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Report extensibility
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Complex return types

Interface enhancements
Returning records in lookups
Onboarding

Debugger enhancements
Table extension keys

Improved reference docs
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Customizing reports

: Up until now only possible to substitute reports
a Forced to branch and reimplement base app reports
o Forced to branch and merge ISV additions

Major pain
Costly for simple changes
Additional maintainance burden for additional to original report object

AN

Gap has been around since the introduction of extensions
Highest voted idea on https://aka.ms/bcideas for several releases

Report Extensions should be introduced
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Finally support for report extensions!

No longer need to branch reports for additive changes
Add columns, data items, request page extensions and layouts to existing report
Multiple ISV apps can add to same base report datasets and PTEs uptake in layout
Also for processing reports

SN

Still branching/copy for destructive changes
Modifying existing dataitems and columns
Changing trigger code on existing report

NN

There are now two report customization stories
Event based substitution of a report without changing any actions in the Ul
Report extension for additive contributions

Il %1 €© o405/ 10505
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= Anatomy of a report extension

&

* New top level object ottt P SO

s Requires an ID, reuses report range tora

t} Extends keyword it

© New treportext snippet B
[} Supported properties avestoag z’
i Only RDLCLayout and WordLayout é

z

Similar top level sections as report
Dataset for dataitems and columns
Request page
Labels (planned for 18.1)

Triggers
Procedures
Variables “global” to report extension

Supported triggers
On pre and post report run (but not OninitReport)
No overwrite, extended report runs first, then by graph
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Adding columns to existing dataitems

New add(<existing dataitem>) dataset section

[t Target existing dataitem in
(]} The extended report

Report extensions in dependency graph
Add columns for
Field in dataitems source table, incl table extensions

Variable in report extension umn(coluantames; integertield +

AN

Protected variable in report graph
2 Expression Lplorstsoanliodediodosi

Procedure, local or protected in report graph

Column properties like in normal report dataitems
Except Caption, CaptionML and IncludeCaption > 18.1+

events1.social27.com

Modifying existing data items

In general not supported through report extensions

Some properties will be supported in 18.1+
RequestFilterFields (additive)
CalcFields (additive)

S\

SN

o No plans to support modifying column properties
= Add new column, hide from layout and transform value

No plans to support modifying labels

No plans for overwriting existing triggers
Will add more additive triggers in 18.1+




New sections to add dataitems

Add to existing dataitems in
The extended report
Report extensions in dependency graph

Same triggers, e.g, OnAfterGetRecord()

Can add a number of new, nested dataitems

Add nested in target dataitem with addfirst() and addlast()
Add next to target dataitem with addbefore() and addafter()

Members similar to normal report dataitems
Same properties, incl defining table relation

Same column support as in regular dataitems

reportextension

dataset

{

addfirst(AnchorDatalten)

Add new dataitems to existing dataitems

dataiten(NestedDataltes)

© MyReportéxt extends MyReport

Link = ID = field(RelatedID);

DataItemLink = ID = field(OtherRelatedID);

AN
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Adding new root dataitems not supported

/10505

s “Standard

Sales

Tovolce

AN

\
"




« G @ & hipsy/eventslsocial2?.com/m ! 1202 1w1/ag

Extending request page

~
_ON No properties available on requestpage
a Layout section similar to page extensions
2 addafter(), addbefore(), addfirst(), addlast()
& modify()
a8 moveafter(), movebefore(), movefirst(), movelast()
£
2 Adding fields similar to report request page
Columns, Variable, Expression, Procedure
In report extension or protected members in
dependency graph
Triggers similar to report request page
€ C @ https://events1.social27.com

Request page triggers

Triggers on requestpage node

Same as page extension triggers

o
=y Triggers on new requestpage field

Same as page extension field

requestpage
layout
addfirst(Content)
{
group(Options)
field(“Show?"; MyVariable)
{
ApplicationArea = All;
trigger OnValidate()
begin
end;
}
}
}
}
trigger OnOpenPage()
begin
end;

Triggers on modify request page fields

Same as page extension modify fields

OnAfterAfterLookup

ali

Call sequence
Works like in pages
"After” call after original field definition triggers
Others will overwrite
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Adding layouts

Similar to normal report
Up to one RDLC and/or Word layout
Not required, e.g., column only report extension

Note
No extensibility of layout itself, only substitution
Multiple same-type layouts still not supported
Cannot copy from extended report in VS Code, must export from client

Deployed with app
By default layout will not be “auto-assigned” for report
Automate: Add install code setting up new layouts

Manual: Select in Report Layout Selection page

Selecting layout in Report Layout Selection page

Select among all installed and custom layouts

Note
Only possible to select layout types supported by base report

Report Layout Selection (and Customer Report Layout) page does not list parent extension for
available layouts
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happens on uninstall?

=
- Report extension layouts will be
Hidden on uninstall ]
G Removed on unpublish
(o)
s
= Custom layouts stay =
p =

ol Runtime error if using removed columns
Must be fixed manually

Same as for breaking changes in regular
reports

Dynamics 365 Business Central

Item Overview




Dynamics 365 Business Central

Item Overview
Description Country of Origin ;
1896 ATHENS Desk AT 1,000.80 %
1900-5 PARIS Guest Chair, black us 192.80 Z
1906-S ATHENS Mobile Pedestal b oK 433.60 :
1908-S LONDON Swivel Chair, blue NO 190.10 =
1920-S ANTWERP Conference Table SE 647.80 ~
1925-W Conference Bundle 1-6 DE 188.80 §
s 19285 AMSTERDAM Lamp R 54.90 N
@ 1929W  Conference Bundle 1-8 NL 233.80 3
- 1936-S BERLIN Guest Chair, yellow N 192.80
1953-wW Guest Section 1 (2] 125.80
1960-5 ROME Guest Chair, green EL 192.80
1964-S TOKYO Guest Chair, blue GB 192.80
1965-W Conference Bundle cA 23380
1968-S MEXICO Swi v 190.10
1965w C.W 210
1972-S MUNICH Swiee an, 190.10
1980-S MOSCOW Swivel Chair, red m 190.10

" B v » . T

<
= C (] A Not secure | vnext
Dynamics 365 Business Central
/’
&
Item Overview
& ntry of Origin _Barcode
1896-S ATHENS Desk AT ‘“”“l“"’l ‘Hlmm 1,000.80
1900-5 PARIS Guest Chair, black us Hml ll'll“l”"l‘"“ | 192.80 L
572225161650
‘ 1906-S ATHENS Mobile Pedestal DK “ml“l I|||| “Iml 433.60
s l9grz3aliesasy
1908-S LONDON Swivel Chair, blue NO 190.10
‘ 1920-S ANTWERP Conference Table SE 647.80
1925-W Conference Bundle 1-6 DE 188.80

1928-S AMSTERDAM 54.90

Conference 233.80



More in LE21-03 - Server and Database

Add barcode to a report
1. Encode string in AL

= 2. Add encoded string to report dataset
3. Apply barcode font in report layout

Supported format
Codabar
Code 39
Code 128
Interleaved 2 of 5
MS| Plessey
UPC / EAN (EAN-8, EAN-13, UPC-A, UPC-E)
USPS (IMB/Postnet/Planet)

A couple of rough corners at 18.0 release

Major known issues resolved in CU1
Captions removed on compilation
addafter/addbefore for dataitems inserting as children

Additional gaps

P Limited modify syntax for dataitem > 18.1+

Label section support > 18.1+

Custom layout from report extension layout > 18.1+

Cannot obsolete report extensions yet

Txt2AL does not generate report extensions

Cannot yet insert custom report layout as copy of built-in report extension layout.
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Permissions in AL

comy

Permission sets and entitlements

Permission sets

Defines user access to objects, e.g., read or
write

Entitlements
Maps licenses to permission sets

Up until now defined in xml files
Deployed as data
Hard to hotfix in service
Not very developer friendly




Permissions and entitlements: From 2021 Wave 1

Permissions and entitlements are now AL objects
Deployed as metadata
Hotfixed as any other app

Benefits of AL source format

Easier to read (e.g., object names instead of just IDs)
o Supports source control, reviews, merge/diff
1’ Easy to add comments

Benefits of compiler support
Intellisense support
Diagnostics (warnings/errors)
Search, navigate, and lookup, eg. Ctrl+T and F12
Directives for conditional compilation

events1.social27.com

Permission object

Defines a named set of object permissions
Can be public or internal
Can be assignable to users, or not

Assign permissions for objects
Directly to object ID
Using * wildcard (caution: global)
Nesting other permission sets

Can be extended
Only additive changes
Caution: Add to all uses of parent permission set




Entitlement object

entitlement "Dynamics 365 Business Central Essentials BaseApp”

Defines the objects in a license :

Links to license type and id 1d = '92065622-7dd8-4c83-97b6-a356414dbd36
ObjectEntitlements

“BaseApp Objects - Exec”,
"D365 BASIC",
"D365 BUS FULL ACCESS",

o) Links to permission sets
o) D365 DIM CORRECTION",
“D365 MONITOR FIELDS",
“Reten. Pol. Setup - BaseApp”,

Base app only for now “Security - Baseapp";

Interested in more?

Join session!
LE21-09 Permissions and entitlements

Covers new permissions and entitlements in detail

Opt-in server setting onprem
Conversion tools between xml and AL objects for compare and merge
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Return of the complex types
Complex return types #228
‘ Gallimathias commented on 17 May 2017 Contribut

It would be nice if in AL complex data types could be defined as a return type. e.g. Records, Codeunits etc.



procedure GetNumber(): Integer;
begin

exit(42);
end;

-

iR

£ Fvaqaar v

procedure GetCodeunit(): codeunit MyCodeunit;
begin

// return codeunit with state
end;
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Returning a record

77224
)

J 734
Q
i

{77

procedure GetCustomerByName(Name: Text): record Customer;
var

Customer: record Customer;
begin
i Customer.SetFilter("Search Name", '%1', '@*' + Name + '*’);
3] exit(Customer);
end;

Named return values

procedure GetCustomerByName(Name: Text) Customer: record Customer;

begin
Customer.SetFilter("Search Name", '%1', '@*' + Name + '**);

end;
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Default return values

S
'Ll
s

procedure GetCustomerByName(Name: Text): record Customer;
begin
end;

e

procedure GetCustomerByName(Name: Text) Customer: record Customer;
begin
end;

« c ® itps:/events1 social27.com " s © » ¢ © (PEowr g -

Using the returned values

procedure UseIt()
var
Credit: Decimal;
begin
Credit := GetCustomerByName('SPOT').CalcAvailableCredit();

b end;
J procedure GetCustomerByName(Name: Text): record Customer;
begin
//
end;
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Get more!

N

Ay Y e

procedure GetMore(): record OfEverything;

Interface enhancements
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Interface obsoletion

/// <summary>

/// One great interface about to be obsolete.
/// </summary>

interface ITheInterface

{
ObsoleteState = Pending;
Shsoiets Interface { ObsoleteReason = 'Gone with the wind';
procedure TheOldMethod();
}
C QA O hitpss/eventst.social2l.com/msdyn36Shclaunchevent2021wl/agenda/player/95494 M as s @

Interface obsoletion

codeunit 50110 ImplementingCodeunit implements ITheInterface

procedure TheOldMethod();
begin
// Method implementation
end;
procedure InterfaceConsumer()
var
intf: Interface ITheInterface;
begin
intf.TheOldMethod();
end;

enum 50132 TheEnum implements ITheInterface
value(@; None)

Implementation = ITheInterface = ImplementingCodeunit;

AL0432 Interface ‘IThelnterface’ is marked for removal. Reason: Gone with the wind.

1/agenda/player/95494 0 a s ©@ >» @ (mEnaes Q) -
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Interface method obsoletion

-

/// <summary>

/// One great interface about to be obsolete.
/// </summary>

interface IThelInterface

e AN

[Obsolete('Too old')]

Ohsoléts:Method { procedure TheOldMethod();

}

< C @ 1ps//events1 social27.com W R

Interface method obsoletion

codeunit 50130 ConsumingCodeunit ;
{
procedure InterfaceConsumer()
var é
intf: Interface IThelnterface; E
o] begin =
2 intf.TheOldMethod(); 'S
end;
}

codeunit 50110 ImplementingCodeunit implements ITheInterface

(
procedure TheOldMethod();
begin

// Method implementation
end;
}

AL0432 Method ‘TheOldMethod' is marked for removal. Reason: Too old.
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Internal Interfaces

/// <summary>

/// The Internal interface
/// </summary>

interface ITheInterface

{

Access = Internal;

procedure TheMethod();

UnknownValuelmplementation property

3!

Eh)
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Loyalty benefits sample

l’
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interface ILoyaltyBenefits
{

Declaration
procedure HasBenefit(benefit: Text): Boolean;

}

codeunit @ NoBenefits implements ILoyaltyBenefits

Implementation
procedure HasBenefit(benefit: Text): Boolean;
begin

exit(false);

end;

x I+ - 8 X
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Defaultimplementation property
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enum 50146 Loyaltylevel implements ILoyaltyBenefits

some {
o) Extensible = true;
et DefaultImplementation = ILoyaltyBenefits = NoBenefits;

value(d; Bronze)

Implementation = ILoyaltyBenefits = NoBenefits;
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var
LoyaltyBenefits: interface ILoyaltyBenefits;
Customer: record Customer;
begin
LoyaltyBenefits := Customer.Loyalty;
if LoyaltyBenefits.HasBenefit('Freeshipping') then begin

Ship for free

events1.social27.com

enumextension 50148 SilverLoyaltylevel extends Loyaltylevel
value(1; Silver)

Implementation = ILoyaltyBenefits = SilverBenefits;

4351 1 10505
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UNINSTALLED
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UnknownValuelmplementation property
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enum 50148 Loyaltylevel implements ILoyaltyBenefits

] {

s Extensible = true;

DefaultImplementation = ILoyaltyBenefits = NoBenefits;
UnknownValueImplementation = ILoyaltyBenefits = UnknownBenefits;

value(®; Bronze)

}
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Defaultimplementation Use to prevent downstream breakage in extensions when adding
interfaces to enums

UnknownValuelmplementation ~ Use to provide interface implementations for values that are

removed (unknown) the enum

e » v @ (

< G @ tps/eventstsocia2?.com : X

L
'

SN

s

-




<« ttps://events1.social27.com

-
s 5 - . A\

& Selecting an item for a sales line N
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In AL

fefNi

fe

. table 37 SalesLine ;
a { & é
— .
> ields EE
{ table 27 Item =

field(1; PK; Code[20]) { } =

field(2; Ttem; Code[20]) fields v

{ {

_ . field(1; No; Code[26]) { }
: BRbLeReLyCcH = Kten field(3; Description; Text[108])
{

field(3; ItemDescription; Text[108]) )

{ }
g TableRelation = Item.Description; }

}
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table 37 SalesLine

fields
{

Triggers

field(1; PK; Code[20]) { }
field(2; Item; Code[20])

TableRelation = Item;

trigger Onvalidate()

o ar

Item: record Item;

[} Item."No." := Rec.Item;
- Item.FindFirst();

o Rec.ItesDescription := Item.Description;

}
o field(3; ItemDescription; Text[109])

TableRelation = Item.Description;

Onvalidate()

Item: record Item;
begin
Item.SetRange(Description, Rec.ItemDescription);
Item. FindFirst();
Rec.Item := Item."No.

end;

I 51 @ seei0ses

< C 0 ‘events1.social27.com + v s © > T

trigger OnValidate()
var

Item: record Item;
begin

Item."No." := Rec.Item;

NN

Item.FindFirst();
Rec.ItemDescription := Item.Description;
end;
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Triggers

var

begin

end;

‘events1.social27.com

Problem!

temDescription

1001

cd > [ 20081

trigger Onvalidate()

Item: record Item;

Item.SetRange(Description, Rec.ItemDescription);
Item.FindFirst();
Rec.Item :

No. T ¥ De

Base Unit
Base Uni

Measure
PCS
PCS
PCS

Unit Pri
4,000.00
4,000.00

0.00

Select from full list
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Problem!

field(ItemDescription; Rec.ItemDescription)

{

TableRelation = Item.Description;

trigger OnValidate()
var
Item: record Item;
begin
Item.SetRange(Description, Rec.ItemDescription);
Item.FindFirst();
Rec.Item := Item."No.";
end;

field(ItemDescription; Rec.ItemDescription)
TableRelation = Item.Description;

trigger OnAfterLookup(Selected: RecordRef)
var

Item: record Item;
begin

Selected.SetTable(Item);

Rec.Item := Item."No.";

AN

end;




RecordRef

field(No; Rec.No)

field(50139; Type; Option) trigger OnAfterLookup(Selected: RecordRef)
{ var
OptionMesbers = Item,Resource; Item: record Item;
Resource: record Resource;

NN

Field(50148; No; Code[2¢ begin
{ case Selected.Mumber of
a TableRelation = a 2 3
v (T const(Item)) Item | — gin
else if (Type = const(Resource)) Resource; B Selected.SetTable(Item);
} Rec.Description := Item.Description;
field(s0141; Description; Text[100]) end;
{ Tatabase: {Resource:
TableRelation = begin
if (Type = const(Item)) Item.Description Selected.SetTable(Resource);
else if (Type = const(Resource)) Resource.Name; Rec.Description := Resource.Name;
ValidateTablerelation = false; end;

3]
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New tours with teaching tips




Defining teaching tips g
sy

AboutTitle and AboutText properties
On page object and its fields, actions, and parts
Multi-language versions available

No control of teaching tip sequence
Tours handled by client rendering

Post an invoice

Extending teaching tips

Just like normal page extensions
Add AboutTitle and AboutText to new page extension controls

Modify existing page controls
P Overwrite with new title and/or description
Suppress by overwriting with empty value (title)




Interested in more?

Watch onboarding session
LE21-15 Simplifying customer onboarding

Also covers Getting Started checklist and much more
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Inspecting large text variables during debug

Variables pane challenge
Only first line of variables shown
Tooltip is truncated

iofmixieiefng

]

& Source view challenge
A Tooltip is truncated

o

Both are VS Code limitations

« G @ tips./eventst.social2T.com 7 : € = @ (

. We now support the Debug Console

Standard way to show large variable content in VS Code
Supports multiline variables and will not truncate
Just type in variable name and hit return
Also supports our SQL database statistics




We now support the Debug Console

Standard way to show large variable content in VS Code
Supports multiline variables and will not truncate
Just type in variable name and hit return
Also supports our SQL database statistics

Snapshot debugger enhancements

Now enabled for production environments (>v17.3)

Support for built-in system codeunits (from v18.1)
Capture stack traces originating from system codeunit ids > 2 billion
E.g., triggers for system objects like reporting, install, upgrade, system actions etc

s Likely supported soon (18.2)
- Ability to hover on variables in source view during snapshot playback
Ability to see SQL Database statistics at snappoints
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Snapshots in code without source files?

ot You can investigate code and set snappoints in symbol AL (.dal) files
Use snapshot launch configuration to download symbols directly from prod
Only for extensions with ShowMyCode=true

How to find and navigate to symbol code to set snappoints?

Use event viewer to record objects throwing in repro steps
Use a small HelloWorld sample to navigate to .dal files with Go to Definition (F12) and continue from there

Extending table keys




Extending table keys

Add key tO baSe table frOm table tableextension 5018@ MyExtension extends Customer
extension :
eys
All fields must be in base table Hevcustomers [E1y, “eomtry Ragion €o0e) ()
}
Keys cannot span across base table and table y
extensions

For more, see
LE21-03 What's new: Server and database

Improved reference docs
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Autogenerated docs for public APIs

Meth
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resource type
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ods added to TOC: Search & breadcrumbs

BigText.AddText Method

Parameters
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DEV and Designer extensions are LOST on sandbox upgrade

Data is retained
Manually reinstall extension on upgraded sandbox

juipiivisiofoitieialng

Always export sandbox Designer extensions when changed
As generated source is metadate/code, not data, and thus lost

v18: Deploying DEV from VSC to sandbox adds output window warning
Consider deploying as PTEs if sandbox needed for testing

Call to action

Try out report extensions, convert a few existing custom reports

Adopt complex return types

Create fallback handlers for unknown enum values

Use snapshot debugger to troubleshoot in cloud prod environments

Give us feedback
https://github.com/microsoft/AL
https://aka.ms/bcideas




