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The Road From C/AL to AL

Difficult roads often lead to beautiful destinations
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Related Sessions

• What this session covers:

• The move from C/SIDE and C/AL to VSCode and AL

• The change of application architecture from a monolith to modules and extensions

• The latest additions to AL

• For more info on the actual code conversion and upgrade, please join the related session:

• ”Using Docker and the ContainerHelper to convert your C/AL solution to an AL solution”

• Freddy and Nikola are going to dive into these topics later today at 16:00.

• Don’t miss it! There will be wales, crocodiles, mountains and even a zeppelin!



Agenda

• Convert your solution to AL

• Uptake the System Application

• Secure your apps

• After the move to AL

• Session Wrap Up

• Q&A



Part I



Convert to AL – Preparation

ISV Solution 2018

NAV 2018

NAV 2018 Platform

ISV Solution 2018*

NAV 2018*

Business Central 2019 Spring 
CU X Platform

Technical 
upgrade

Business Central ISV 
Solution Update X

Business Central 2019 
Spring CU X Application

Business Central 2019 Spring 
CU X Platform

Application 
upgrade



Convert to AL – Prepare translations

• Multi-language properties in C/AL code
• Will be extracted to translation files automatically

• Non-UTF8 translations
• Import them in C/SIDE using the standard Tools->Translate->Import 

command.
• Compile the project in C/SIDE before converting to AL

• UTF-8 translations
• Use the finsql CreateLanguage command to generate placeholders



Convert to AL – Export to new syntax

• finsql.exe command=ExportToNewSyntax

• Export-NavApplicationObject -ExportToNewSyntax



Convert to AL – Export to new syntax



Convert to AL – Export to new syntax



Convert to AL – Export to new syntax



Convert to AL – Export to new syntax



Convert to AL – Export to new syntax



Convert to AL – Export to new syntax



Convert to AL – Txt2Al

Txt2Al.exe --source=“C:\Temp\NewSyntaxFolder” 

--target=“C:\Temp\ALFolder”

--runtime=“4.0”



XMLDoc@1001 : DotNet "'System.Xml, Version=4.0.0.0, Culture=neutral, 
PublicKeyToken=b77a5c561934e089'.System.Xml.XmlDocument"

dotnet

{

assembly(System.Xml)

{

Version = '4.0.0.0';

Culture = 'neutral';

PublicKeyToken = 'b77a5c561934e089';

type("System.Xml.XmlDocument"; XmlDocument) { }

}

}

Convert to AL – Txt2Al

Txt2Al

codeunit 50100 MyCodeunit
{

var
XMLDoc: DotNet XmlDocument;

}



Convert to AL – Txt2Al

Txt2Al.exe --source=“C:\Temp\NewSyntaxFolder” 

--target=“C:\Temp\ALFolder”

--runtime=“4.0”

--dotNetTypePrefix=“My_”



XMLDoc@1001 : DotNet "'System.Xml, Version=4.0.0.0, Culture=neutral, 
PublicKeyToken=b77a5c561934e089'.System.Xml.XmlDocument"

dotnet

{

assembly(System.Xml)

{

Version = '4.0.0.0';

Culture = 'neutral';

PublicKeyToken = 'b77a5c561934e089';

type("System.Xml.XmlDocument"; My_XmlDocument) { }

}

}

Convert to AL – Txt2Al

Txt2Al

codeunit 50100 MyCodeunit
{

var
XMLDoc: DotNet My_XmlDocument;

}



{ 3   ;2   ;Field     ;

Name=Value;

CaptionML=ENU=Amount;

ToolTipML=ENU=Specifies the summarized amount;

}

field(Value; Value)

{

Caption = 'Amount';

ToolTip = 'Specifies the summarized…’;

}

Convert to AL – Txt2Al

<trans-unit id="Page 1455895736 - Control 1131619133 -
Property 2879900210" size-
unit="char" translate="yes" xml:space="preserve">

<source>Amount</source>
<target>Amount</target>
<note from="Developer" annotates="general" priority="2"></

note>
<note from="Xliff Generator" annotates="general" priority=

"3">Page O365 Sales Year Summary - Control Value -
Property Caption</note>
</trans-unit>

Txt2Al



Convert to AL – Txt2Al

Txt2Al.exe --source=“C:\Temp\NewSyntaxFolder” 

--target=“C:\Temp\ALFolder”

--runtime=“4.0”

--dotNetTypePrefix=“My_”

--addLegacyTranslationInfo



{ 3   ;2   ;Field     ;

Name=Value;

CaptionML=ENU=Amount;

ToolTipML=ENU=Specifies the summarized amount;

}

field(Value; Value)

{

Caption = 'Amount';

ToolTip = 'Specifies the summarized amoun
t’;

}

Convert to AL – Txt2Al

<trans-unit id="Page 1455895736 - Control 1131619133 -
Property 2879900210" size-
unit="char" translate="yes" xml:space="preserve">

<source>Amount</source>
<target>Amount</target>
<note from="Developer" annotates="general" priority="2"></

note>
<note from="Xliff Generator" annotates="general" priority=

"3">Page O365 Sales Year Summary - Control Value -
Property Caption</note>

<note from="Transitional" annotates="general" priority="4"
>N2100-C3-P8629</note>
</trans-unit>

Txt2Al



{ 2   ;1   ;Field     ;

Name=WebPageViewer;

ApplicationArea=#Basic,#Suite;        

ControlAddIn=[Microsoft.Dynamics.Nav.Client.WebPageViewer;PublicKey
Token=31bf3856ad364e35] }

usercontrol(WebPageViewer;"Microsoft.Dynamics.Nav.Client.WebPageViewer")

{

ApplicationArea = Basic, Suite;

}

Convert to AL – Txt2Al

Txt2Al



Convert to AL – Txt2Al

Txt2Al.exe --source=“C:\Temp\NewSyntaxFolder” 

--target=“C:\Temp\ALFolder”

--runtime=“4.0”

--dotNetTypePrefix=“My_”

--addLegacyTranslationInfo

--dotNetAddInsPackage=“C:\Temp\MyCustomAddIns.al”



dotnet

{

assembly("Microsoft.Dynamics.Nav.Client.WebPageViewer")

{

type("Microsoft.Dynamics.Nav.Client.WebPageViewer.IWebP
ageViewer";"Microsoft.Dynamics.Nav.Client.WebPageViewer")

{

IsControlAddIn = true;

}

}

}

Convert to AL – Txt2Al



Convert to AL – Compiling your AL project

• Create an app.json and add it to the root of your project

• Configure the “al.packageCachePath” to point to a directory containing 

the System.app

• Configure your “al.assemblyProbingPaths” to point to a set of directories 

containing referenced .NET assemblies

• Compile



Convert to AL – Compiling your AL project



Convert to AL – Compiling your AL project

alc.exe -project:"C:\Temp\MyProject" 

-out:“C:\Temp\MyApp.app"

-generatereportlayout-

-packageCachePath:“C:\Temp\ReferencePackages" 

-assemblyprobingpaths:…

-features:translationfile

-parallel

-errorLog:”C:\Temp\errors.json”



Convert to AL –Why am I getting errors? 

C/SIDE was lenient → Sloppy code

AL is more strict → Better code



Convert to AL –Why am I getting errors? 
Duplicate case-lines



Convert to AL –Why am I getting errors? 
Non-existing objects



Convert to AL –Why am I getting errors? 
Permission on non-existing objects



Convert to AL –Why am I getting errors? 
.NET type-checking at compile-time



Convert to AL –Why am I getting errors? 
Symbols are evaluated from innermost to outermost



Convert to AL –Why am I getting errors? 
Events from variables previously declared with WITHEVENTS



Convert to AL –Why am I getting errors? 
Leftover properties



Convert to AL –Why am I getting errors? 
Leftover properties



Convert to AL –Why am I getting errors? 
Subscriber signature must match Publisher signature



Convert to AL –Why am I getting errors? 
DataCaptionExpr must be Text



Convert to AL –Why am I getting errors? 
Test attributes are only allowed in Test codeunits



Convert to AL –Why am I getting errors? 
Invalid attribute / Missing handler



Convert to AL –Why am I getting errors? 
Name collisions



Convert to AL –Why am I getting errors? 
“<option>”::”<number>” is no longer supported.



Convert to AL –Why am I getting errors? 
Auto-generated label caption may be too long



Convert to AL - Compiling your AL project

ISV Solution 2018

NAV 2018

NAV 2018 Platform

ISV Solution 2018*

NAV 2018*

Business Central 2019 Spring 
CU X Platform

Technical 
upgrade

Business Central ISV 
Solution Update X

Business Central 2019 
Spring CU X Application

Business Central 2019 Spring 
CU X Platform

Application 
upgrade



Convert to AL - Compiling your AL project

Business Central ISV 
Solution Update X

Business Central 2019 
Spring CU X Application

Business Central 2019 Spring 
CU X Platform

Application 
upgrade

Convert to AL

AL Business Central 
ISV Solution Update 

X

AL Business Central 
2019 Spring CU X 
Application

Compile

Compilation 
errors



Convert to AL - Compiling your AL project

Business Central ISV 
Solution Update X

Business Central 2019 
Spring CU X Application

Business Central 2019 Spring 
CU X Platform

Application 
upgrade

Convert to AL

AL Business Central 
ISV Solution Update 

X

AL Business Central 
2019 Spring CU X 
Application

Compile

AL Business Central 
ISV Solution Update 

X

AL Business Central 
2019 Spring CU X 
Application
Business Central 2019 Wave 2 

Platform



Convert to AL – Convert translations

• Multi-language properties in C/AL code 

• Non-UTF8 translations 

• UTF-8 translations
• Download

https://github.com/microsoft/AL/blob/master/scripts/Txt2Xliff.ps1
• Call it on the generated XLIFF files and your translation TXT files

https://github.com/microsoft/AL/blob/master/scripts/Txt2Xliff.ps1


<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<Profiles>
<Profile ID="SALES MANAGER" Description="Sales Manager" RoleCenterID="900

5" DefaultRoleCenter="false">
<ProfileMetadata ProfileID="SALES MANAGER" PageID="25" PersonalizationI

D="0806C9F3-14A7-4377-975A-DA1392632923">
<PageMetadata>&lt;?xml version="1.0"?&gt;&lt;delta xmlns:xsd="http://

www.w3.org/2001/XMLSchema" xmlns:xsi="http://www.w3.org/2001/XMLSchema-
instance"&gt;
&lt;changes&gt;

&lt;update id="{00000019-0000-0001-0008-
0000836BD2D2}" uri="" name="FreezeColumnID" value="-1" /&gt;
&lt;/changes&gt;

&lt;/delta&gt;</PageMetadata>
</ProfileMetadata>

</Profiles>

Convert to AL – Convert profiles



profile "SALES MANAGER"

{

RoleCenter = 9005;

Description = 'Developer comment';

Caption = 'Sales Manager';

ProfileDescription = 'Functionality for managers…';

Enabled = true;

Promoted = true;

}

Convert to AL – Convert profiles



Why is it so slow compared to C/SIDE?



Optimize Visual Studio Code performance

A large base app, Visual Studio Code, multiple containers and compile/deploy 
require a lot of resources!

Recommend minimum 32GB memory and remote Docker containers

Turn off Code Analyzers, Code Lens, and Code Actions

Fine to use on for smaller projects, but consumes a lot of memory for large 
projects like current monolithic AL base application

Use new Incremental Build (al.incrementalBuild)

Reuses cached compilations from IntelliSense etc in Visual Studio Code

Use RAD

Partial deploy with Alt+Ctrl+F5 and Alt+F5. Require a full deploy first.



Part II



Uptake of System Application

That's one small step for a developer…

"dependencies": [
{

"id": "63ca2fa4-4f03-4f2b-a480-172fef340d3f",
"name": "System Application",
"publisher": "Microsoft",
"version": "15.0.0.0"

}
],

One gigant leap for… Ehrm wait!



”YOU BROKE US!”

WHY WOULD YOU DO THAT?!





“You can't build a great building on a weak 

foundation. You must have a solid foundation if 

you're going to have a strong superstructure."
Gordon B. Hinckley (1910 – 2008)



Why now?

2016

”Cloud First, Mobile First”

Intelligent Cloud

Intelligent Edge



Why now?

Intelligent Cloud

Intelligent Edge



A module’s architecture



A module’s architecture

Separate Extension

Access = Internal

XML Code Doc

Facade

Encapsulate

Stable API

Coherence



Detour into access modifiers

Definition: The Access property is an access modifier which allows controlling the accessibility 
level of methods and objects.

Object Level:
- Internal: Access only by code in the same module
- Public (Default): Access by any other code in same module and in other modules that reference it

Field/Function Level:
- Internal: Access only by code in the same module, but not from another module.
- Local: Access only by code in the same table or table extension where the field is defined.
- Protected: Access only by code in the same table or table extensions of that table.
- Public (Default): Access by any other code in same module and in other modules that reference it.

Access = Internal;



Controlled extensibility

Extensible = true;

Definition: Sets whether an object can be extended or not.

Extensibility needs to be designed into your code.
Occasionally, it is better to prevent extensibility.

The property works on all extensible objects, which currently are:
- Tables
- Pages
- Enums



Advantages of modules

They separate 
concerns and are 
functionally coherent

They have stable, 
well documented 
APIs that are exposed 
through facades

They encapsulate 
complexity and hide 
implementation 
details

They have a small 
attack surface, 
which makes them 
easier to secure

They are faster to 
compile and publish, 
which supports a good 
developer experience

Their size and clear 
purpose allow for a 
code contribution 
model and focused 
design discussions

They are easier to 
performance test 
and monitor

They allow for 
individual versioning 
and effective 
upgrading



Introducing the System Application

Base Application

Base Application

System Application



Idea behind the System Application



…jumping into GitHub

Everything you need to know
about the System Application, 
is on GitHub!

Let’s go there!

https://github.com/microsoft/ALAppExtensions


Speaking of Breaking Changes…
Why not like that in this release?

* = A few exceptions were made to ensure backwards compatibility on some of the most commonly used APIs

Ensuring backwards compatibility through deprecation is costly and slows down progress
considerably.

The System Application needed a ”critical mass” to establish itself

The new model will require complex ”side by side” implementations

The Modules had to be ”clean” to set proper examples*



How do I participate or request change?

github.com/Microsoft/alappextensions aka.ms/bcideas

https://github.com/Microsoft/alappextensions
https://aka.ms/bcideas


Part III



Storing data

Extension B

• Non-Sensitive data

• Sensitive customer data (like 
social security number or credit cards)

• Use Isolated Storage
• It offers data isolation 

between extensions.

Extension A

Isolation boundary



Isolated Storage - sample code

DataScope:
• User: only current user

• Company: only current company

• CompanyAndUser: only current 
user within current company

• Module: this extension (by 
default)



Storing Secrets?

• Use secret store like Azure KeyVault.

• Don’t hardcode secrets.

• Store creds in Isolated Storage when 
setting up new tenant.

Extension A



Prototype using Azure Keyvault with an 
extension



Threat Model

• How?
• Build Data Flow diagram
• Identify Risk/Threat
• Mitigate 
• Validate

• Why?
• Identify and address threats/risks
• Increase risk awareness and understanding



Threat Model

Setup Page

Get Secret

Get AzKV
secrets

X Process

1. Enter Creds/secrets/tokens to 
communicate with Secret store

2. Store secrets in Isolated storage

3. Get Secret from Isolated Storage
4. Get Connection creds

5.  Get Azure KeyVault Secret

6. Use the secret



Procedure scope (access modifier)

• In AL: procedures are external by default.

• Make sure to mark any sensitive procedure as “Internal”, otherwise other 
extension that has dependency on yours could call these procedures.



Threat Model

Setup Page

Get Secret

Get AzKV
secrets

X Process

1. Enter Creds/secrets/tokens to 
communicate with Secret store

2. Store secrets in Isolated 
storage

3. Get Secret from Isolated 
Storage

Get 
Extension A 

Secrets 



Proper access modifiers for sensitive procedure



Protect your IP

“ShowMyCode” property in App.json file
• False by default
• If you set it to true:
•Your code is visible through dependency and 
debugging



Protect your IP

• Compiler generates .APP file an archived .APP file

• When distributing your extension, it is recommended to create a runtime 
package
• If showMyCode is false, runtime package will NOT include AL code.

• https://docs.microsoft.com/en-us/dynamics365/business-central/dev-itpro/developer/devenv-creating-runtime-packages

https://docs.microsoft.com/en-us/dynamics365/business-central/dev-itpro/developer/devenv-creating-runtime-packages


Protect sensitive data during debugging

• If you decide to set ShowMyCode to true, mark procedures/variables that 
handles sensitive data as NonDebuggable



Part IV





/// Interface/Enum use
table 50214 Member
{

fields
{

field(1; No; Integer) { }
field(2; Name; Text[100]) { }
field(3; LoyaltyLevel; enum LoyaltyLevel) { }

}

procedure CalcMemberPrice(Price: Decimal): Decimal
var

Benefits: interface ILoyaltyBenefits;
begin

Benefits := LoyaltyLevel; // Cast enum -> interface
exit(1 - Benefits.GetDiscountPct() / 100) * Price);

end;

procedure HasLoungeAccess(): Boolean;
var

Benefits: interface ILoyaltyBenefits;
begin

Benefits := LoyaltyLevel; // Cast enum -> interface
exit(Benefits.HasLoungeAccess());

end;
}

Interfaces & Enum Extensibility

/// Interface for a frequent-flyer member
interface ILoyaltyBenefits
{

/// Check if member has lounge access
procedure HasLoungeAccess(): Boolean;

/// Get Discount % on in-flight service
procedure GetDiscountPct(): Decimal;

}

/// Membership levels
enum 50130 LoyaltyLevel implements ILoyaltyBenefits
{

Extensible = true;

value(0; Bronze)
{

Implementation = ILoyaltyBenefits = BronzeLevelBenefits;
}
value(1; Silver)
{

Implementation = ILoyaltyBenefits = SilverLevelBenefits;
}
value(2; Gold)
{

Implementation = ILoyaltyBenefits = GoldLevelBenefits;
}

}



Interfaces & Enum Extensibility
/// Interface for a frequent-flyer member
interface ILoyaltyBenefits
{

/// Check if member has lounge access
procedure HasLoungeAccess(): Boolean;

/// Get Discount % on in-flight service
procedure GetDiscountPct(): Decimal;

}

/// Membership levels
enum 50130 LoyaltyLevel implements ILoyaltyBenefits
{

Extensible = true;

value(0; Bronze)
{

Implementation = ILoyaltyBenefits = BronzeLevelBenefits;
}
value(1; Silver)
{

Implementation = ILoyaltyBenefits = SilverLevelBenefits;
}
value(2; Gold)
{

Implementation = ILoyaltyBenefits = GoldLevelBenefits;
}

}

/// Diamond level enum value
enumextension 50143 DiamondLoyaltyLevel extends LoyaltyLevel
{

value(5140; Diamond)
{

Implementation = ILoyaltyBenefits = DiamondLevelBenefits;
}

}

/// Diamond level implementation
codeunit 50143 DiamondLevelBenefits implements ILoyaltyBenefits
{

procedure HasLoungeAccess(): Boolean;
begin

exit(true)
end;

procedure GetDiscountPct(): Decimal;
begin

exit(30);
end;

}

Adding Diamond Level



// Interface for a shipping provider
interface IShipping
{

// Configure the Provider
procedure Configure();
procedure IsConfigured(): Boolean;
procedure GetQuote(SalesHeader: record "Sales Header"): Decimal;
procedure RequestPickup(Location: record Location): Boolean;
procedure GetProviderCompanyUrl(): Text;
procedure TrackShipment(ShipmentId: Text[100];

TrackingRecords: record ShipmentTracking);
procedure GetShipmentStatus(ShipmentId: Text[100]): enum ShipmentStatus;

// More shipping ...
}

enum 60000 ShippingProvider implements IShipping
{

Extensible = true;

value(0; None)

Application Extensibility Example



procedure GetQuote(SalesHeader: record "Sales Header"): Decimal;
procedure RequestPickup(Location: record Location): Boolean;
procedure GetProviderCompanyUrl(): Text;
procedure TrackShipment(ShipmentId: Text[100];

TrackingRecords: record ShipmentTracking);
procedure GetShipmentStatus(ShipmentId: Text[100]): enum ShipmentStatus;

// More shipping ...
}

enum 60000 ShippingProvider implements IShipping
{

Extensible = true;

value(0; None)
{

Caption = 'Select a shipping provider';
Implementation = IShipping = NoneShippingProviderImpl;

}
}

codeunit 60000 NoneShippingProviderImpl implements IShipping
{

procedure Configure();
begin

Error('No Shipping Provider configured');
end;

procedure IsConfigured(): Boolean;

Application Extensibility Example



{
Caption = 'Select a shipping provider';
Implementation = IShipping = NoneShippingProviderImpl;

}
}

codeunit 60000 NoneShippingProviderImpl implements IShipping
{

procedure Configure();
begin

Error('No Shipping Provider configured');
end;

procedure IsConfigured(): Boolean;
begin

exit(false);
end;

procedure GetQuote(SalesHeader: Record "Sales Header"): Decimal;
begin
end;

// More None implementation ...
}

table 60000 ShippingSetup
{

fields
{

Application Extensibility Example



procedure GetQuote(SalesHeader: Record "Sales Header"): Decimal;
begin
end;

// More None implementation ...
}

table 60000 ShippingSetup
{

fields
{

field(1; PK; Integer) { }
field(2; DefaultShippingProvider; enum ShippingProvider) { }

}

procedure IsConfigured(): Boolean;
var

Shipping: interface IShipping;
begin

Shipping := DefaultShippingProvider;
exit(Shipping.IsConfigured());

end;
}

page 60000 ShippingSetup
{

SourceTable = ShippingSetup;

layout {
area(Content) {

group(General) {

Application Extensibility Example



Shipping := DefaultShippingProvider;
exit(Shipping.IsConfigured());

end;
}

page 60000 ShippingSetup
{

SourceTable = ShippingSetup;

layout {
area(Content) {

group(General) {
field(DefaultShippingProvider; DefaultShippingProvider) 
{

ApplicationArea = All;
Caption = 'Default Shipping Provider';

}
}

}
}

trigger OnOpenPage()
begin

if not Rec.Get() then begin
Rec.Init();
Rec.Insert();

end;
end;

}

enumextension 70000 LSAShippingProvider extends ShippingProvider

Application Extensibility Example



trigger OnOpenPage()
begin

if not Rec.Get() then begin
Rec.Init();
Rec.Insert();

end;
end;

}

enumextension 70000 LSAShippingProvider extends ShippingProvider
{

value(70000; LSA)
{

Caption = 'Land, Sea & Air Shipping Service';
Implementation = IShipping = LSAShippingProviderImpl;

}
}

codeunit 70000 LSAShippingProviderImpl implements IShipping
{

procedure Configure();
begin

Page.RunModal(Page::LSAShippingSetup)
end;

procedure IsConfigured(): Boolean;
begin

Application Extensibility Example



Implementation = IShipping = LSAShippingProviderImpl;
}

}

codeunit 70000 LSAShippingProviderImpl implements IShipping
{

procedure Configure();
begin

Page.RunModal(Page::LSAShippingSetup)
end;

procedure IsConfigured(): Boolean;
begin

exit(true);
end;

procedure GetQuote(SalesHeader: Record "Sales Header"): Decimal;
begin

exit(CalculateQuotePrice(SalesHeader));
end;

local procedure CalculateQuotePrice(SalesHeader: Record "Sales Header"): Decimal;
begin

// LSA implementation ...
end;

// More LSA implementation ...
}

Application Extensibility Example



Process to control breaking changes and ensure adequate time 
to adopt

We will be following this for the base app

Extending Obsolete to cover all objects

Property on Codeunit, Page, Query, Report, XmlPort, Enum, etc.

Attribute on Procedure and Variable

Only obsolete removed for schema (table and field) due to 
support during upgrade

Note that we are still not removing fields from db, target for 2020 

Wave 1 or later

Obsoleting objects



?





Leveraging the Power of the Cloud






