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Extensibility

Extensibility

Extensibility



•NAV 2015 – Source code modifications
•NAV 2016 – Introduced Extensions
•NAV 2017 – Added more supported objects 
to extensions

•NAV 2018 – Introduced VS Code and the  
AL Language

How did we get here?



Microsoft builds 
extensible code and 

teaches partners how to 
consume it.

The message 
has been



•ISV Embed solutions
•Per-Tenant Extensions

And then came Business Central



Partners need to build 
extensible code for 
others to consume.



• Developers are building on top of 
your code.

Why should you care?

Platform

System
Foundation

Finance
Sales Purchase Inventory

MS

ISV AppSourceMS

MSVAR Customization

Customer Modification

ISV Embed

• 1 Embed ISV currently live, 2 more by 
end of year

• ~150 AppSource extensions, >100 new 
app ideas submitted in last 60 days

• Almost 1500 unique per-tenant 
extensions used in last 60 days



Per-Tenant 
Extensions



Fast Development and Maintainable





• How extensible is the application?
• How much of the app is extensible?
• How are we progressing on extensibility
• Where do we go from here / future aspirations

Application Extensibility



• You can 
• add new objects
• extend objects (table/page)
• call safe procedures (marked as external) 
• subscribe to events (CRUD/Page/Report/Integration)
• use & extend Enum’s
• Etc.

• doesn’t really say much though...

How extensible is the W1 application?



• By the numbers:
Business Central Fall ’18 (W1)
•2.769 integration events
•11.129 External procedures

• …but the application is BIG
• 5817 objects
• 34.529 procedures
• 526.911 lines of code

• ... and it is getting bigger 

How much of the W1 application is extensible?
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• 78% of objects have platform events
• Integration events in only 664 

objects
• ~50% of code is local or internal

How much of the W1 application is extensible?

Objects With 
Integration 

Events
12%

Objects Without 
Integration 

Events
71%

Objects Without 
Code
17%

# OBJECTS / INTEGRATION EVENTS

Objects Without 
Code
17%

Objects With 
External

34%

Objects Without 
External

49%

EXTERNAL PROCEDURES

Local Procedure 
Codelines

229305
44%

Trigger 
Codelines

133630
25%

External 
Procedure 
Codelines

122117
23%

Internal 
Procedure 
Codelines

41859
8%

W1 CODELINES



• We are adding events at an 
increasing rate
•(+327 events in the next cu)

• We have exposed almost all global 
methods
•(+2259 External in next cu)

Progress on making the W1 application extensible



• When will the application be extensible enough?
• Should we add more events, in more objects?
• Will anyone be able to navigate the tens of thousands of events, methods 

and objects?

• Is this the right path? Will we ever get a fully extensible application this way?

• We think there’s a better way…

Making the W1 application extensible



• Highly Componentized
• Extensible by Partners
• High quality
• Open Source

• Components can be:
• Extended
• Replaced
• Removed*
• Added

• Everything is an extension

A modern Application Platform

Platform

System
Foundation

Finance
Sales Purchase Inventory

MS MS

PartnerMS

MSPartner

Partner Partner



• The Application was designed to be code customized
• Componentizing 

• will force us to redesign for Extensibility
• the interface to a component should be a versioned contract
• that can be accessed from inside or outside BC 
• and define how you use, extend or replace the component

• components:
• cannot be code customized
• cannot have circular dependencies
• must be extensible by design
• should be replaceable
• should be small, manageable
• should be big enough to provide value (to the user)

• We will put the source on GitHub for partners to contribute

Componentizing the Application code



• This is the start of a long journey (multiple releases/years)

• Yes, there will be breaking changes!*
* these should only happen in major releases (6m)

• Extensibility will not be automatic or free: 
we will design our components with Extensibility in mind

• We will make mistakes, learn & move on…

• Where do we start?

A dose of realism



• Componentize from the Bottom

• System Layer
• Configuration 
• Code to control overall behavior

• Application Foundation
• Well defined Components
• Built as Extensions in AL
• Extensible
• Replaceable
• Includes Tests

Componentizing the Application code

W1 
Base Application

Platform

System
Foundation

Local Application



• What is the System Layer:
• It is the interface between the application and platform
• platform’ish functionality should go here

• TBD: Login, TextMgmt, Printing, Email, Change log etc..
• Will expose ‘unsafe’ bits in a safe way

•It can access the unsafe bits (i.e. target=internal)
•unsafe methods need to be wrapped so a safe API can be exposed

• The system layer cannot be replaced*
* But we will accept partner contributions

• And then? …

Building the system layer



Componentizing the Application code

we are here



Examples on how to extend
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Report Selections

–

S.Quote,S.Order,S.Invoice,S.Cr.Memo,S.Test,P.Q
uote,P.Order,P.Invoice,P.Cr.Memo,P.Receipt,P.Re
t.Shpt.,P.Test,B.Stmt,B.Recon.Test,B.Check,Remi
nder,Fin.Charge,Rem.Test,F.C.Test,Prod. 
Order,S.Blanket,P.Blanket,M1,M2,M3,M4,Inv1,In
v2,Inv3,SM.Quote,SM.Order,SM.Invoice,SM.Cre
dit Memo,SM.Contract 
Quote,SM.Contract,SM.Test,S.Return,P.Return,S
.Shipment,S.Ret.Rcpt.,S.Work Order,Invt. Period 
Test,SM.Shipment,S.Test Prepmt.,P.Test 
Prepmt.,S.Arch. Quote,S.Arch. Order,P.Arch. 
Quote,P.Arch. Order,S. Arch. Return Order,P. 
Arch. Return Order,Asm. Order,P.Assembly 
Order,S.Order Pick 
Instruction,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,C.Statement,V.Re
mittance,JQ,S.Invoice Draft,Pro Forma S. 
Invoice,S. Arch. Blanket Order,P. Arch. Blanket 
Order



• Used for defining which report(s) to print for 
specific sales and purchase documents, e.g. ”Print 
Order Confirmation”

• Implemented as an option field
• Provides programmatic validation at compilation 

time
• But is difficult to extend

Report Selections

–

S.Quote,S.Order,S.Invoice,S.Cr.Memo,S.Test,P.Quote,P.Order,P.Invoice,P.Cr.Memo,P.Receipt,P.Ret.Shpt.,P.Test,B.Stmt,B.Recon.Test,B.Check,Reminder,Fin.Charge,Rem.Te
st,F.C.Test,Prod. Order,S.Blanket,P.Blanket,M1,M2,M3,M4,Inv1,Inv2,Inv3,SM.Quote,SM.Order,SM.Invoice,SM.Credit Memo,SM.Contract 
Quote,SM.Contract,SM.Test,S.Return,P.Return,S.Shipment,S.Ret.Rcpt.,S.Work Order,Invt. Period Test,SM.Shipment,S.Test Prepmt.,P.Test Prepmt.,S.Arch. Quote,S.Arch. 
Order,P.Arch. Quote,P.Arch. Order,S. Arch. Return Order,P. Arch. Return Order,Asm. Order,P.Assembly Order,S.Order Pick 
Instruction,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,C.Statement,V.Remittance,JQ,S.Invoice Draft,Pro Forma S. Invoice,S. Arch. Blanket Order,P. Arch. Blanket Order



• Should we preserve compatibility (no upgrade)?
• Change type from Option to Integer? Or to Code?
• How to hard-code specific values?
• Add related table to define values?
• …or wait for (modern) AL?

Can We Fix Report Selections Usage?



• Generic – not tied to any specific entity
• User defined

• Dimensions
• Values
• Rules

• CaptionClass functionality – was implemented for this specific purpose

Dimensions (the year 2000 way)



• E.g. Item
• Pattern for 

entities
• Sales Line
• Ledger
• Library functions

Dimensions

G/L Account Customer Item

Default
Dimension

Value

Dimension
Name

Dimension
Value

{or}

111

. . .

0..*0..*0..*
0..*

1

10..*

Relates the same way
as ex. Item:
Vendor
Resource
Job
Bank Account
Prospect
Employee
Fixed Asset
Insurance

1
0..*



Dimensions - CaptionClass



CaptionClass – Custom caption



AutoFormatExpr



• Suggest Item 
Charge Assignment
from a sales line

• the Item Charges 
test codeunit is 
134350

Item Charge



Codeunit 5807 ” Item Charge Assgnt. (Sales)”
Item Charge

String Menu



Item Charge



• Basic common building blocks
• General Ledger
• Debitor / Creditor Ledger
• Inventory

• Functional Areas
• Service Management
• Manufacturing
• Warehouse Management
• Distribution

Building Blocks

Horizontal

Vertical



• Service Contracts
• Magazines, News
• Rentals
• Housing
• Utilities

• Electricity
• Water
• Internet

• Insurance
• Memberships

• Gyms
• Sports clubs

Example: Subscriptions
• Manage Subscriptions
• Create periodic invoices

(batch job)
• Adjust subscription price
• Print/send customer

advice about change in 
price or conditions

• Direct Debit
• SEPA
• Credit cards



Subscriptions
Goal: Recurring invoice, e.g. for gym membership

CustomerSubscriptions

Customer Subscription

This is almost what we have today as “Recurring Sales Lines”
…but we need more.

Recurrence

Terms and conditions

Adjust Prices Advice on change

Test Report Bank – Direct Debit



Subscriptions
Goal: Recurring invoice, e.g. for gym membership

CustomerSubscriptions

Customer Subscription

This is almost what we have today as “Recurring Sales Lines”
…but we need more.

Recurrence

Terms and conditions

Adjust Prices Advice on change

Test Report

…and our customers need even more...

Bank – Direct Debit

Events

Ev
en

ts

Report 
selections

Custom 
Word 

Layouts

Report 
selections



Subscriptions
CustomerSubscriptions

Customer Subscription

This is almost what we have today as “Recurring Sales Lines”
…but we need more.

Recurrence

Terms and conditions

Adjust Prices Advice on change

Test Report

…and our customers need even more...

Bank – Direct Debit

Events

Report 
selections

Custom 
Word 

Layouts

Report 
selections

Replaced logig – e.g. no document creation



• Remove dependencies
• ..also the hidden ones

When separating the G/L from the rest...



• General Journal needs to be ”General”, i.e.
• Also post to Inventory and other sub-ledgers
• Must be extendable to other  (yet unknown) sub-ledgers

• When posting a General Journal that consists of a mix of types,
• The batch will be passed on to all subscribers of the posting function 
• The sub-ledger posting function will handle ”its own” journal lines and 

replace ”their” records with G/L journal lines or any other type known to 
them, if applicable

• Finally batch is processed by the G/L module, at which time it should only 
contain G/L lines

Example: General Journal



Upgrade



codeunit 50100 MyUpgradeCodeunit
{

Subtype = Upgrade;

trigger OnCheckPreconditionsPerDatabase(); begin end;

trigger OnUpgradePerDatabase();
begin

// your upgrade logic goes here
end;

trigger OnValidateUpgradePerDatabase(); begin end;
}

* PerCompany triggers omitted for brevity

Upgrade Code



Joint Upgrade – Serial

Upgrade Process
Transaction

Base

…

Check Preconditions
Upgrade

Validate Upgrade

Transaction
Extension 

A
Check Preconditions

Upgrade
Validate Upgrade



Joint Upgrade – Single Transaction

Base Extension A

Validate Upgrade

…

Base Extension A …

Base Extension A

Upgrade

…

Check Preconditions
Upgrade Process



Module API – Execution Context



Module API – ModuleInfo Type



Check if upgrade on events example



• Versions do not need to be applied in sequence
• ie. Can go 1 -> 2 -> 3 or 1 -> 3

• Extensions can be uninstalled prior to an upgrade being invoked
• COMMIT is ignored during upgrade

Extensions Upgrade Considerations



• Only additive changes allowed to existing tables
• No destructive changes:

• Removing fields/keys
• Renaming fields/keys
• Changing datatypes

• Use ‘ObsoleteState’ property to signal deprecated fields
• Recommended to use ‘Pending’ for a period of time to 

give 

Extension Schema Changes



• Learn about writing extensible code
• Learn about writing safe upgrade code
• Give us feedback!
• Contribute to our GitHub repositories

What does this mean for you (partner)?



• GitHub: Microsoft AL
https://www.github.com/Microsoft/AL
• Any issue you may have with our new development tools

• GitHub: Microsoft Open C/AL Library
https://www.github.com/Microsoft/cal-open-library
• Addition of library functions

• GitHub: AL Application Extensions
https://www.github.com/Microsoft/alappextensions
• Request for external
• Request for integration events
• Light request for application enhancements
• Open sourced Microsoft Dynamics Business Central extensions

• The “Ready2Go!” Program
https://aka.ms/Ready2Go
• Anything else, really

Resources






