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OnRun: Ln 11 Col 12

Navision_main - Microsoft Dynamics NAV Development Environment
File Edit View Tools Window Help

P M 8 @ ®

3 =0nRun(VAR Rec

Name
71 Purch.-Disc. (Yes/No)
73 Purch.-Explode BOM
74 Purch.-Get Receipt
76 Purch.-Get Drop Shpt.

1 =Documentation()

OnBeforePostSalesDoc(Rec);

Modified Version List
NAVW110.0
NAVW111.0
NAVW111.0
NAVW111.0

: Record "Sales Header")

ValidatePostingAndDocumentDate(Rec);

IF PreviewMode THEN BEGIN
CLEARALL;
PreviewMode := TRUE;
END ELSE
CLEARALL;

GetGLSetup;|
GetCurrency("Currency Code");

SalesSetup.GET;

SalesHeader := Rec;
FillTempLines(SalesHeader);
TempServiceItem2.DELETEALL;
TempServiceItemComp2.DELETEALL;

// Header
CheckAndUpdate(SalesHeader);

EUROPE\esbenk

mibusc.com



To-do list for a new Developer Experience

mmmmmmmmmm

State of the art development experience
Better development story for extensions
Protect existing partner investments
Support tor standard SCM — file based
Abllity to add new features quickly
Faster complle time
Componentized compller
Support for modularization
Cloud deployment
Appedl to new developers



B <3 64 Visual StudioCode-Cc X + Vv

< O 5 code.visualstudio.com ‘,ﬁ{ = /1. &
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Do Visual Studio Code Docs Updates Blog Community Extensions FAQ R Search Docs 4 Download

Version 1.15 is now available! Read about the new features and fixes in July.

pJ www.ts - node-express-ts - Visual Studio Code

File Edit View Goto Help

Code editing. e . - —

C app + PP 5
@popular

o t debugModule = require('de
Redefined ST e e
o C# for Visual Studio Code (p...

F— debug = debugModule(

Free. Open source. Runs everywhere. Python ” %o ek

tn (multi-t... "
é LEING. OEURRPNID SU-L port = normalizePort(process.env.PORT ||
Install
app.seti('port’', port));

Download for Windows Debugger for Chrome +0 CSSIn

S e vV q Debug your JavaScript code... o@ (CCCin
able bul B
Install Ser == ex

C/C++ PR server.li ¢ ex
Complete C/C++ language ... server.on =
Install server.on

Go b e e e ok *Q Message
O Rich Go language support f... no ¢
Install »

ESLint * %k *k
{} Integrates ESLint into VS Ca...
Install

normalizePort(val: any)
port = parselnt(val, 10);

©master S 11131 Q0ADO Ln 9, Col 21

&S & [=;

IntelliSense Debugging Built-in Git Extensions




Demo - Hello World




Project = Folder

@ EXPLORER

4 OPEN EDITORS

p = CustomerTableExtension.al|
4 CUSTOMERTABLEEXTENSION

4 \yscode
@ {} launch.json

{} settings.json

h < e
= CreateCustomer.al

L.J‘ = CustomerCaraextension.al

= NlectnmarTahlaEviancinn al

p XML DOCUMENT
I esbenk/DirectionSamples* 0431 Q@0AO

%: dile Cogeaig stk danolthet ibgsete
fofdemetionb-¢tdtdso launching and

Blalytkein dm i s\ hdpzsnsb @ dididi topgl. json
fihdemiqrioe tid quisdvnggesArfpsedocees

Our configuration contains:
R khibeistihiches ik dait bedi sotidiofitbel batea s o

sartetiinglapgi|abkanddstan Shucdiadode.
Hudiheualdicbd omctyded in SCM

It should NOT be included in SCM
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JSON is built on two structures:

e A collection of name/value pairs. In various lang
e An ordered list of values. In most languages, this

These are universal data structures. Virtually all modes
In JSON, they take on these forms:

An object is an unordered set of name/value pairs. An

An array is an ordered collection of values. An array t

array

0 | value

e
S

A value can be a string in double quotes, or a number,

value

— (s }—

[Famber}—
[ohjeet }—
(oo }—
Cm—
Gamo—
CGa—

A string is a sequence of zero or more Unicode charac

string [

Any UNICODE character ¢
" or \ or control chara

quotation mark

reverse solidus

solidus

backspace

formfeed

newline

carriage return

horizontal tab

4 hexadecimal

A number is very much like a C or Java number, excef

number

id":
name" :

publisher":
brief"
description”:

JSON (JavaScript Object Notation)

JSON (JavaScript Object Notation) is a lightweight data-interchange format. It is easy for humans to read and write. It is easy for machines to parse and generate. It is based on a subset of the JavaScript Programming Language, Standard ECMA-262 3rd Edition - December 1999. JSON is a
text format that is completely language independent bu eac nanwantinne that ara familior tn nrnnrammars of tha £ fomilu af lanmanac inclndine £ Mas O# Tava TauaQaring Darl Duthan and manu nthare Thaca neanartine mala T&NN an idaal data_intarchange language.

"1d6b6366-ccO4-4b3e-a426-4daca84b85el”,

"ALProjectl",

version":

compatibilityId":

n
’

"Default publisher",

!

"1.0.0.0",

"1.0.0.0",

privacyStatement": ,

EULA" :
help"
url”:
logo”

capabilities
dependencies

’
n

!

?

?
n o,
n o,

L[],
L[],

screenshots": [],

platform”:
application”:

idRange": {
"from":

|l.t0l|:

50100,

50149

"11.0.0.0",
"11.0.0.0",

object

{}
{ members }

members

pair

pair
pair , members

string : value

array

[1

[ elements ]

elements

value
value , elements

value

string
number
object
array
true
false
null

string

" chars "

chars

char

char
char chars

any-Unicode-character-
except-"-or-\-or-
control-character

\ "

\\

\/

\b

\f

\n

\r

\t

\u four-hex-digits

number

int

frac

exp

int

int frac

int exp

int frac exp

digit

digitl-9 digits

- digit

- digitl-9 digits
. digits

e digits

digits

digit
digit digits

e
et
e-
E
E+
E~

mibusc.com



Demo - Hello World,
Continuved




What did we just see

Visual Studio Code with the AL Language extension
App deployed to a Dynamics 365 In Azure/On-Prem

A simple page extension



How does the deployment work

mibusc.com

> HelloWorld.al — ALProject30 — Visual Studio Code — O X
File Edit Selection View Go Debug Tasks Help

= HelloWorld.al % {}

11101010010 » 65

)10110101
101111 W2}
)100 |
)1

Ln11,Col2 Spaces:4 UTF-8 LF AL @
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Deployment Options i
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launch.json

Help

M Welcome X ] ease choose the serve

Microsoft cloud sandbox
Microsoft cloud sandbox

Your own server

http://localhost, nav, tenant default

Visual Studio Code
Editing evolved

]



Symbols and Modules

mibusc.com

— ALProject61 — Visual Studio Code —
ion View Go Debug Tasks Help

RER WarnK Symbols are missing Download symbols  Close

EDITORS 1 Welcome To your new AL extension.
Welcome 2 // Remember that object names and IDs should be unique across all
. . . . o
HelloWorld.al i // AL snippets start with t*, Like tpageext - give them a try and
JJECT61 ) ) ; o
5 pageextension 50100 CustomerListExt extends "Customer List
“ode
6

Applicatioroundation

&
| -
O
Y
HE)
e
o

System




The syntax

mibusc.com
49 DI = co = Codeunit.al = Page.al @ = Tableal
50 . ) 1  page 50100 MyPage
6 layout {
7 area(content) {
8 group(GroupName) {
9 Caption = 'Nice Group';
10
11 field (Name;Name)
12 { _
13 Caption = 'Customer Name';
14 Visible = true; N Properties
15 ToolTip = 'This is the Customer name';
16 -
17 trigger OnValidate(); B
18 begin
19 - Triggers
20 end;
21 } -
22 }
23 }
24 g
| s ;; . ;(‘e;‘i-;w"- VLTS J IVICLIIVUUD
714 ena; 2; } e



Where are my designers

mibusc.com

JﬂA&Ms%—Wm&Mﬁ—Wwdwdoww R leXLLLDUJ)
File Edit Selection View Go Debug Tasks Help {
= Addressal X = = Description = 'The Service URL of the service you want to connect to.'.
ExtendedDataType = URL;

} table 50141 AmazingData

g {
o table 70051000 Address

{ {

_ fields
fields
( {

o BN PerfectUl.al — Debugger

l:]\, Velcome {} app.json {} settings.json {} launch.json = CustomerListExt.al
tp

FantasticCo

_

umbers property

..... age, Page of type card

age, Page of type list 's whether the system will clear a range of
..... ¢
agecust page Id PageName s as it formats them.
ageext {
rocedure PageType = Card;
rofile SourceTable = TableName;

-----
ooooo
ooooo

layout

{

area(content)

{

group(GroupName)
Column CustAddr[2] CustAddr2

Help




Demo - Designer



Designer

> HelloWorld.al — ALProject30 — Visual Studio Code — O X

File Edit Selection View Go Debug Tasks Help

X

"Customer List"

Ln11,Col2 Spaces:4 UTF-8

InPrivate [ Edit - Item Card - Dynai X 4
O esbenk-sp4

Dynamics 365 Financials 1928-5 ERDAM Lamp Sandb

O Design mode  stopdesigning v More ”
BOMEY HOME ACTIONS NAVIGATE El—l
s L) New
£ xom 14 19 . ¥ & 4P
o it Item  Item Reclassification ~ Attributes ~ Phys. Inventory Ledger ~ Set Special Set Special Special Prices & Discounts  Send Approval Cancel Approval Approvals ~Notes  Links  Previous Next
Journal Journal Entries Prices  Discounts Overview Request Request.
Manage Process Item History Special Sales Prices & Discounts Request Approval Show Attached Page o)
b Salf N
EDIT - ITEM CARD
Dyr X
Picture v =
b Sall .
1928-S - AMSTERDAM Lamp
Blal
Item
Sal( b
| 5. Description AMSTERDAM Lamp i \ .
P Sall Blocked [m]
Iter
Inventot
cus Y
Sl Inventory 272
S5 Qty. on Purch. Order 0
Tral
Qty. on Prod. Order 0
Costs & Posting ‘ 27,80 | RETAIL ‘ RESALE
Prices & Sales 35,60 Item Attributes v
Replenishment EUrehace Attribute Value
Planning e Color «++ Red
Depth .. 30CM
Item Tracking Height oo GI@Y]
Warehouse Material Description .-+ Steel
< >
Links

(There is nothing to show in this view)

extension=219165b6-9b1f-4204-9475-01657a0172ee
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Developing for the cloud
You are not alone in the cloud

Resources are shared => Resource Governance
Data Is not shared => Sandboxing

Restrictions

Some plafform API's are blocked
Certain application methods are blocked
.net interop Is not supported



What about .net

New native AL types

Move .net functionality to Azure functions

Use native HttpClient to call Azure functions (or other web-services)

Submit pull request to the C/AL Open Library

Requests will be sanitized and It accepted be included in the base application
hitps://githubb.com/Microsoft/cal-open-library



JSON support

W 00 N OV B W IN BB

N NN R R R R R R R R R
N B ® W 00N OV A WNERO

"books": [

{
"title":
"price":
"genre":
"ISBN":

})

{
"title":
"price":
"genre":
"ISBN":

})

{
"title":
"price":
"genre":
"ISBN":

}

"Pride And Preju

"24.95",

"novel”,
"1-861001-57-8"

"The Handmaid's

"29.95"

"novel”,
"1-861002-30-1"

"Sense and Sensi

"19.95",

"novel”,
"1-861001-45-3"

LOCAL PROCEDURE CreateBooks@7(
VAR JObject@le@l : DotNet "'Newtonsoft.Json,
VAR

JArray@l100ee : DotNet "'Newtonsoft.Json,

mibusc.com

..".Newtonsoft.Json.Ling.JObject");

..".Newtonsoft.Json.Ling.JArray";

1 et e—miem — — L=, S —e= 1 S == S = e == =

local procedure CreateBooks() JObject: JsonObject;

var

’ JArray:

begin
JArray.Add(

JsonArray;

CreateBook( 'Pride And Prejudice', 24.95, 'novel’,
JArray.Add(
CreateBook('The Handmaid®''s Tale', 29.95, 'novel’,

JArray.Add(

CreateBook('Sense and Sensibility', 19.95, 'novel’,

JObject.Add( 'books ', JArray);
end;

local procedure CreateBook(
Title: Text; Price: Decimal;
Genre: Text; ISBN: Text) JObject: JsonObject;
begin
JObject.Add('title’, Title);
JObject.Add( 'price’, Format(Price));
JObject.Add('genre', Genre);
JObject.Add('ISBN', ISBN);
end;

JUU JELL.AUU|\JIM I UPEI LY . JIM 1 UpPS! Ly | BSIill = Genre));

JObject.Add(JProperty.JProperty( 'ISBN', ISBN));
JToken := JObject;
END;

'1-861001-57-8"));

'1-861002-30-1"));

'1-861001-45-3"));



O 0 NOY VT & W IN =

e =
VI A W N RO

XML Support

<?xml version="1.0" enc

<books>

‘ <book genre="novel"
| <title>Pride An
| <price>24.95</p
</book>
<book genre="novel"
| <title>The Hand
| <price>29.95</p
</book>
<book genre="novel"
| <title>Sense an
| <price>19.95</p

| </book>

g/books>

mibusc.com

LOCAL PROCEDURE CreateBooks@2(

VAR Document@1©03 : DotNet "'System.Xml, ...'.System.Xml.XmlDocument");
VAR

Book@1060 : DotNet "'System.Xml, ...'.System.Xml.XmlElement";

Books@1001 : DotNet "'System.Xml, ...'.System.Xml.XmlElement";

local procedure CreateBooks() : XmlDocument;
var
Document : XmlDocument;
Node: XmlNode;
begin
Document.Add(
XmlElement.Create('books",
CreateBook('Pride And Prejudice', 24.95, 'novel', '1-861001-57-8'),
CreateBook('The Handmaid''s Tale', 29.95, 'novel', '1-861002-30-1'),
CreateBook('Sense and Sensibility', 19.95, 'novel', '1-861001-45-3")));

exit(Document);
end;

local procedure CreateBook(Title: Text; Price: Decimal;
Genre: Text; ISBN: Text) Element: XmlElement;
begin
Element := XmlElement.Create('book’,
XmlElement.Create('title', XmlText.Create(Title)),
XmlElement.Create('price', XmlText.Create(Format(Price))));

Element.Attributes.Set('genre', Genre);
Element.Attributes.Set("ISBN', ISBN);
end;

Book .AppendChild(Element);

Book.SetAttribute( ‘genre’, Genre);
Book.SetAttribute( "ISBN', ISBN);

END;



TextBuilder

procedure BuildUsingText() Result : Text;

var
i : Integer;
begin
. for i := 1 to 100000 do
Result += Format(i);
end;

procedure BuildUsingBigText() Result : Text;

var
i : Integer;
bt : BigText;
begin
for 1 := 1 to 100000 do
bt.AddText(Format(i));

bt.GetSubText(Result, 1);
end;

procedure BuildUsingTextBuilder() : Text;

var
i : Integer;
tb : TextBuilder;
begin

for 1 := 1 to 100000 do
tb.Append(Format(i));

Exit(tb.ToText());
end;

25 sec

24 sec

72 ms

mibusc.com



New Text Functions

procedure TextFunctions();

var
t : Text;
idx : Integer;
b : Boolean;
t2 : Text;
list : List of [Text];
begin

end;

t := 'Hello World';

b := t.Contains('llo'); // b = true
b := t.EndsWith('0dd'); // b = false

b := t.StartsWith('Hello'); // b = tru
idx := t.IndexOf('World'); // idx = 7
idx := t.LastIndexOf('l'); // 1dx = 16

t := '"Hi';

t2 := t.PadLeft(4); // t2 = ' Hi°
t2 := t.PadRight(4, '-'); // t2 = 'Hi-
t2 := t.ToLower(); // t2 =

t := 'Mon,Tue,Wed,Thu,Fri,Sat,Sun’;

list := t.Split(','); // List contains

t := 'Hello World’;
t.ToUpper().Contains('WORLD"); //

o)
|

—

9

e

rue
ue

.

~ I
' 1]

- iNlA4)
o~

P AV A =~

-
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eneric types in AL - List, Dictionary

mibusc.com

WorkWithListOfCustomers();

customerNames : List of [Text];
customerNames.Add( 'John');

1f customerNames.Contains('John’
Message( 'John is in the list.'

0 references Message('John is not in the list.');
= CountCharactersInCustomerName(customerName : - ; ar counter : ;

Message( 'Element retrieved at index - : + customerNames.Get(1

i
>

clear(counter); . .
customerNames.Set(1l, Marc );

1 to StrLen(customerName

- counter.Get(customerName[i], c) ther ) . .
T e L Message( 'Element retrieved after updating element at index - 1 : + customerNames.Get(1));

counter.Add(customerName[i], 1);
customerNames.Insert(1l, ‘Simon’

2

Message( 'Element retrieved after inserting element at index - 1 : ' + customerNames.Get(1l));
INGEEENES

ire PrintCustomerNames(customerNames

customerNames.RemoveAt(1l);

oreach customerName in customerNames da Message( 'Element retrieved after deleting element at index - 1 : ' + customerNames.Get(1l));

Message(customerName) ;

Message('Is List empty: + Format(customerNames

.
?




Demo - Pulling it together



Demo - Debugger



Debugging flow

mibusc.com

> HelloWorld.al — ALProject30 — Visual Studio Code — O X
File Edit Selection View Go Debug Tasks Help

= HelloWorld.al % {}

1

1101010010

> )10110101

101111
100 |

|

o k:‘ = "Customer List"

OnOPer\‘- '\
Messar d '\ :

Ln11,Col2 Spaces:4 UTF-8 LF AL @

|
|
!
|
1
|
debuggingcontext = b989c960-|baab-4372-abda-a2e787bed5e1
i
|
|
|
!

debuggingcontext = b989c960-0aab-4372-abda-a2e787bed5el

Dynamics 365 Financials | Customers
HOME ACTIONS NAVIGATE REPORT @
< CRONUS USA, Inc. >
@ | HOME v Customers Power BI Reports v/
+ new i= o 88 pel An error occurred while trying to get reports from the
Customers Power BI service. Please try again or contact your system
Vendors administrator if the error persists.
Jim Glynn 0.00 Sell-to Customer Sales History

Bank Accounts

Chart of Accounts > 20000 0 2 2
Q‘ Trey Research 3,036.60
Helen Ray 3,036.60 Ongoing Sales | Ongoing Sales | Ongoing Sales
Quotes Orders Invoices
30000
| ‘ - e
Meagan Bond 53,833.52
Ongoing Sales | Posted Sales Posted Sales
Credit Memos Shipments Invoices
- 40000
»& Alpine Ski House 4,316.92 0
Paul Cannon 4,316.92
Posted Sales
50000 Credit Memos

‘ Relecloud 8,836.80
Jesse Homer 8,836.80

D 10000 &0
Items O“ Coho Winery 0.00

|

l

i

l

|

l

\

\

\

\

\

\

\

\

\




Dependencies
APPS can depend on apps

Dependencies are specified In app.json

"dependencies": [ {
"appId": "4805fd15-7/5a5-46a2-9521-39clcd4eab821",
"name": "WeatherLibrary",
"oublisher" "Microsoft",
"version": "1.0.0.0"

},
Symbols are the key



Demo - Client Add-ins



Embedded resources

PermissionSet

Export-NAVAppPermissionSet

Translations

C/SIDE — Export translation

Extension table data

Export-NAVAppTableData

Web service definitions

Export-NAVAppTenantWebService

Custom report layouts

Export-NAVAppReportLayout

’ilWeIcome - EmbeddedResources - Visual Studio Code
File Edit Selection View Go Debug Tasks Help

EXPLORER

4 OPEN EDITORS

ﬂ Welcome
4 EMBEDDEDRESOURCES

? .alpackages
Microsoft_Application_11.0.19198.0.app
Microsoft_System_11.0.12925.0.app

@ 4 yscode

launch.json

[.'1 app.json
DanishLocalization.txt

N PermissionSet.xml
ServiceSetup.navxdata

N TenantWebServices.xml

mibusc.com



New approach to translations

mibusc.com

New syntax for labels

field(51; CurrencyAmount; Decimal)

{

Caption = 'Outstanding amount in %1', Comment = '%1 - currency', MaxLength = 40;

}

var

O references
ErrorMessage : label 'Web service configuration missing', Locked = true;

Generation of XLIFF files

<trans-unit 1d="Table 892477493 - Fileld 3208725453 - Property 2879900210" maxWidth="40" :
<source>Outstanding amount 1n %1</source>
<note from="Developer" annotates="general" priority="2">%1 - currency</note>
<note from="Xliff Generator" annotates="general" priority="3">Table - Field</note>
</trans-unit>



Demo - XLIFF based
translations




NAV

What about MenuSuites? B

mibusc.com

pageextension 50102 ExtendNavigationPane extends "Business Manager Role Center"

{
actions
{
addlast(Embedding)
{
0 references
action("Open my new page")
{
RunObject = page "Customer Bank Account List";
ApplicationArea = All;
}
}
}

}
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Install experience

New Install codeunits and new triggers

codeunit 50103 InstallCodeunitForExtension

{
Subtype = Install;

trigger OnInstallAppPerCompany();
var
context : ExecutionContext;
info : ModuleInfo;
begin
context := GetCurrentModuleExecutionContext();
NavApp.GetCurrentModuleInfo(info);
info.l
end; @ AppVersion procedure AppVersion() : Versi *
} @ DataVersion on
Q Dependencies
Q Id
S Name
@ Publisher



Demo - Installation &
Navigation



Profile Objects

profile SalesRepresentative

{
Description = 'Sales Representative Profile’;
RoleCenter = "Sales & Relationship Mgr. RC";
Customizations = SimplifiedCustomer;

}

1 reference

pagecustomization SimplifiedCustomer customizes "Customer Card"

{

layout
{
modify("Balance (LCY)")
{
Visible = false;
}

moveafter(Address;"E-Mail")

//Variables, procedures and triggers are not allowed on Page Customizations

mibusc.com



NAV

Move from C/AL to AL i

mibusc.com

Jiograsnket reesdarice code

finsgl.exe Command=ExportToNewSyntax

SubTvpe = Upgrade;

txt2al.exe --source --target --rename --type --extensionStartId

var
archiveRef : RecordRef;
begin
1f (NavApp.GetArchiveVersion() < '') then begin
// Compatible schema
NavApp.RestoreArchiveData(50102);
// Incompatible schema or partial upgrade
NavApp.GetArchiveRecordRef (50102, archiveRef);
end;
end;



m Customize the installation

= e~ [Microseft Dynamics NAY

_lient

Meodern Development Environment

Administration Tool

* | Server

= |SCL Server Database Components
- |Microsoft Office Outlocok Add-In

=
=l
e
X - |Automated Data Capture System
=l
e
=l

- |Web Server Components

- |Help Server

= |ClickOnce Installer Tools Development

Allowed Extension Target Level:

Installs the Microsoft AL Language extension for'  poople Developer Service Endpoint:

12

Modern Development for NAV 2018

Specify parameters

Developer Services Port

Developer Services Enabled

Internal

Enable lcading application symbel references at server start...

Enable 55L:

w

w

mibusc.com
7049 a
Yes
oy
HttpClient AL Function Maximum Timecut v...  |00:0%:00
HttpClient AL Function Response Size: 15
Port: 7049




Demo - Symbol generation
from C/SIDE




Testability
Testabllity is still supported.

Test codeunits, Page testabllity,

Tests can be wriiten In modules

Separating ftests from production code.

Running the fests is still work In progress

We want to provide an integrated experience



What is next




Demo - Last one




Not only a technical change

Important new member of our feam - you, the community!
GitHub - be part of shaping the future of Modern Dev
GitHub — contribute samples and snippets

GitHub — suggest new events

C/AL Open Library — create .NET wrappers to help move into
extensions V2

VS Code extensions around AL Language



THANK YOU!!

hitps://aka.ms/GetStartedWithApps

https://github.com/microsoft/AL/issues

stanst@microsoft.com



