 
integrationsFunctionsMachine 

Learning service



Machine Learning
Bing Autosuggest 

v7 Bing Custom Search Bing Entity Search Bing Search v7 Bing Spell Check v7

Computer Vision Content Moderator Custom Vision 
(preview) Face

Speaker 
Recognition 

(preview)

Speech Language 
Understanding QnA Maker Text Analytics Translator Text

Machine Learning 
service workspace 

(preview)

Machine Learning 
Model 

Management 
(Retiring)

Data Science 
Virtual Machine -

Windows 2016

Machine Learning 
Studio Workspace

Machine Learning 
Studio Web Service

Machine Learning 
Studio Web Service 

Plan

Data Science
Virtual Machine for

Linux (Ubuntu)

Geo AI Data 
Science VM with 

ArcGIS

Deep Learning 
Virtual Machine Web App Bot

Bot Channels 
Registration Functions Bot



Machine Learning

Machine Learning service 
workspace (preview)

Machine Learning Model 
Management (Retiring)

Machine Learning Studio 
Workspace

Machine Learning Studio 
Web Service

Machine Learning Studio 
Web Service Plan



Machine Learning



Machine Learning

Computer Vision



• Parallel session with ours:

Crazy mix of integrations: Dynamics 365 Business Central and Microsoft 
azure services, Thursday 16:00-17:30

Some ideas around Azure and NAV



Azure DevOps & CI/CD



Who is source-controlling their 
C/AL customers?



Who is not source-controlling their 
C/AL customers?



Why not ??



Continuous Integration
Continuous Delivery



What is CI/CD

Continuous Integration
the practice of merging all developer working 
copies to a shared mainline several times a 
day

Continuous Delivery
teams produce software in short cycles, 
ensuring that the software can be reliably 
released at any time and, when releasing the 
software, doing so manually.

(CI)

(CD)



“Source control on steroids”

• Working in team
• Merging each others code to one master branch
• Testing if the branch(es) still work(s)
• Compile the merged code
• Apply source code analysis
• Run Testability
 Against multiple versions

• Release to QA
• Release to LIVE

So basically, we are talking about ...



Challenges

AppSource

Build your code agains 
all localizations

Dependencies

Update main app 
means recompiling 
all dependent apps

Test 
environment

Release pipelines for
releasing to test/ 

LIVE environments

Automated 
Tests

During all builds, all 
tests must succeed

...



Good news!
VSCode comes natively with Git support

Azure DevOps helps you setting up CI/CD

Freddy is helping you with the plumbing:
• https://blogs.msdn.microsoft.com/freddyk/

tag/continuous-integration/
• https://blogs.msdn.microsoft.com/freddyk/

tag/continuous-delivery/



Tomorrow, at 11am!



Tomorrow, at 11am!








