LGFIREBRAND

Microsoft Dynamics NAV 2016 Developer

Courseware




LGFIREBRAND

Content
WHAt'S NEW IN ThE C/AL EITON wuiiiiiriiii ittt ettt ettt e sttt e e sttt e e seaba e e e sabbaeesseabaseesanbaeeesasbaeeesenbaeessansaeeesan 4
Proper SYNtaxX NighlIIGNTING . ......c.uvii i e e e e e et e e e e e bt e e e e ebteeesebteeeeebteeesennreeesanes 5
LINE MUIMDEIS .ttt sttt et b e s b e s bt e s ae e e bt e bt e e beesaeesab e e a bt e bt e bt e abeesaeeemteenteenbeesanesanenas 5
(00T o T =L T o [ Tor- ) o T SRR 5
AUtO-COMPIEtE INTEIISENSE STYIE .. .eviiii e e e et e e e et e e s e sbee e s esabeeeeenareens 6
Y212 D e o LT o T3 PP 6
Table Definition from the Code EAItOr ........uiiiiiiiiieieeee ettt sttt e b e sbeesaee e 6
LU0 To [0 T T OO TP PO PRO PR PPPIVPPUPROPONt 7
210 el a =L o= PP UPPPPPNE 7
Bl (SR VTY=Te] fo [=To i oY @ o] 4 o o H PSSP 8
EVNTES e e et e e s e e s s e e s s e e s 10
WAt ArE EVENTS? ...ttt ettt h e s a e st s bt et e e bt e s be e s bt e e at e e abeebeesbeesaeesatesabeenbeenneenneas 11
HOW EVENES WOTK ..ttt ettt st e st e st e s bt e e sabeesbe e e sabeeebbeesabeesabeeesabeesnneas 11
B N LY DS e e e e e e e e e e e e aees 12
EVENT @IEAS ..t e e e e e e e e e e et e e e e e e aaee s 13
o [o XNV (o R a Y] (=T oYY o} A V=T o] AT 19
PUDBIISNING QN BVENT ..ottt e e et e e e et te e e e e bt e e e eebtaeeeeabteeeeastseaeassseaeassneeeassnnasanns 19
R I (oY =4 =LY =T o | ST PP P PP TOPPTPPPPP 21
0] o Yol o 11 Y o o V=T 4TSRS 22
Example of an Event SUSCHIDEr FUNCLION ......uiiiiieccccee ettt e st e e st e e st e e e e bt e e e s sreaeeeeans 22
=T 0 R To o OSSP OT U OPPR 26
WAt @re @XEENSIONS? ...ttt et ettt b e s a e e st e e bt et e e bt e s beesbeeeateeabeeabeesbeesaeesaeesabeeabeebeenneas 27
HOW @XEENSIONS WOTK ...ttt sttt sttt ettt s e e bbb e s be e see e st e et e enneesneesanesane 27
) LoV ol L=l o) A=Y T o VG =T 1Y [ o RSP 28
Windows POWEIShell CMAILS........oii ittt st s e e s e b e e me e e sre e e saneeeas 30
T 0 [ (o] (T 2= ol Yo TR 31
EXEENSION IMANIFESES ...ttt et h et sttt e b e bt e bt e s bt e sae e et e e beesbeesbeesaeesatenane 31
DLVl FoY o =Y T T A= g ] o Yo SRR 34
BUIlding the eXtENSION PACKAEE ....ciicviiii ittt e e e e et re e e et b e e e estaeeeensaaeeeansseeesnsnaeeen 36



LGFIREBRAND

TO SIZN AN EXLENSION PACKAZE .. .vviii ittt e e e e et e e e e eab e e e e sata e e e e staeeesassaeeeessaeeeennsseeeannnaneenn 37
Publishing and INStalling @n EXLENSION .......viiiiiiiiiecccieee ettt e et e e e et e e e et ae e e e bt e e e ssabaeeeensaeeesnsbaeesnnsaeeens 38
Supported functionality in EXtENSION PACKAZES .....ceiiiiiiieiiiiiie e cctiee ettt erte e s stee e s svee e s s sbee e e s saveee s sares 40
=] Y (oY =N T Yo [ TSR 41
DLV 7] (o T3 0 1= o N AP PUPPPUTPRRNE 43

LI L ] ATV -SSR 44
Creating the NAVX PACKAEE. ... ..oi i e e e e ettt e e e s tt e e e s et e e e s ataeeeenasaeeesnnsaneenn 48
Publishing and installing the PACKAEE .......ccuviiiiiiiiie et e e et e e s s b e e s s aeaeeesans 50

L AL aY = o TSI Y o o PSSP PR 51
BUIIAING WOFKFIOWS ...ttt ettt e e et e e e e ettt e e e e eabt e e e eeabaeeeeebteeeeenbsaeeeastaeeeanseeaaesassanasanns 53
What @re WOTKFIOWS? ...t et et b e bt s be e s bt e s it e et e e beesbeesaeesatesabesabeebeennees 54
Create @ WOIKFIOW @VENT ......ii ettt b e st sttt st e beesbeesbeesaeesaneeneens 74
BUIl @ WOTKIIOW FESPONSE ..eiiieeeieie ittt e s e e e st e e et ae e e s abae e e eabaeeesnsaeeeessaaeesssseeesnnsseaenn 78
Enable the workflow event in the NAV SYStEM .....ciiiiiiiii e e e e s abae e e snaraeee s 81
TSt AUEOMALION.....c..oeii e s e e st e e e s b e e e sn e e s r e e e re e e sare e e nree s 86
How to start using the application tEST SUITE .......eeiiciiii i esrre e e e err e e e s b e e e e e nraeea s 87
IMANAGING TEST SUITES ..uvvitiiiiiiiiiiiiietee ettt e e e ettt e et e e e s s bttt e e e e s s sa s aebaaaeeeesssanssbeaeeeessssassssaaaeesssnsnnssnnaees 89
TeSt SEIECHION DY CRUIMN .. e e e et e e s bt e e e s sataeeesabaeeeessaeeesnnseeeesnnsreaen 91

e T UL =T TaF= 1 A A PSR 93
Designing pages for the UNIVErsal AP .........ooo ittt e e et e e e e e bt e e e e e bt e e e e sabsaeeesnraeaeaans 95
Designing for Different Screen Sizes on Tablet and PRONE ..........oooeiiiiicciiie et e 96
Differences and Limitations When Developing Pages for the Microsoft Dynamics NAV Universal App .......... 98
How to: Implement the Camera in C/AL ..o iciiereecieeieecteeeiee et ete et este e steesteestaesabeebeesbeesbeesbeesaseesseenbeeseens 103
How to: IMplement LOCATION iN C/AL ...ciuiiiiiiiecie ettt ecteeste et eveereesbeesteesteestvesabeeabeebeesbeessaessseenseenbeesenns 106



What’s new in the C/AL Editor

* Proper syntax highlighting

* Line Numbers

* Change Indicators

* Intellisense

* Table Definition from the Code Editor
* Undo

* Block changes

* The “useoldeditor” option
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Proper syntax highlighting
All keywords are highlighted with BLUE

Hardcoded text is highlighted with RED
Inactive code ig GREEN regardless if the code has been disabled with // or the { }.
Local functions are now prefixed with LOCAL.

Events in the code are marked with :: eg. The Host::AddInready()

Line numbers
Line numbers are implemented in the code to give an indication of where in the code the cursor is situated.

40 -ILOCAL SendCustomer()

41 | IF Cust.FINDFIRST() THEN BEGIN

42 CustObj := CustObj.Customer();

43 CustObj.No := Cust."No.";

44 CustObj.Name := Cust.Name;

45 {

46 CustObj.CreditLimit := Cust."Credit Limit (LCY)";

47 CustObj.LastDateModified := CREATEDATETIME(Cust."Last Date Modified",oT);
48 CustObj.PricesIncludingVAT := Cust."Prices Including VAT";

49 CustObj.EMail := Cust."E-Mail";

se| |}

51 CurrPage.Host.SendCustomer (CustObj);
52 | END;

53

54 =ILOCAL FullScreen()

55 |CurrPage.Host.ExecuteScript('demos.fullScreen();"');

56 |CurrPage.Host.ApplyStyle('body’, 'background-color: lightskyblue');
57

58 =Host::AddInReady()

59 | //Applystyle();

60 | SendCustomer();

61 | FullScreen();

Change indicators
Whenever a change is made the change indicator will mark each line with a yellow line.

The change indicator will change color to green when it has been compiled or saved.
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Auto-complete intellisense style
Typing code will open intellisense windows suggesting the relevant field names or actions available.

CustObj.No := Cust = ACTION
CustObj.Name := Cu @ ApPyStie
Custobj.CreditLimi — ’;“TgTOE";‘(’f'O”
CustObj.LastDateMo - CLIENTTYPE
CustObj.PricesIncl =- ooeunT
CustObj.EMail := C curpage
CurrPage.Host.Send|r cust

- CustObj

CustObj.GetType() \

Syntax Tooltips
When selecting a function from the intellisense the syntax will be suggested.

InitProgressWindow(SalesHeader);
SalesHeader.CALCFIELDS(

GetGlSetup; |[Dk :=] CALCFIELDS(Fieldl [, Field2] ,...)|
GetCurrency;

Table Definition from the Code Editor
Hovering the cursor over a record variable in the editor will open a window showing all fields in the record.

SalesSetup."Return Receipt on Credit Memo")
Sales & . Setup : 311

Mame Type  Length
Primary Key *  Code 10 ,TRUE ) ;
Digcount Posting Cption 4
Credit Wamings Cption 4
Stockout Waming Boolean 4
Shipment an Invoice Boolean 4
Invoice Rounding Boolean 4
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Undo
As something new the editor will record all changes made while working in the editor enabling undo all the way
back to when the object was opened. This also include saving and compiling the object.

Closing the editor will reset the undo records.

This means that to utilize this best the object must be kept open all the time wirking on a change.

Block changes
Sometimes it is necessary to change the variable of many lines at once.

mmmmemmEsa g

4 | Customer."No.™ := 0ldCustomer."No.":

5 | Customer.Name := 0ldCustomer.Name;

& |Customer."Search Name" := 0ldCustomer."Search Name";
7 | Customer."Name 2" := 0ldCustomer."Name 2";

& |Customer.Address := 0ldCustomer.Address;

9 | Customer."Address 2" := 0ldCustomer."Address 2";
18 | Customer.City := 0ldCustomer.City;

11 | Customer.Contact := 0ldCustomer.Contact;

12 | Customer."Phone No."

0ldCustomer."Phone No.";

An example could be that the Customer variable must be changed into the Vendor variable.
Now this is possible by using block change:

Clice on the first letter of the Customer variable then hold the Alt key down and drag to the last character of
the Customer variable on the bottom line.

T LTI

4 | Customer."No." := 0ldCustomer."No.";

5 | Customer.Name := 0ldCustomer.Name;

& | Customer."Search Name" := 0ldCustomer."Search Name";
7 | Customer.”Name 2" := 0ldCustomer."Name 2";

& | Customer.Address := 0ldCustomer.Address;

9 | Customer."Address 2" := 0ldCustomer."Address 2";
18 | Customer.City := 0ldCustomer.City;

11 | Customer.Contact := 0ldCustomer.Contact;

12 | Customer."Phone No." := 0ldCustomer."Phone No.";

Pressing Delete here vill delete the block.
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Starting to type Vendor will change all line in one go.

2 HOnRun( )

4 | Ven."No." := DldCustomer."No.";

5 | Ven.Name := 0ldCustomer.Name;

& | Ven."Search Name" := OldCustomer."Search Name";
7 |Ven."Name 2" := 0ldCustomer."Name 2";

& |Ven.Address := DldCustomer.Address;

9 |Ven."Address 2" := 0ldCustomer."Address 2";
18 |Ven.City := DldCustomer.City;

11 |Ven.Contact := 0ldCustomer.Contact;

12 |Ven."Phone No." := DldCustomer."Phone No.";

The repeating it on the OldCustomer Variable.

4 | Vendor."No." := 0ldVendor."No.";

5 | Vendor.Name := OldVendor.Name;

& |Vendor."Search Name" := 0ldVendor."Search Name";
7 |Vendor."Name 2" := OldVendor."Name 2";

& |Vendor.Address := OldVendor.Address;

9 |Vendor."Address 2" := OldVendor."Address 2";
18 | Vendor.City := OldVendor.City;
11 | Vendor.Contact := OldVendor.Contact;
12 | Vendor."Phone No." := 0ldVendor."Phone No.";

The “useoldeditor” Option

If for some reasom the new editor does not aggree with you, it is possible to revert to the old editor by starting

the development environment up with a paramater:
useoldeditor

Create a new shortcut:

i

B
DynamicSNAVEZ016!
DEVEIGPMENTIENY

Open properties and add the parameter to the destination field:
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_.-/" Chmamics NAY 2016 Development Environment

21
Type: Program
Placerng: Role Tailored Client

et R 50 Role Tailored Client \insgl.exe ™ useoldedital]

And now it is back to normal.

Codeunit 80 Sales-Post - C/AL Editor

= Documentation()

= OnRun{UAR Rec : Record "'Sales Header")

OnBeforePostSalesDoc{Rec});

IF PostingDateExists AND (ReplacePostingDate OR (“Posting Date™ = 8D)) THEM BEGIH
"Posting Date" := PostingDate;
UALIDATE{"Currency Code™);

EHND;

IF PostingDateExists AND (ReplaceDocumentDate OR ("Document Date™ = 8D)) THEN

UALIDATE{"Document Date™,PostingDate);

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

SalesHeader := Rec;

TempServiceltem2 .DELETEALL ;

TempServiceltemComp2.DELETEALL ;

WITH SalesHeader DO BEGIH
CheckMandatoryHeaderFields{Rec);
DI0OXHLCheckSalesHeader .RUH(Rec) ;

IF GenJnlCheckLine.DateNotAllowed{"Posting Date") THEN
FIELDERROR("Posting Date™,TextBuS5);

SetShipInvoiceReceiveFlags{SalesHeader);

IF HOT (Ship OR Invoice OR Receive) THEH
ERROR({
TextBb2d,
FIELDCAPTION{Ship),FIELDCAPTION(Invoice) ,FIELDCAPTION{Receive));

WhseReference := "Posting from Whse. Ref.™;
"Posting from Whse. Ref.” := B;

IF Invoice THEN
CreatePrepaymentLines{SalesHeader ,TempPrepaymentSalesLine ,TRUE) ;



Events

e  What Are Events?

e How Events Work

e Eventtypes

e Eventareas

e How to Implement Events

Publishing an event

Raising an event

Subscribing to Events

Example of an Event Suscriber Function

O O O O

This chapter is a compilation of available Microsoft material. More information can be found at

https://msdn.microsoft.com/en-us/library/mt299398(v=nav.90).aspx
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What Are Events?

Dynamics NAV 2016 introduces a new type of integration point — events. Events are a C/AL feature in which an
object maintains a list of its subscribers, and notifies them automatically of any state changes. This is done by
calling one of the subscriber methods. Subscriber methods need not be in the same object and this fact
enables integration developers to build decoupled systems. Dynamics NAV solutions can be written interfering
or rewriting much less any of the base application code.

You can use events to design the application to react to specific actions or behavior that occur. Events enable
you to separate customized functionality from the application business logic. By using events in the application
where customizations are typically made, you can lower the cost of code modifications and upgrades to the
original application.

e Code modifications to customized functionality can be made without having to modify the original
application.

e Changes to the original application code can be made with minimal impact on the customizations.

Events can be used for different purposes, such as generating notifications when certain behavior occurs or the
state of an entity changes, distributing information, and integrating with external systems and applications. For
example, in the CRONUS International Ltd. demonstration database, events are used for extensively for workflow
and Microsoft Dynamics CRM integration.

How Events Work

The basic principal is that you program events in the application to run customized behavior when they occur.
Events in Microsoft Dynamics NAV are modelled after Microsoft .NET Framework. There are three major
participants involved in events: the event, a publisher and a subscriber.

An event is the declaration of the occurrence or change in the application. An event is declared by a C/AL
function, which is referred to as an event publisher function. An event publisher function is comprised of a
signature only and does not execute any code.

A publisher is the object that contains event publisher function that declares the event. The publisher exposes
an event in the application to subscribers, essentially providing them with a hook-up point in the application.

Publishing an event does not actually do anything in the application apart from making the event available for
subscription. The event must be raised for subscribers to respond. An event is raised by adding logic to the
application that calls into the publisher to invoke the event (the event publisher function).

Partners or subsystems can then take advantage of the published event in their solutions. An ISV that delivers
vertical solutions, and Microsoft itself, are the typical providers of published events.

There are three different event types: business, integration, and trigger events. For more information about
each type, see Event Types. Business and integration type events must be explicitly declared and published,
which means that you must create event publisher functions and add them to objects manually. On the other

-11-
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hand, trigger events, which occur on table and page operations, are published and raised implicitly by the
Microsoft Dynamics NAV runtime. Therefore, no coding is required to publish them.

A subscriber listens for and handles a published event. A subscriber is a C/AL function that subscribes to a
specific event publisher function and includes the logic for handling the event. When an event is raised, the
subscriber function is a called and it code is run. A subscriber enables partners to hook into the core Microsoft
Dynamics NAV application functionality without having to do traditional code modifications. Any Microsoft
Dynamics NAV solution provider, which also includes Microsoft, can use event subscribers.

There can by multiple subscribers to a single event publisher function. However, a publisher has no knowledge
of subscribers, if any. Subscribers can reside in different parts of the application than publishers.

Event types
Microsoft Dynamics NAV supports different types of events for different purposes. This topic describes the
following event types:

Business Events

A business event is a custom event that is raised by C/AL code. It defines a formal contract that carries an
implicit promise not to change in future releases. It is the expectation that business events are published by
solution ISVs, including Microsoft.

Business events can be compared with publicly released APIs on which 3rd party solution provider develop
integrations and additions. Therefore, the downstream cost of making changes to a business event
implementation can be considerable for those who use the event in their applications. There may be some
cases where changes are required; however, you should keep these to an absolute minimum.

Development considerations

A typical business event reflects changes in “state” with regards to a process. This makes them very well suited
for workflow. An example of a business event could be when a sales order has been posted. It is important to
note that business events should not be tied to the implementation-details, such as the tables or fields in which
the data is stored. Preferably, the event publisher developer should be free to change the implementation,
while still keeping the business event intact.

Business events should be documented with the solution, including the before-state and after-state of the
events.

Integration Events

An integration event is also a custom event that is raised by C/AL code, like a business event, except that it
does not carry the same promise of not changing, nor does it have the restriction not to expose
implementation details.

-12 -
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The main purpose of integration events is to enable the integration of other solutions with Microsoft Dynamics
NAV without having to perform traditional code modifications.

Development considerations

An integration event can be changed to a business event later. At which time, it must adhere to the same
implied contract and commitment as any business event. It can also simply be designed-in hook points for
external add-ons.

Global Events

Global events are predefined system events that are automatically raised by Codeunit 1
ApplicationManagement. Codeunit 1 includes several global function triggers, such as CompanyOpen,
CompanyClose, and GetSystemlIndicator. For most of these global function triggers, there are one or two global
events: a before and after event. For example, there is an OnBeforeCompanyOpen event and an
OnAfterCompanyOpen event. The global events are defined as integration events by local functions in codeunit
1.

Trigger Events

Unlike business and integration events which must be programmed, trigger events are predefined events.
Trigger events are published by the runtime and they cannot be raised programmatically. There are two types
of trigger events as described in this section: database trigger events and page trigger events.

Event areas
In addition to providing the capability to define your own events, the Dynamics NAV application comes with a
set of events in different areas of the product. This document lists those events.

Posting

These events are for building solutions that extend the application posting without making changes to the
posting codeunit themselves. Consider using these events instead of modifying the posting codeunits as it will
improve the future upgrade of your solution.

Codeunit 1 Events

Many integration projects include changing and utilizing Codeunit 1 methods. These events are for building
solution that extend the application without changing Codeunit 1 itsel

Workflow Events

The workflow events are all events that support the implementation of the out-of-the-box approval, notification,
and process automation functionality. Using workflow events allows you to extend Microsoft workflows with
custom functionality.

Workflow Extension Events

-13-
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Use these events when you want to enable new types of workflows by making new workflow events and
workflow responses. Using the library events below will ensure that your events show up in the Workflow
Designer so that end users can take advantage of them.

CRM Integration Extensions
These events can be used to extend the CRM integration by adding custom mapping and more.
Trigger Events

Unlike business and integration events which must be programmed, trigger events are predefined events. Trigger
events are published by the runtime and they cannot be raised programmatically. There are two types of trigger
events: database trigger events and page trigger events.

Database Trigger Events

Trigger events are automatically raised by the system when it performs database operations on a table object,
such as deleting, inserting, modifying, and renaming a record, as defined in a table. Trigger events are closely
associated with the table triggers for database operations: OnDelete, Onlnsert, OnModify, OnRename, and
OnValidate (for fields). For each database operation, there is a "before" and "after" trigger event with a fixed
signature.

Page Trigger Events

Page Trigger events are raised automatically by the system when it performs certain operations in a page object.
Page trigger events are closely associated with the standard page triggers, such as OnOpenPage. OnClosePage,
and OnAction.

In addition to providing the capability to define your own events, the Dynamics NAV application comes with a
set of events in different areas of the product. This document lists those events.

-14 -
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Posting

Area Event Name Publisher Object

G/L OnAfterCopyCustLedgerEntryFromGenlJnlLine Table 21
OnAfterCopyGLEntryFromGenlJniLine Table 17
OnAfterCopyVendLedgerEntryFromGenlJnlLine Table 25
OnAfterCheckGenlJnlLine Codeunit 11
OnAfterInsertGlobalGLEntry Codeunit 12
OnAfterlnitGLRegister Codeunit 12
OnBeforePostGenJnlLine Codeunit 12
OnBeforelnsertGLEntryBuffer Codeunit 12

Item OnAfterlnititemLedgEntry Codeunit 22
OnAfterinsertCorrltemLedgEntry Codeunit 22
OnAfterinsertCorrValueEntry Codeunit 22
OnAfterInsertitemLedgEntry Codeunit 22
OnAfterinsertValueEntry Codeunit 22
OnAfterCheckltemJnliLine Codeunit 21
OnAfterPostltemJnlLine Codeunit 22
OnBeforelnsertCorrltemLedgEntry Codeunit 22
OnBeforelnsertCorrValueEntry Codeunit 22
OnBeforelnsertTransferEntry Codeunit 22
OnBeforelnsertValueEntry Codeunit 22
OnBeforePostltemJnlLine Codeunit 22

Purchase OnAfterCalcPurchaseDiscount Codeunit 70
OnAfterPostPurchaseDoc Codeunit 90
OnAfterReleasePurchaseDoc Codeunit 415
OnAfterReopenPurchaseDoc Codeunit 415
OnBeforeCalcPurchaseDiscount Codeunit 70
OnBeforePostPurchaseDoc Codeunit 90
OnBeforePostCommitPurchaseDoc Codeunit 90
OnBeforeReleasePurchaseDoc Codeunit 415
OnBeforeReopenPurchaseDoc Codeunit 415

Sales OnAfterReleaseSalesDoc Codeunit 414

OnAfterReopenSalesDoc

Codeunit 414

OnAfterCalcSalesDiscount Codeunit 60
OnAfterSalesDocPost Codeunit 80
OnBeforeReleaseSalesDoc Codeunit 414
OnBeforeReopenSalesDoc Codeunit 414
OnBeforeCalcSalesDiscount Codeunit 60
OnBeforeSalesDocPost Codeunit 80

-15-
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OnBeforeSalesDocPostCommit

Codeunit 1 Events

Event Name
OnAfterAutoFormatTranslate
OnAfterCaptionClassTranslate
OnAfterCompanyClose
OnAfterCompanyOpen
OnAfterFindPrinter
OnAfterGetApplicationVersion
OnAfterGetDatabaseTableTriggerSetup
OnAfterGetDefaultRoleCenter
OnAfterGetGlobalTableTriggerMask
OnAfterGetSystemindicator
OnAfterMakeCodeFilter
OnAfterMakeDateFilter
OnAfterMakeDateText
OnAfterMakeDateTimeFilter
OnAfterMakeText
OnAfterMakeTextFilter
OnAfterMakeTimeFilter
OnAfterMakeTimeText
OnAfterOnDatabaseDelete
OnAfterOnDatabaselnsert
OnAfterOnDatabaseModify
OnAfterOnDatabaseRename
OnAfterOnGlobalDelete
OnAfterOnGloballnsert
OnAfterOnGlobalModify
OnAfterOnGlobalRename
OnBeforeCompanyClose
OnBeforeCompanyOpen

Publisher Object
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1
Codeunit 1

-16 -
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Workflow Events

Area Event Name Publisher Object

Approvals

Incoming Document

OCR Integration

Purchase Document Posting

Sales Document Posting

OnApproveApprovalRequest
OnCancelCustomerApprovalRequest

OnCancelGenerallournalBatchApprovalRequest
OnCancelGenerallournalLineApprovalRequest

OnCancellncomingDocApprovalRequest
OnCancelltemApprovalRequest
OnCancelPurchaseApprovalRequest
OnCancelSalesApprovalRequest
OnCancelVendorApprovalRequest
OnDelegateApprovalRequest
OnRejectApprovalRequest
OnSendCustomerForApproval
OnSendGenerallournalBatchForApproval
OnSendGenerallournallineForApproval
OnSendIincomingDocForApproval
OnSendltemForApproval
OnSendOverdueNotifications
OnSendPurchaseDocForApproval
OnSendSalesDocForApproval
OnSendVendorForApproval
OnAfterReleaselncomingDoc
OnAfterCreateDocFromincomingDocFail

OnAfterCreateDocFromIncomingDocSuccess

OnAfterIncomingDocReadyForOCR
OnAfterIncomingDocReceivedFromOCR
OnAfterIncomingDocSentToOCR
OnAfterPostPurchaseDoc
OnAfterReleasePurchaseDoc
OnAfterReopenPurchaseDoc
OnAfterReleaseSalesDoc
OnAfterReopenSalesDoc
OnAfterSalesDocPost

-17 -

Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 1535
Report 1509
Codeunit 1535
Codeunit 1535
Codeunit 1535
Codeunit 132
Codeunit 132
Codeunit 132
Codeunit 133
Codeunit 133
Codeunit 133
Codeunit 90
Codeunit 415
Codeunit 415
Codeunit 414
Codeunit 414
Codeunit 80
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Workflow Extension Events

Event Name Publisher Object
OnAddWorkflowCategoriesTolLibrary Codeunit 1502
OnAddWorkflowEventPredecessorsTolibrary Codeunit 1520
OnAddWorkflowEventsTolLibrary Codeunit 1520
OnAddWorkflowResponsePredecessorsTolibrary Codeunit 1521
OnAddWorkflowResponsesTolLibrary Codeunit 1521
OnAddWorkflowTableRelationsTolLibrary Codeunit 1520
OnExecuteWorkflowResponse Codeunit 1521

CRM Integration Extensions

Event Name Publisher Object
OnAfterApplyRecordTemplate Codeunit 5335
OnAfterInsertRecord Codeunit 5335
OnAfterModifyRecord Codeunit 5335
OnAfterTransferRecordFields Codeunit 5335
OnBeforeApplyRecordTemplate Codeunit 5335
OnBeforelnsertRecord Codeunit 5335
OnBeforeModifyRecord Codeunit 5335
OnBeforeTransferRecordFields Codeunit 5335
OnFindUncoupledDestinationRecord Codeunit 5335
OnQueryPostFilterlgnoreRecord Codeunit 5340
OnRegisterServiceConnection Table 1400

-18 -
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How to Implement Events
Implementing events in Microsoft Dynamics NAV consists of the following tasks:

Publish the event: For business and integration events, create and configure a function in an application
object to be an event publisher function.

Raise the event: Add code that calls the event publisher function.

Subscribe to the event: At the consumer end, add one or more subscriber functions that subscribe to
published events when they are raised.

Publishing an event

The first phase of implementing an event is publishing the event. Publishing an event exposes it in the
application. This provides hook up points for subscribers to register to the event, and eventually handle the event
if it is raised. An event is published by adding C/AL function that is specifically set up as an event publisher.

e Business and integration events require that you manually create an event publisher function for each
event that you want to publish. An event publisher function declares the event in the application and
makes it available for subscription; however, it does not raise the event. After an event is published, you
can raise it in your application, as needed, from where event subscribers can react and handle the event.

e Trigger events, on the other hand, do not require that you create publisher functions. Trigger events are
by predefined event publisher functions that are called automatically at runtime. This means that trigger
events are readily available to subscribers by default.

Creating an Event Publisher Function to Publish Business and Integration Events

You create an event publisher function the same way you create any function in C/AL, except that there are
specific properties that you set to make it an event publisher. Additionally, an event publisher function has the
following requirements and restrictions that you must follow, otherwise you not able to compile your code
changes:

e An event publisher function cannot include any code except comments.
e An event publisher function cannot have a return value, variables, or text constants.

The following procedure provides an outline of the tasks that are involved in creating an event publisher
function for declaring an event. The tasks are performed from the Microsoft Dynamics NAV Development
Environment. For detailed step-by-step instructions for the tasks, see Walkthrough: Using Events in Microsoft
Dynamics NAV.
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To create an event publisher function

1. Decide where you want to include the event publisher function.
You can include an event publisher function in the C/AL code of any object type, such as codeunit,
page, or table. You can create a new object or use and existing object.

2. Add a C/AL function to the object.
We recommend that you give the function a name that has the format On[Event], where [Event] is text
that indicates what occurred, such as OnCancelCustomerApprovalRequest.

3. Set the function Event Property to Publisher.

4. Set the function EventType Property to Business or Integration.

5. If you want to make the event available to event subscribers that are defined in the other objects than
publisher function object, set the Local Property to No.

6. If you want to make global functions in the object available to event subscribers, set the IncludeSender
Property to Yes.

7. Add parameters to the function as needed.
You can include as many parameters of any type as necessary.
Make sure to expose enough information as parameters to enable subscriber functions to add value to
the application. On the other hand, especially with business events, do not expose unnecessary
parameters that may constrain you from changing or extending functionally in the future.

You can now add code to the application that raises the event by calling the publisher function. You can also
create subscriber functions that handle the event when it is raised.

Looking at the existing publications in codeunit 80 there are three predefined publications we can use:

Codeunit 80 Sales-Post - C/AL Editor
5476 | END;

-ILOCAL [IntegrationEvent] OnBeforePostSalesDoc(VAR SalesHeader : Record "Sales Header")
/4 FILOCAL [IntegrationEvent] OnBeforePostCommitSalesDoc(VAR SalesHeader : Record "Sales Header";VAR GenInlPostline : Codeunit

FILOCAL [IntegrationEvent] OnAfterPostSalesDoc(VAR SalesHeader : Record "Sales Header";VAR GenInlPostline : Codeunit "Gen. J

The OnAfterPostSalesDoc publication has been defined as a local function and can therefore only be raised
from inside this object.

The other properties of the function has been set to:
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P o

== OnAfterPostSalesDoc - Properties. = || B ||of3s

Property Value

ID 135

Local Yes
TryFunction <Mo=

Event Publisher
EventType Integration
IndudeSender Mo
Globalvaraccess “Mo =

It is a Publisher event and the type is an Integration.

Creating new Publisher events can be stored in a separate codeunit and it can be raised just by addressing the
the event with Codeunit.PublisherEventName. The only difference is that, the Publisher events local property
my be set to No.

Raising an event

After an event has been published by an event publisher function, you can modify the application to raise the
event where it is needed. Subscribers of an event will not react on the event until it is raised in the application.
To raise an event, you add logic in C/AL code of the application to call the event publisher function that declares
the event. The procedure for calling the event publisher function is the same as calling any other function in
C/AL.

When the code that calls the event publisher function is run, then all event subscriber functions that subscribe to
the event are run. If there are multiple subscribers, then each event subscriber function is run one after another.
The order in which the event subscribers run is random and cannot it cannot be specified.

If there are no subscribers to the published event, then the line of code that calls the event publisher function is
ignored and not executed.

In the case of the OnAfterPostSalesDoc event, it is raised in the end of the main function after everything else
has been executed:
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Codeunit 80 Sales-Post - C/AL Editor
1252 UpdateItemAnalysisVieh.UpdateAll(@,TRUE);
1253 |END;
1254
1255 |// Balancing account - online payment
1256 |IF ("Bal. Account No." <> '') AND IsOnlinePayment(SalesHeader) AND Invoice THEN
1257 PostBalanceEntry(

1258 TransactionLogEntryNo,SalesHeader,TotalSalesline,TotalSaleslinelCY,
1259 GenJnllLineDocType,GenInllLineDocNo,GenInllLineExtDocNo,SrcCode);
1260

1261 | CRMIntegrationManagement.AddPostedSalesDocumentToCRMAccountWall(SalesHeader);
1262 | CRMIntegrationManagement.SetCRMSalesOrderStatusToInvoiced(SalesHeader);

1B
1264 | OnAfterPostSalesDoc(Rec,GenInlPostline,SalesShptHeader."No.",ReturnRcptHeader."No.",SalesInvHeader."No.",
1265 SalesCrMemoHeader."No.");

a0

1267 =SetPostingDate(NewReplacePostingDate : Boolean;NewReplaceDocumentDate : Boolean;MewPostingDate : Date)
12A% | PnctinoNateFwvists -= TRIIF-

This means that everytime a sales order is posted Dynamics NAV will look for any codeunits that subscribe to
this publication.

Subscribing to Events

To handle events, you design event subscribers. Event subscribers determine what actions to take in response to
an event that has been raised. An event subscriber is a C/AL function that subscribes to, or listens for, a specific
event that is declared by an event publisher function. The event subscriber includes code that defines the
business logic to handle the event. When the published event is raised, the event subscriber is called and its code
is run.

Subscribing to an event tells the runtime that the subscriber function must be called whenever the publisher
function is run, either by code (as with business and integration events) or by the system (as with trigger events).
The runtime establishes the link between an event raised by the publisher and its subscribers by looking for
event subscriber functions.

There can be multiple subscribers to the same event from various locations in the application code. When an
event is raised, the subscriber functions are run one at a time in random order. You cannot specify the order in
which the subscriber functions are called.

Be aware that changing the state may not only impact the publishing code but other subscribers as well.

Subscriber functions cannot access the sender and or access global variables.

Example of an Event Suscriber Function

You create an event subscriber function just like other functions except that you specify properties that set up
the subscription to an event publisher. The procedure is slightly different for database and page trigger events
than business and integration events because business and integration events are raised by event publisher
functions in application code. Trigger events are predefined system events that are raised automatically on
tables and pages.
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In this example we can make a subscriber function to send an email to the customer with the delivery note
whenever a sales order is posted. The process is as follows:

1) Create a new codeunit to hold the subscriber event
2) Create a function
3) Change the properties

SendDeliverynoteToCustorner - Properties = @lﬁl
Property Value
0 2
Local Yes
TryFunction <Moo=
Event Subscriber
EventPublisherObject Codeunit Sales-Post
EventFunction OnAfterPostSalesDoc
OnMissingLicense m =7
OnMissingPermission <Errar =

4) When selecting the EventFunction the following question is asked

Do you want to overwrite the edited function's signature with the
parameters of the selected 'OnAfterPost5alesDoc’ 'Integration’
publisher?

5) This will change the parameters to match the publication event

Codeunit 80000 Subscription events - C/AL Editor
1 EDocumentation()

—bnRun()

-ILOCAL [EventSubscriber] SendDeliverynoteToCustomer (VAR SalesHeader : Record "Sales Header";VAR Genlnl

[NV, - TR N
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6)

-

Codeunit 80

1

=]

Now add the code that you want executed

tion events - C/AL Editor

-Documentation()
=lOnRun()

-ILOCAL [EventSubscriber] SendDeliverynoteToCustomer(VAR SalesHeader
IF SalesHeader.Ship THEN BEGIN
IF SalesShptHeader.GET(SalesShptHdrNo) THEN BEGIN

SalesShptHeader.SETRECFILTER;

DeliveryNote.SETTABLEVIEW(SalesShptHeader);

IF DeliveryNote.SAVEASPDF(FileNameTxt) THEM BEGIN
CompanyInfo.GET;
SalesPerson.GET(SalesHeader."Salesperson Code");
Customer.GET(SalesHeader."Sell-to Customer No.");
Mail.CreateMessage(CompanyInfo.Name,

CompanyInfo."E-Mail”,
Customer."E-Mail",

Record "Sales Header";VAR GenInli

STRSUBSTNO(DeliveryNoteTxt,SalesShptHeader."No."),

STRSUBSTNO(BodyTxt,SalesHeader."Sell-to Contact",SalesPerson.

Mail.AddAttachment(DeliveryNoteTxt,FileNameTxt);
Mail.Send;
IF EXISTS(FileNameTxt) THEN

ERASE(FileNameTxt);

7) Test the subscription event
1012 - C. U. Stomer

Name) ,FALSE);

General PR
Nou: [1012 |[-.. Dacument Date: [31-12-2017 ~|
Sell-to Customer Mo.: |CDDD‘ICI v| Requested Delivery Date: | v|
Sell-to Customer Mame: | External Document Mo.: | |
Sell-to City: |Miami v| Salesperson Code: |F'S v|
Posting Date: |31—‘IZ—ED‘I? v| Status: |Open v|
Order Date: [31-12-2017 v]
v Show more fields
Lines ~
[ Line - Functions - B Order = |j Mew @ Find Filter Clear Filter
Type Ma. Description Quantity  Unit of Unit Price Line Amount  Deferral Line ™
Measur.., Excl, VAT Excl, VAT Code Discount %
[tern 1000 Bicycle 1 PCs 4,000,00 4,000,00
w
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Ship the sales order and the mail will pop up:

Delivery Note 102055 - Meddelelse (HTML)

Indstillinger Formatér tekst Gennemse @ Fortal mig, hvad du vil foretage dig
| o Klip . o= i n o > Opfal .
0 ! Timeshi-(12 - A A Z-E- A 33 Ya @ g v P optering
Kaopiér I Hgj prioritet
Saet F kK U 3. A‘ = = = &= 3= Adressekartotek Kontrollér Vedhasft Vedhzft Signatur
ind~ ‘?Formatpensel = - | — navne fil*  element~ - & Lav prioritet
Udklipsholder ] Grundlzggende tekst ] Mavne Inkluder Maerker ]
Fra ~ Info@VersionManager.dk
Til.o eik@b-a.dk
Send
G
Emne Delivery Note 102055
Vedhaftet ~ deliverynote.pdf .
4= 196 KB

Dear Carl Stomer,

We have sent your order today.
Please find the Deliverynote| Attached.

Regards

Peik Bech-Andersen

Be aware that any errors raised in the subscription event WILL be shown as normal, but it will not perform a

roll-back as usual. This means that the order will be posted regardless of any errors raised in the subscription
code.
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This chapter is a compilation of available Microsoft material. More information can be found at

https://msdn.microsoft.com/en-us/library/mt574417(v=nav.90).aspx
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What are extensions?

You can extend and customize a Microsoft Dynamics NAV deployment without modifying the original
application objects. With extension packages, you install, upgrade, and uninstall functionality in on-premises
deployments or for select tenants in a multitenant deployment. Customers can easily add or remove horizontal
or customized functionality to their solution that upgrade much easier than past solutions.

In Microsoft Dynamics NAV 2016, you can create extensions to customize pages and tables. The main difference
from classical development is that source code modifications are not allowed. Instead, you use C/AL events to
extend and customize objects.

Extensions are delivered as .navx package files. A .navx package contains the various artifacts that deliver the new
functionality to the Microsoft Dynamics NAV deployment as well as a manifest that specifies the name, publisher,
version, and other attributes of the extension. You manage .navx packages with a series of Windows PowerShell
cmdlets that are available in the Microsoft Dynamics NAV 2016 Administration Shell. There are also cmdlets
available to ISVs and developers in the Microsoft Dynamics NAV 2016 Development Shell that help create
packages.

How extensions work

Extensions are in the simplest terms the runtime application of objects and object deltas for a specific
combination of an extension package and a tenant. When an extension is published to a Microsoft Dynamics
NAV deployment, it compiles the objects in it against the current application database. Then, when the extension
installs for a tenant, it stores the association and builds the relevant database schema. At runtime, Microsoft
Dynamics NAV simply loads the associated objects for that extension and tenant.

You can publish multiple extensions to a Microsoft Dynamics NAV deployment and, in multitenant deployments,
install any combination of published extensions for each tenant. For example, consider a scenario with a
multitenant deployment with extensions A, B, C, and D published to it. Each tenant can have their own unique
combination of extensions. So tenants 2, 3, and 4 can have the same extensions (extensions B and C) while
tenants 1 and 5 only have one extension each, extension A and D, respectively. This provides for a great degree
of customer functionality choice while at the same time maximizes the server hardware and administration
workload.

In most cases, two extension packages can coexist and work independently of each other; however there is the
possibility that two apps will try to modify the same object properties. In those cases, if the conflict cannot be
resolved, the installation of the conflicting extension fails.

Using Extensions

Extensions as a concept are designed for horizontal add-ons that are additive by nature. While not limited to
that premise, following that guideline will increase the ability of your extension to coexist with other
extensions. It will also ensure seamless upgrade across core application versions as well as versions of the
extension.
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Code modifications are not allowed in extension packages. This is intended to remove the code-merge task
during upgrade, and to increase the probability that different extensions can coexist.

Changes to a Microsoft Dynamics NAV deployment by an extension are treated differently than if you had
manually added them to your code base. For more information, see Upgrade.

In Microsoft Dynamics NAV 2016, not all core concepts are supported. We have focused on establishing a
strong foundation for extensions that includes the most important and most commonly used elements of an
add-on, such as pages (modifications and full objects), tables (modifications and full objects), code units (full
objects), and menu suites (full objects). For a full list, see the Extension Packages Capability Support Matrix.

Licensing Considerations

Licensing is the same for functionality that is made available in an extension package as in an. fob file. You must
have the relevant license to create and export objects as TXT files. Similarly, your consumers must also have
the appropriate licensing to use your extension.

Lifecycle of an Extension

By design, extension packages are intended to be more easily upgraded, so an extension is based on the
concept of deltas that were introduced in the code upgrade process with Application Merge Utilities in
Microsoft Dynamics NAV 2015. With this tool, you can create delta files for metadata modifications, which then
can be used to merge into a target environment. When you publish an extension, this merging concept is taken
to the next level where a similar delta is merged and compiled against the existing application. The difference is
that the merged object is loaded at runtime as opposed to being embedded in the core source object. Doing
this also permits this merge to be effectively reversed by simply uninstalling the extension package, which
removes that delta object from the deployment.

Development

As a developer, you maintain your extension as a codebase that is separate from the original, and then export
the modified objects as standard object .TXT files. Next, you run the application merge utilities to create delta
files and then build the package with new Windows PowerShell cmdlets that are introduced in Microsoft
Dynamics NAV 2016. To update an extension, you simply repeat that process, incrementing the extension
version number.

Packaging

An integral part of development is the final building of the package. This includes providing the extension with
metadata, such as name, publisher, and version, in a manifest, and packaging that with the application
elements of the extension, such as DELTA files and permission set export files. The end result of that process is
a package of type .NAVX.

Deployment

You administrate extensions by using a set of Windows PowerShell cmdlets to publish extensions to a
Microsoft Dynamics NAV deployment, which makes it available for tenants to selectively install and use. You
can also uninstall extensions for a tenant, or remove an extension from the Microsoft Dynamics NAV
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deployment. Upgrade scenarios, either for a specific extension or the application for this Microsoft Dynamics
NAV deployment, can be accomplished with less friction as extensions, and their functionality are self-
contained and do not contain alterations to C/AL code, removing the need to perform a manual merge.

You can publish multiple versions of the same extension to a Microsoft Dynamics NAV deployment. However,
you can only have one version of the extension installed for each tenant. In a multitenant deployment, one
tenant can run a different version of an extension than other tenants.

Upgrade

Changes to a Microsoft Dynamics NAV deployment by an extension are treated differently than if you had
manually added them to your code base. Ul modifications are basically just the differences from the base
application code, and are applied at runtime. Because you cannot modify any existing code in an extension
package, changes in business logic must be done through the use of events and new codeunits. As it is, you can
upgrade your extension independently of the upgrade process of the Microsoft Dynamics NAV deployment as a
whole.

In short, to upgrade an extension, you uninstall the old package and then install a new version of the package.
However, when an extension is uninstalled, all data for the extension is archived into a set of special tables.
When you change tables or add new tables, you must write upgrade code that determines what to do with the
archived data when the extension is installed again.

Move Tenants from One Server to Another

In multitenant deployments, moving a tenant from one server to another requires some evaluation with
regards to your extension packages. The data for any extension is stored within the schema for each company
in the tenant database so that will move without any extra steps. The tenant database also stores information
about which extensions are installed for that tenant. Moving a tenant requires an examination of the
destination server to validate that all extensions for the tenant are published on the on the destination server.

As part of your preparations to move a tenant, review all installed extension packages for the tenant to make
sure the same extensions are available on the destination server. You can use the Get-NAVAppInfo cmdlet to
accomplish this. If the apps are available then you can simply unmount the tenant and move it, as part of the
mount tenant process all installed extensions for the tenant being moved will be re-installed. Please note that
the applications that the two servers use must of course also be identical for this process to succeed.

If your destination server does not have the required extensions, you can alternately uninstall the extension
packages before you dismount to allow the mounting of the tenant on the destination server. The data for
those extensions will be kept in the archived tables until you publish and reinstall that extension, or you choose
to no longer use the extension, at which time you will need to discard the data by removing the archived tables
in the tenant database.

System Tables and Virtual Tables

Extension packages are installed to and operate on a per-tenant basis. To accomplish this, the objects that are
used at runtime are dynamically constructed with any extension deltas that are present for the base object.
The end result is a virtual merge of the base plus the delta for a given extension. Multiple deltas from multiple
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extension packages can also be applied in this process. In Microsoft Dynamics NAV 2016, new system tables are
added to support extensions. We recommend that you only access the system tables using the cmdlets in the
Microsoft Dynamics NAV 2016 Administration Shell and Microsoft Dynamics NAV 2016 Development Shell.
They are listed here for your information only:

e NAV App Object Metadata — Stores the metadata deltas for an extension.

e NAV App Tenant App — Contains all extensions that are installed to tenants and part of the application
database. This table is synchronized with NAV App Installed App in the tenant databases and is used to
drive runtime decisions about tenant/app relationships. It is also watched for changes by each
Microsoft Dynamics NAV Server instance to support on-the-fly app switching.

e NAV App Data Archive — Points to tables created to archive data for extensions that have been
uninstalled. Used to provide access to the data when the extension is reinstalled during an upgrade.

e NAV App Installed App — Contains information about extensions that are installed in this tenant. This
lives in the tenant database and is written/read on mount/unmount to make sure tenants keep track of
their apps even when detached from an application database.

e NAV App - Contains all extensions that are published to the system. This is part of the application
database.

e NAV App Dependencies — List of dependencies for individual extensions that are published to the
system.

e NAV App Capabilities — List of capabilities for each extension that is published to the system. Pulled
from the manifest at publication time.

e NAV App Object Prerequisites — List of prerequisite objects for individual extensions that are published
to the system.

e Tenant Permission Set - Defines the mapping between extensions and permission sets.

e Tenant Permission — Contains permissions for objects as defined by permission sets in extension
packages.

The objects from extensions are also included in the following virtual tables

AllObj, AllObjWithCaption includes new objects from all installed extensions based on the current
session/tenant.

AllObj, AllObjWithCaption includes the App Package ID field (empty GUID for base objects, package id GUID if
object comes from an extension)

Windows PowerShell Cmdlets
To help you build, package, publish, install, and manage extensions, Microsoft Dynamics NAV includes a
number of Windows PowerShell cmdlets as described in the following sections.

Development

The Microsoft Dynamics NAV 2016 Development Shell includes the following new cmdlets:
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Area PowerShell Cmdlets

Manifest New-NAVAppManifest
Set-NAVAppManifest
Get-NAVAppManifest
New-NAVAppManifestFile

Permissions Export- NAVAppPermissionSet

Packaging New-NAVAppPackage

Administration
The Microsoft Dynamics NAV 2016 Administration Shell includes the following new cmdlets:

Area PowerShell Cmdlets
Publishing Publish-NAVApp
Unpublish-NAVApp
Installing  Install-NAVApp
Uninstall-NAVApp
Managing Get-NAVApplnfo
Get-NAVAppTenant
Repair-NAVApp

Extension Packages
You deploy your Microsoft Dynamics NAV extensions as packages.

A package file can contain a number of different artifacts that are needed for the extension, such as DELTA files
and full application object .TXT files. The package also contains a manifest with metadata such as name, version,
publisher and, most importantly, a globally unique identifier, the extension ID. Microsoft Dynamics NAV uses the
extension ID to uniquely identify the extension. This ID must be maintained consistently across versions of an
extension in order to upgrade properly. The Windows PowerShell cmdlets that you use to create the manifest
generate an ID for you, but you can also specify an ID.

Extension Manifests
Use the New-NAVAppManifestFile cmdlet to write your manifest to disk so that the App ID is preserved. Then,
you can use the modification cmdlet, Set-NAVAppManifest, to change attributes such as the version number.

The following code snippet illustrates how you can generate a manifest file.

New-NAVAppManifest -Name ‘My Extension’ -Publisher ‘Proseware’ -Version '1.0.0.0" |
New-NAVAppManifestFile —-Path ‘C:\MyExtensionManifest.xml’
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The following code example illustrates a manifest for an extension.

<?xml version="1.2" encoding="utf-8"7»

<Package xmlns="http://schemas.microscft.com/navx/2015/ manifest™>

<App Id="6l47ESEF-197E-43CF-B4A2-158AAE5374ARE"

Mame="Microsoft Dynamics MAV Customer Loyalty"

Publisher="Microsoft Corporation”

Description="Customer Loyalty Extension Package for Microsoft Dynamics MNAW"
Version="1.8.23.8"

CompatibilityId="1.8.8.8" /»

«Capabilities>

<Capability MName="schemaChanges" />

</Capabilities>

<Prereguisites>
<Objects>
</Objects>

<Dependencies>

</Dependenciess
</Package:>

</Prerequisites:

«Object Type="CodzUnit" Id="1s08"/:

<Dependency Id="9DE5728@-CCH8-4612-BB26-8CBFSCF34437"
Mame="Microsoft Dynamics MAVY Service Integration”
Publisher="Microsoft Corporation”
MinVersion="1.3.1.@"
CompatibilityId="1.1.8.8" />

At the root of the manifest is the Package element. The following sections describe the other elements and

settings.

App

The App element describes your extension to the system and users. The element has the following attributes.

Attribute Required Type Description

id Yes GUID | Anidentifier that uniquely identifies the extension. This value should
remain constant for the life of the application, meaning that the same
identifier should be used for each new version of the extension.
A unique identifier will be generated if a value is not provided.

Name Yes String = The name of the extension. String length of 250 characters.

Publisher Yes String The publisher of the extension. String length of 250 characters.

Description No String = The description of the extension. String length of 2048 characters.

Version Yes String Version string in the format of Major.Minor.Build.Revision. This value

Compatibilityld Yes

String

should be incremented for each published package.
Version string in the format of Major.Minor.Build.Revision. This value
defines the compatibility ID of the extension.
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Capabilities

The Capabilities element contains a collection of Capability elements that describe what the extension impacts
in terms of the hosting Microsoft Dynamics NAV deployment. The Capability element can be used to determine
if an extension is allowed to be installed.

Capabilities cannot be set manually as they are added by the packaging process. Microsoft Dynamics NAV 2016
does not provide any functionality for analyzing or otherwise reacting to capabilities. Capabilities are reserved for
future use.

Prerequisites

The Prerequisites element contains a collection of Object elements that define what must be presently
available in the hosting Microsoft Dynamics NAV deployment in order for this extension to function. It uses
specific identifiable object IDs that must be available in the system. If a prerequisite is not found, the extension
cannot install.

Attribute Required Type Description

Type Yes Type The type of the object. The following objects are available:
TableData
Table
Report
CodeUnit
XmlPort
MenuSuite
Page
Query

id Yes Int32  The object ID.

Dependencies

The Dependencies element contains a collection of Dependency elements that define identifies other
extensions that this extension has a specific dependency on. Dependencies are added to the manifest when
you provide a path to a .navx file in the —Dependencies parameter of the New-NAVAppManifest cmdlet.

Attribute Required Type Description

id Yes GUID ' The unique identifier of the extension that this extension depends on.
Name Yes String  The name of the extension.

Publisher Yes String The publisher of the extension.

MinVersion Yes String = Version string in the format of Major.Minor.Build.Revision. This is the

minimum version of the extension that must be present in conjunction
with the specified Compatibility ID.
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Compatibilityld Yes String Version string in the format of Major.Minor.Build.Revision. This value
defines the compatibility ID of the extension.

Develop an Extension

You can build extension packages that add functionality to a Microsoft Dynamics NAV deployment. Unlike the
familiar development and deployment of Microsoft Dynamics NAV functionality, building an extension relies on
the exported version of an application to .TXT files. You can export the application from the development
environment, or use the Windows PowerShell function that is available in the Microsoft Dynamics NAV 2016
Development Shell, Export-NAVApplicationObject.

It is recommended that you create a folder structure that can be leveraged by the cmdlets that you use when
you build the extension package. That structure should contain folders for the ORIGINAL object files, MODIFIED
object files, and DELTA files. These names match those used as parameters in the application merge utilities.

To create an extension
1) Establish the BASE as TXT files.

The foundation for your extension is the exported .txt files of the objects you are modifying. You can
export just the objects that you want to modify, or you can export the entire Microsoft Dynamics NAV
application. In the Microsoft Dynamics NAV 2016 Development Shell, the Export-NAVApplicationObject
function can automate this process or you can use the export functionality in the development
environment. The following example uses this function to export objects to establish the base for the
planned modifications.

Export-NAVApplicationObject -Path ORIGINAL -DatabaseName MyDatabase -
DatabaseServer MyDatabaseServer

Objects must be exported as .TXT files. You cannot build an extension based on a .FOB file.
If you use a source control system, you may want to pull the base .TXT files from there.
2) Create functionality in the development environment.

a. Use the development environment as usual to create new objects or modify ones to the extent
your license allows you. Keep in mind the following rules:

e DO NOT make C/AL code modifications

e DO use subscribing to events to execute code.

e DO NOT create new or modified XMLPorts, Queries, or Report.
e DO NOT change restricted page and table properties.

In order to get an easy upgrade experience for your extensions, you cannot modify code the way
you do in the traditional customization process. Instead, you extend Microsoft Dynamics NAV
functionality by subscribing to programming events that are raised either explicitly in code, or
implicitly by the platform.
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3)

4)

b. Add upgrade code for new or modified tables.
The purpose of the upgrade code is to handle table data that is related to the extension when
the extension is uninstalled and reinstalled. You add the code to two global functions, one
named OnNavAppUpgradePerDatabase and the other
namedOnNavAppUpgradePerCompany.

c. Test your application with the extension added.

Export your changed and added application objects to .TXT files.

Export all objects that you added or modified to .TXT files. Use the same export function from step 1 or
manually export within the development environment. They must also be exported as .TXT files and
should be placed in a separate directory so that the packaging process can be pointed at them.

Export-NAVApplicationObject -Path MODIFIED -DatabaseName MyDatabase -
DatabaseServer MyDatabaseServer

Create DELTA files using the Microsoft Dynamics NAV 2016 Development Shell cmdlets.

Extension packages are based on application object deltas. Again, you use the application merge utilities
in the Microsoft Dynamics NAV 2016 Development Shell to distill the changes in the form of application
object differences that are stored in DELTA files. Creating an extension uses many of the same concepts

and tools as you know from application object deltas. You use the Compare-

NAVApplicationObject cmdlet to create these delta files.

Compare-NAVApplicationObject -OriginalPath ORIGINAL -ModifiedPath MODIFIED -
DeltaPath DELTA

Your delta files must be one-to-one with the objects you have added or modified. You cannot include a
single merged delta file. If you output your export file as a single file use the Split-
NAVAppplicationObjectFile cmdlet to create the individual files.

5) Build the extension package.
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Building the extension package

After having developed a Microsoft Dynamics NAV extension, the next step is to wrap your new .TXT and .DELTA
files into a .navx file, the packaging format for extensions. The package includes the application objects and
metadata that describes your extension, such as name and version.

To create the extension manifest

The extension manifest describes characteristics about your extension. All characteristics have a parameter in
the Windows PowerShell cmdlet that you use to create the manifest, New-NAVAppManifest. The following
table describes the data in the manifest:

Data Description

Name Specifies the name of the extension.

Publisher Specifies the publisher of the extension, such as your company name.
Version Specifies the version of the extension. The version is a string in the format of

Major.Minor.Build.Revision, with a default value of 1.0.0.0. You must increment the value
for each new version of the extension that you publish.

Description Specifies the description for the extension.

id Specifies the unique identifier for the extension. A unique identifier will be generated if a
value is not provided. The same unique identifier should be used for each new version of
the extension.

Compatibilityld Specifies the compatibility ID of the extension. The compatibility ID is a version string in
the format of Major.Minor.Build.Revision, with a default value of 1.0.0.0. The value is used
to indicate whether there are compatibility related code changes between different
versions of the extension. If a new version of the extension does not break compatibility,
leave the compatibility ID the same as the previous version.

Dependencies  Specifies the path to a package file (.navx) for another extension that this extension
depends on. Use a comma (,) to separate the paths to multiple .navx files., such as in the
following example: C:\Proseware\SmartAppBase.navx, C:\Proseware\ProsewareBase.navx

Prerequisites Specifies the objects that must exist in order to deploy the extension to a Microsoft
Dynamics NAV Server instance. The prerequisites is a string in the format of type=ID,
where type can be any object type such as Table, CodeUnit, or Page. Use a comma (,) to
separate the prerequisites, such as in the following example: Table=397, CodeUnit=78.

The New-NAVAppManifest cmdlet creates an in-memory Manifest object.

New-NAVAppManifest -Name "Proseware SmartStuff" -Publisher "Proseware, Inc."
-Version "1.5.0.12" |New-NAVAppManifestFile -Path '.\Manifest- Proseware
SmartStuff.xml' -Force

You can either persist this object to a file and then check it in to source control by using New-
NAVAppManifestFile, or you can pass it directly to as described in the next step.

Get-NAVAppManifest -Path '.\Manifest-Proseware SmartStuff.xml' | New-
NAVAppPackage -Path MyExtension.navx -SourcePath DELTA
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You have packaged your extension so it is ready to be published and installed on a target server.

The packaging process adds a description of the extension to the manifest, such as whether it changes pages or
adds tables. While not explicitly being enforced currently, this can be used to determine whether to install an
extension, or not. Use Get-NAVAppManifest —Path to see capabilities.

Finally, you can choose to get your extension package signed.

To sign an extension package
To help validate the authenticity of an extension package (the .navx file), we recommend that you have it
signed. Code signing is a common practice for many applications.

1)

2)

To sign an extension package, you need a computer that has the following:
a. A code signing tool, such as SignTool or CodeSign.
SignTool is part of the Windows Software Development Toolkit.
For more information, see SignTool.
b. Microsoft Dynamics NAV 2016 or later.

Obtain a certificate that is enabled for the code signing purpose. You can have certificate as a file or
installed in the certificate store of the computer.

In production, we recommend that you use a certificate from a third party certificate authority. However,
for testing purposes, it is acceptable to create a self-signed certificate, which, for example, you can create
by using the New-SelfSignedCertificate cmdlet in Windows PowerShell orMakeCert.

The following example uses the New-SelfSignedCertificate cmdlet to create a new self-signed
certificate:

New-SelfSignedCertificate -Type CodeSigningCert -Subject “CN=ProsewareTest”

The following example uses the MakeCert tool to create a new self-signed certificate:

makecert —-sk myNewKey —-n “CN=Prosewaretest” -r —-ss my

It is optional but we recommend that you use a time stamp when signing the .navx file.

A time stamp allows the .navx file signature to be verifiable even after the certificate that is used for
the signature has expired.

For more information, see Time Stamping Authenticode Signatures.

Sign the .navx file by using your signing tool.

See the following examples for signing by using SignTool.
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Example

The following example signs the Proseware.navx file with the certificate in the password-protected MyCert.pfx
file.

SignTool sign /f MyCert.pfx /p MyPassword "C:\NAV\Proseware.navx"

The following example signs the Proseware.navx file with the certificate in the password-protected MyCert.pfx
file and a time stamp.

SignTool sign /f MyCert.pfx /p MyPassword /t
http://timestamp.verisign.com/scripts/timestamp.dll "C:\NAV\Proseware.navx"

The following example signs the Proseware.navx file with the certificate in the store called My with a subject
name of Prosewaretest.

SignTool sign /n Prosewaretest "C:\NAV\Extension\Proseware.navx"

Publishing and Installing an Extension
To make your extension available to users, the package must be published to a specific Microsoft Dynamics NAV
Server instance. The extension can be installed for one or more tenants.

To publish or remove an extension
Publishing an extension

In the Microsoft Dynamics NAV 2016 Administration Shell, use the Publish-NAVApp cmdlet. The cmdlet takes as
parameters the server you want to install to and the .navx package file that contains the extension. The
following example publishes the extension MyExtension to the YourDynamicsNAVServer instance.

Publish-NAVApp -ServerInstance YourDynamicsNAVServer -Path MyExtension.navx

Publish does more than just update internal tables. It also compiles the components of the extension behind-
the-scenes and builds the necessary metadata objects that are used at runtime.

You can get an overview of the published extensions and their state using the Get-NAVAppInfo cmdlet. If no
tenants have a specific extension installed, you can completely remove it using the Unpublish-NAVApp cmdlet.

Removing an extension

In the Microsoft Dynamics NAV 2016 Administration Shell, use the Unpublish-NAVApp cmdlet. The cmdlet
takes as parameters the server you want to remove the extension from, and the name of the extension. The
following example removes the extension MyExtension from the YourDynamicsNAVServer instance.
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Unpublish-NAVApp -ServerInstance YourDynamicsNAVServer -Path MyExtension

Once an app has been published, it must be made available for any tenant that wishes to use it.
To install an extension

In the , use the Install-NAVApp cmdlet. The following example installs the MyExtension for Tenantl and
Tenant3. In single-tenant deployments, you either specify default as the tenant ID, or you omit the —Tenant
parameter.

Install-NAVApp -ServerInstance YourDynamicsNAVServer -Name ”“My Extension” -
Tenant Tenantl, Tenant3

se Get-NAVAppInfo —Tenant command to get an overview of the extensions for that tenant, use the Get-
NAVAppTenant cmdlet to get all tenants that have installed a specified extension, and uninstall an extension
using the Uninstall-NAVApp cmdlet.

When you uninstall an extension that includes tables and fields, this impacts the database schema and any data
that the tables and fields contain.
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Supported functionality in Extension Packages
An extension package can contain both new and modified existing objects. In Microsoft Dynamics NAV 2016,
the following object types can be added and included in an extension:

e Pages

e Tables

e MenuSuites
e Codeunits

You can also modify existing objects of the following types as permitted by your license:

e Pages
e Tables
e Action Items

You cannot add or modify any other object types in this version. Also, you cannot delete any existing objects.

You cannot modify any existing C/AL code, including code in codeunits and in triggers on existing objects. If you
want to modify existing code, use the new C/AL eventing model. This restriction is only on existing code and
objects. New pages, tables, and so on, can contain C/AL code as it is considered part of the new object.

Restricted Properties

There are restrictions on certain property changes for modified objects. The following sections list the
properties you cannot change. The cmdlets that create and install packages will halt with errors if any of these
properties are changed in your extension.

Restricted Properties on Existing Page Modifications

You cannot change the values for the following properties for existing Microsoft Dynamics NAV pages in an

extension.

AccessByPermission

AssistEdit
AutoSplitKey
CardPagelD
CharAllowed
ContainerType
ControlAddIn
Data Type
Datalength
DateFormula
DelayedInsert
DeleteAllowed
DrillDown
DrillDownPagelD

FieldClass
GroupType

ID
InsertAllowed
LinkedObject
Lookup
LookupPagelD
MaxValue
MinValue
ModifyAllowed
MultipleNewLines
Name
NotBlank
Numeric
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Permissions
PopulateAllFields
RefreshOnActivate
SourceExpr
SourceTable
SourceTableTemporary
SourceTableView
SubType
SystemPartID
TableRelation
TableType
TestTableRelation
ValidateTableRelation
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Editable PageType ValuesAllowed
ExtendedDatatype PartType

Most of these are typically not properties changed through customization as they can have a negative effect on
the Microsoft Dynamics NAV deployment.

Restricted Properties on Existing Table Modifications
You cannot change the values for the following properties for existing tables and fields in an extension.

Table Properties = Field Properties

Name Name NotBlank

DataPerCompany AccessByPermission Numeric

Permissions Compressed Owner

LookupPagelD Data Type SQL Data Type

DrillDownPagelD = DatalLength SubType (BLOB)

PastelsValid DateFormula TablelDExpr

LinkedObject ExtendedDataType @ TableRelation

TableType FieldClass TestTableRelation
MaxValue ValidateTableRelation
MinValue ValuesAllowed Width

You can add table keys, but you cannot delete or modify existing keys.

You can add fields to a table group, but you cannot remove fields or groups.

Extension example

One example of an application that can function as an extension could be an add-on module to the sales
module handling subscriptions. Subscriptions in Dynamics NAV always prove tricky to implement promarily
because they are recurring but also because they cannot represent a inventory value if items are used for the
invoicing.

The functional requirements are:

1) A new tabel: Subscriptions must be created to identify each type of subscription
The Table must hold the following information:
- Subscription code
- Subscription text
- Item Number
- Invoicing Schedule
- Invoicing Frequence
- Invoicing Price
- Deferral Code
2) Card pages and list pages for the subscriptions
3) A Fact Box to show the number of active subscriptions etc.
4) A customer must be assigned one or mors subscriptions and therefore another table must be added:
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- Customer No
- Subscription Code
- Item No
- Created date
- Last Invoice Date
- Next Invoice Date
- Cancelled Date
- Active
- Invoicing Price
- Allow Line Discount
5) A List page for the customer subscriptions
6) A Fact Box to show the active subscriptions etc.
7) New Field on the Customer to show if the customer is an active subscription customer
This is to be able to make a Cue for subscription customers later
8) The customer card and list must be altered with extra fields, actions and the FactBox.
9) New Field on the Customer to show if the customer is an active subscription customer
This is to be able to make a Cue for subscription customers later
10) The Item card and list must be altered with extra fields, actions and the FactBox.
11) A codeunit to create the invoices
12) Make a subscription event to update the subscription customer table when posted
13) A New MenuSuite must be created with the subscription menu items

The first thing to do is to create a backup of all objects that will be affected by the changes:

[l Object Designer =N HoR =
A Table Type ID Mame Modified  Version List Date Time: Compiled Locked Locked By
N | wfcustomer |  Inwwioo | o046 weeass] [ 0 [ 0 8
EDPage | ofwem | Inwwiseo 0 [ ss09s] wmeowo| [ 00 [ |
T s | ofcCustomercad [ navwisoo [ 1509s| mooof [ 0 | |
' i | oofcustomertst | [navwwoo | 150915] imoowo| |
#2 Codeunit i softemCad | navwieoo 0 | sso9as| wmeowo| [ 0 [ |
2 Query | silemiee ] [nvawsoo | 150915l s200:00 ] | |
||
XMLport |
iy Menuguite |
Ca
||

The objects must be exported in a text format to be used when building the delta files.

The original are stored in a newly created folder structure:

Changed 22-04-2016 1654
Delta 22-04-2016 16534
Originals 22-04-2016 16:54
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Development

Next the application is built:

Object Designer E\@
5 Tabl Type 1D Name Modified  Version List Date Time Compiled |
L= 3 18 Customer v MAVW19.00,5UB1.00 22-04-16  10:42:39 v ~
Page 3 27 Item v MAVW19,00,5UB1,00 22-04-16  10:42:48 v
1 Report 3 74000 Subscription v SUB 100 22-04-16  10:19:24 v
' ] 74001 Customer Subscription v SUB1.00 22-04-16  10:4L:03 v
#4 Codeunit Fi 74000 Subscription Functions v SUB1.00 22-04-16 111107 ¢
7 Query » B 1060 Dept - Add-on 10 v 5UB 1,00 22-04-18  11:10:39 v
21 Customer Card v MAVW19,00,5UB1.00 22-04-16  10:05:53 v
AMLport 22 Customer List ¥ NAVW19.00,5UB1.00 210416 16:42:04 ¥
Fn MenuSuite 30 Item Card v MAVW19,00,5UB1.00 22-04-16  10:23:04 v
31 Item List v MAVW19.00,5UB1.00 22-04-16  10:24:29 v
Al 74000 Subscription Card v SUB1.00 21-04-16  15:08:09 v
74001 Subscription List v SUB1.00 21-04-16  16:10:57 v
74002 Customer Subscriptions v SUB1.00 21-04-16  16:12:06 v
=2 74003 Customer Subscription FactBox v SUB1.00 22-04-16  10:42:17 v
All changes to the code has been added as functions and subscriptions events in a codeunit
Codeunit 74000 Subscription Functions - C/AL Editor
1 =Documentation()
2
3 =0nRun()
4 | Createlnvoices();
5
6 FLOCAL [EventSubscriber] UpdateSubsccriptions(VAR SalesHeader : Record "Sales Header";VAR GenJnlPostline : Codeunit "Gen. Inl.-Post
7 |IF (SalesInvHdrNo<>'') THEN BEGIN
8 SalesTnvline.SETRANGE("Document No.",SalesInvHdrNo);
9 SalesInvline.SETRANGE(Type,SalesInvLine.Type: :Item);
1@ IF SalesInvlLine.FINDSET THEM REPEAT
11 CustomerSubscription.SETRANGE("Item No",SalesInvLine."No.");
12 CustomerSubscription.SETRANGE (Active,TRUE);
13 IF CustomerSubscription.FINDFIRST THEN BEGIN
14 Subscription.GET(CustomerSubscription."Subscription Code");
15 CustomerSubscription.”Last Invoice Date":=SalesHeader."Posting Date";
16 CustomerSubscription."Next Inveicing Date":=CALCDATE({Subscription."Invoicing Frequence",SalesHeader."Posting Date");
17 CustomerSubscription.MODIFY;
18 END;
19 UNTIL SalesInvLine.NEXT=@;
20 | END;
21
22 ELOCAL CreateInveoices()
23 | IF NOT CONFIRM(CreateWarningTxt) THEM
24 EXIT;
25
26 | CustomerSubscription.SETRANGE (Active, TRUE);
27 |CustomerSubscription.SETFILTER("Next Tnvoicing Date",'<=%1"',WORKDATE);
28 |IF CustomerSubscription.FINDSET THEM REPEAT
29 IF (0ldCustomer<>CustomerSubscription."Customer No") OR {0ldInvoiceDate<>CustomerSubscription."Next Invoicing Date") THEM BEGIN
30 0ldCustomer:=CustomerSubscription."Customer No";
31 0ldInvoiceDate:=CustomerSubscription."Mext Invoicing Date";
32 NextLineNo:=@2;
33 CLEAR(SalesHeader);
34 SalesHeader."Document Type":=SalesHeader."Document Type"::Invoice;
35 SalesHeader.SETRANGE("Sell-to Customer No.",CustomerSubscription."Customer No");
36 SalesHeader.VALTDATE("Location Code",'");
37 SalesHeader .VALTDATE("Posting Date",CustomerSubscription."Next Invoicing Date");
38 SalesHeader.INSERT{TRUE);
39 InvoiceCounter+=1;
40 END;
41 NextLineNo+=10028;
42 Salesline.INIT;
a3 Saleclina "lina Na "-=Nev+l inshin-
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The testing
Three new subscriptions:

m Subscription List - Microseft Dynamics NAY

- [m] x

e - ||:| CROMNUS International Ltd. » Home » Subscription List

2| [ search (ctrl+£3) |

Bl o

] B X [EK & © Y ik

New Edit  Delete Motes  Links Refresh Clear  Find
List Chart Filter
Bank Accounts A
VAT Statements Subscription List -
lterns
4 Customers
Balance Code . MName Item Invoicing Invoicing Inveicing Price
Number Schedule Frequence
I Sales Invoices
12MONTHS 12 Months subscription 74002 Posting Date 12M 1.199,00
[ Sales Orders
i 3MONTHS 3 Months subscription 74000 Posting Date 3M 299,00
Finance Charge Memos BMONTHS 6 Months subscription 74001 Posting Date 6M 599,00

-

Incoming Documents

-

Vendor Ledger Entries

-

Customner Ledger Entries

Subcri ption List:

ﬁ Home
E Journals

Fixed Assets

[TT] Cash Flow

D Cost Accounting

E“l Posted Documents
{}# Administration

ﬁl Departments

CROMUS International Ltd.  31. decemb

CRONUS International Ltd, @

Typetofilter (F3) | Code v\-)| v

Mo filters applied

A number of items are created:
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ﬂ Items - Microsoft Dynamics NAV — m} X
e v | CRONUS Intemational Ltd. » Home » Items @] [ search (ctr+F3) |
- HOME ACTIONS NAVIGATE REPQORT - INVENTORY REPORT - SALES REPORT - PURCHASES REPORT - FINANCE 8 REPORT - MANUFACT CRONUS International Ltd, @
\j # Edit = i tem Availability by - Prices B | [GEntries~ E &
@View s I3 ttem Journal B Crders endors @ ) Comments E E
MNew Subscriptions o = o
< Delete @ Statistics a Returns Orders D Requisition Worksheet E E
lew Ma Process n 5 History Report
Role Center fal . n
Chart of Accounts ltems ~ | Ne. | | +  Item Details - Invoici... ~
I Vendors Item Mo 74002
I Purchase Invoices Show results: Costing Method: FIFO
I Purchase Orders ¥ Where Subscription ltem ¥ is Yes “ Cost is Adjusted: Yes
Cost is Posted to ... i
Budgets = Add Filter ost is Posted to es
Bank Accounts Standard Cost: 0,00
Unit Cost: 0,00
paElatementy Mo. . Description As.. BaseUnit Cost Unit Cost Unit Price Vendor No.  Search )
ltems BO.. of Measure is... Descrip Brgiis i 1w
b mormas Indirect Cost % 0
J4000 Subscription three months Mo PCS 0,00 300,00 SUBSCR Last Direct Cost 000
0 Hs e 74001 Subscription Six Months Mo  PCS 0,00 600,00 SUBSCR _— ’
Pending Approval IHE S v
74002 Subscription Twelve Menths Mo PCS 0,00 1.200,00 SUBSCR  Unit Price: 1.200,00
Approved v ‘
d Home Item Details - Planni... -
I'd Journals Item No.: 74002




LGFIREBRAND

Then a number of customers are assigned subscriptions:

m Customers - Microsoft Dynamics MAY

[m] x

<

- ||:| CROMUS International Ltd. » Heme » Customers »

2| [ search (ctrl+£3) |

Bl o

IE‘ Sales Invoice LEl
B Reminder
B

Role Center
Chart of Accounts
Vendors

- =

Purchase Invoices

-

Purchase Orders
Budgets

Bank Accounts
VAT Statements

ltemns

%

Customers

Balance

-

Sales Invoices
I Sales Orders

ﬁ Home
E Journals

ACTIONS

NAVIGATE REPORT CRONUS International Ltd. e
# Edit & Subscriptions | [i] Statement 8] E E‘A i E Ledger Entries nﬂ OneMote =
@\l"\ew | 9 Sales Journal [ Customer - Balance to Date H =] D (:a B Statistics Notes A&
Bank Credit Quot: M ft
X Delete Aﬂ:c?:;llnt'; I - C:dsl - Hotes |—D + | = Statistics by Currencies Igg:? [ Links i
~
Customers ~ | Typetofilter (F3) | No - > | A Dynamics CRM Stati. B
Opportunities: 0
Show results: Quotes: ]
¥ Where  Subscription Customer 7 is Ves ~ Cases: o
= Add Filter
Sell-to Customer Sal... ~
No. . MName Responsi..  Location Phene No. Contact Search  Customer No.: 10000
Center Code Mame Quotes: 0
10000 The Cannon Group PLC BIRMINGH... BLUE Mr. Andy Teal THECA  Blanket Orders: 0
20000 Selangorian Ltd. Mr. Mark McArthur SpLanc  Orders: 3
Invoices: ]
30000 John Haddock Insurance Co. Miss Patricia Doyle JoHNE O
Return Orders: ]
Credit Memos: ]
Pstd. Shipments: 12
Pstd. Invoices: 9
Prtd Dobiiom Dncn 1

Each customer has been assigned at least one active subscription:

m Customers - Microsoft Dynamics NAV

] x

©

- ||:| CRONUS International Ltd. » Home » Customers »

f+] | | Search (Ctrl+F3) |

Bl o

P Sales Invoice LE
ﬁ Reminder
Role Center
Chart of Accounts
Vendors

- =

Purchase Invoices

-

Purchase Orders

Budgets

Bank Accounts

VAT Statements

lterms

Customers
Balance

I Sales Invoices

I Sales Orders

ﬁ Home
E Journals

Fixed Assets

ACTIONS

MNAVIGATE REPORT CRONUS International Ltd. @
# Edit {2 Subscriptions | [i Staternent = G E El; ] EZ Ledger Entries “ﬂ OneNote | &3
@Viaw |4 Sales Journal [ Customer - Balance to Date H 5] D é @ Statistics Notes A4
Bank Credit Quotes B Microsoft R
elete Accounts * Cards+ - atistics by Currencies Excel inks
< Delet b3 [+ B statistics by C [ Link: i
"
Customers ~ | Typetofilter (F3) | No e | A Dynamics CRM Stati... o WS
Opportunities: 0
Show results: Quotes: 0
X Where  Subscription Customer ¥ is Yes ~ Cases: 0
+ Add Filt
e Sell-to Customer Sal... ~
No. . MName Responsi..  Location Phone Mo. Contact Search ~ Customer Moz 10000
Center Code Mame Quotes: 0
10000 The Cannon Group PLC BIRMINGH... BLUE Mr. Andy Teal THECA  Blanket Orders: 0
Qrders: 5
m Edit - Customer Subscriptions — m} X fes ]
b X 9 n Orders: ]
HOME CRONUS International Ltd. Memos: 0
Custo.. . Subscription  Item Ne Start Date Last Invoice  Mext Cancelled Active Inveicing Price Shipments: 12
Ne Code Date Invoicin... Date
Invoices: 9
10000 ~ 1ZMONTHS 74002 01-01-2017 01-01-2017 199,00 fo m Rece. ]
Credit Mem... 1

Now it is possible to create invoices:
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m Periodic Activities - Microsoft Dynamics NAY

G - | CROMUS International Ltd. » Departments » Subscriptions »  Periodic Activities »

Departments
I> Financial Management
I+ Sales & Marketing
4 Subscriptions
Subscriptions
Pericdic Activities
> Purchase
I Warehouse
I Manufacturing
Jobs
Resource Planning
I Service
Human Resources

I Administration

And the confirmation:

The Invoices:

Sales Invoices -

Ma. o Sell-to
Custom...
1020 10000
1021 20000
1022 30000

Periodic Activities

Tasks

Create Subscription Invoices

Microsoft Dynarics NAV

e Create subscriptions for all custermers?

*

Microzoft Dynamics MAY X

o 3 Invoice(s) Created

Sell-to Custormer Mame

The Cannon Group PLC
Selangorian Ltd.

John Haddock Insurance Co.

| Type to filter (F3) | Mo,

v|—}| W

External Location Assigned
Docume..  Code User ID
BLUE
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The invoice looks like a normal invoice:

1020 - The Cannon Group PLC

General H o~
Sell-to Customer Mo.: [10000 v| Posting Date: |01-01-2017 v]
Sell-ta Contact No.: | cTo00007 ~|  DocumentDate: |01-01-2017 v|
Sell-to Customer Mame: |The Cannon Group PLC | External Document No.: || |
Sell-te City: |Birmingham v| Salesperson Code: |PS v|
Sell-te Contact: |Mr. Andy Teal | Status: |Open v|

Your Reference: | |

v Show more fields

Lines ~

Functions - [2] Line - ﬂ Mew @ Find Filter Clear Filter

Type Ma. Description Location Cuantity Unit of Unit Price Excl. Li #
Cade Measur... VAT
[tem 74000 Subscription three months BLUE 1 PCS 300,00
W
£ >
Invoice Discount Amount: | D,DD| Total Excl. VAT (GBP): | 300,0&|
Invoice Discount %: | 0| Total VAT (GEP: | o,m|
Tatal Incl. VAT (GBP): | 3ou,oo|

But posting it will update the CustomerSubscription table:

P Edit - Customer Subscriptions — O *
- HOME CRONUS International Lid. 9
Custo.. . Subscription  Item No Start Date Last Invoice  Mext Cancelled Active Invaicing Price
Mo Code Date Invaicin... Date
10000 ~ 12MONTHS 74002 01-01-2017 01-01-2017 01-01-2018 1.199,00
oK

Mission Accomplished.
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Creating the navx package
The first thing is to create the delta files:

H| _ .
Administrator: Dynamics NAY 2016 Development Shell — O *
[ 1) : 1
P [)
[ B 1
ade - - -
H4—2 @1 &
14 16 H e
[ M1 6 H ]
3 1 1 f pn R e
P 0 = = ] 0 =
o o : [ o
e lete H ohje
. e 0 .
= 5 0 =
o 5 [ o
This will create a number of files:
Import Objects
&« v A » Dennepc » Lokal disk (C:) » Subscriptions » Delta v O Seq i Delta
Organiser « Ny mappe == -
Course NAV 201~ Mavn Endringsdato Type Sterrelse
NAV 2016 | COD74000.DELTA 1612 DELTA-fil 4KB
MNAV 2016 Cours: | MEM1060.DELTA 22-04-2016 12 DELTA-fil 5KB
Plastmo | PAG21.DELTA DELTA-fil 12 KB
RoleTailoring Mi | PAG22.DELTA DELTA-fil 12 KB
VH | PAG30.DELTA DELTA-fil 13 KB
| PAG31.DELTA DELTA-fil 19 KB
[ Denne pe | PAGT4000.DELTA DELTA-fil 1 KB
= Billeder | PAGT4001.DELTA DELTA-fil 1 KB
[ Deskiop | PAGT4002.DELTA DELTA-fil 2KB
%) Dokumenter | PAGT4003.DELTA DELTA-fil 1 KB
B Downloads | TAB18.DELTA DELTA-fil 60 KB
TAB27.DELTA DELTA-fil 8T KB
b Musik ' ) '
| TAB74000.DELTA DELTA-fil KB
B Videoer | TAB74001.DELTA DELTA-fil 5Ke
= Lokal disk (C:)
VirtuelNata (N Y
Filnavn: | Subscription_org - Kopi.td v| Al Files (*.7)
Abn |v Annuller
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Then the manifest must be created:

Administrator: Dynarmics NAY 2016 Development Shell — O >

PS C-~Subscriptions?> Hew—HAUAppManifest
i Hew—MAUAppManife=sztFile

PSS C-Subscriptions>

In this case the manifest is created and then “piped” into the next command, which will save the manifest as a file.

The file looks like this:

= C\Subscriptions\Manifest-Suk 2 ~ & = C\Subscriptions\Manifest-...

<?xml version="1.0"2>
- =Package xmins="http://schemas.microsoft.com/navx/2015/manifest">
<App Compatibilityld="1.0.0.0" Version="1.0.0.0" Description="" Publisher="CRONUS Development, Inc."
Mame="Subscription" Id="eddd0109-cbf6-48f4-ba77-f229c6ba2251"/>
< Capabilities/=
- =Prerequisites>
<0Objects/ =
</Prerequisites>
<Dependencies/ >
</Package>

Lastly the package must be created:

Administrator: Dynamics NAY 2016 Development Shell — O x

PS C:nSubscriptions? Get—MAUAppManifest New—HNAUApp P s
ackage sSubscription.navx SDeltas

PSS C:-~Subscriptions>

And the navx package is ready:

Mawvn B Endringsdate Type Sterrelse
Changed 22-04-2016 16:54 Filmappe
Delta 22-04-2016 16:54 Filmappe
Originals 22-04-2016 16:54 Filmappe
= Manifest-Subscriptionxml 22-04-2016 13:42 <ML-fil | KB
| Subscription.navx 22-04-2016 17:00 MLAN-fil 76 KB
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Publishing and installing the package
The next thing to do is to publish the package to the server instance where it is needed. In this case the server
instance is: DynamicsNAV90 which is a totally clean database.

Administrator: Dynamics NAY 2016 Development Shell — O X

PS CsWINDOWSs~system3d2> cd C:sSubscriptions™
PS C:xSubscriptions> Publish—NAUApp —Serverinztance DynamicsMAUVY?HA —Fath Suhscri

ption.nawvx
PS C-~Subscriptions

To see, which apps are published on the server instance, use the GetNAVAppInfo Cmdlet:

Administrator: Dynamics NAY 2016 Development Shell - O >
PS5 CoxSubscriptionz> Get—MAUAppInfo —Serverinsztance DynamicsMHAUZA

de8h5612-2f14-4148—a%eB-B6f2f2abhhed
Subscription

1.8.8.8

CRONUS Development,. Inc.

1.8.8.8
UiChanges
UiAdds
SchemaChanges
Schemafdds
Codefdds

Prerequisites
Dependencies

PS C-~Subscriptions> _

Lastly the package must be installed

Administrator: Dynamics WAY 2016 Development Shell — O >

PSS C:xSubscriptions> Install-HAUApp —Serverinstance DynamicsMHAU?A —Hame
—Tenant Default
PSS C:~Subscriptions>
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Testing the App
Opening the DynamicsNAV90, the Departments menu is the place to look:

m Subscriptions - Microsoft Dynamics NAY

° hd |||' CROMUS Danmark A5 » Departments »  Subscriptions »

D rti t L.
R Subscriptions

I+ Financial Management

I+ Sales & Marketing Choose by department

Subscriptions Periodic Activities

Subscriptions

Pericdic Activities
I Purchase —or choose by category
- Warehouse [T Lists
- Manufacturing | Tasks
lobs
Rescurce Planning
I Service
Human Resources

I Administration

It is possible to create subscriptions:

P mew - Subscription List — O >

Bl o CRONUS Danmark A/S @

) /7 X @ & © I M

Mew View  Edit  Delete Show  Show as OneMote MNotes  Links Refresh Clear  Find
List as List  Chart Filter
e Manage Vie Show Attached Page
Subscription List ~ Typetofilter (F3) | Code || v
Mo filters applied
Code . Mame [tern Mumber  Inveoicing Imvaicing Inveoicing Price
Schedule Frequence
IMONTHS  Three Months Subscription 74000 Posting Date  3M 293 0]
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And the amount of changed objects are:

Object Designer EI@

Compiled Locked  Locked By

Type ID Mame Modified  Version List Date Time

[ Table
Page

=] Report

4 Codeunit
3 Query
¥MLport
B MenuSuite

T

Zero.
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Building workflows
What is a workflow?

Create a workflow event
Create a workflow response

Enable the workflow & response in the NAV system

This chapter is a compilation of available Microsoft material. More information can be found at

https://msdn.microsoft.com/en-us/library/mt574349(v=nav.90).aspx
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What are workflows?

¢ A workflow is a movement of steps or tasks through a work process

¢ Workflows help connect business processes to best practices or industry-standard practices
* For example, ensuring a customer’s credit limit has been verified

*  For example, requiring a two-person approval of a significant vendor payment

¢ In Microsoft Dynamics NAV 2016, a workflow is likely to contain steps related to approval, notification,
or business-process automation
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Workflows

Benefits

Out-of-the-box workflow
templates, with
situation-specific
parameters, are ready in

just a few clicks,
facilitating sales &
purchase approvals and
incoming document
handling

Redesigned approvals
functionality offers more
capabilities and is
incorporated in the
workflow system to
allow for easy extension

The workflow designer
contains intuitive layout
and terminology, such as
“When Event” and
“Then Response”,
making it easy to model
company processes

-55-

Email notifications and
approvals by phone app
mean that workflow
users can be anyone in
the organization and
don’t require access to a
PC to complete simple
steps
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Nav 2016 Workflow & Notification Schema

Manager

QUEUE

WORKELOW Lz el

CATEGORIES

. . Approval
Natification NAS: JOB

Notification
WORKFLOW Schedule

USER GROUP

WORKFLOW
TEMPLATES Events WORKFLOW
{Subscription or Workflow Steps

Action) Response Instances

{C/AL) Archived

Workflow Steps

Events (of
Workflow) Instances

Custom Events Workflow
Event\Response Response
Custom Matrix {C/AL)
Response

Notification
Manager

Categories: A grouping of the workflow template, e.g. Administration, Finance, Integration.

User Group: A group of approvers to approve the workflow either simultaneously or sequentially.

Template: Base for the actual workflow.

Event: The situation that triggers the workflow on a given condition.
Response: The action taken depending on the state.

Workflow: The actual workflow that will be executed.

Notification:  The message sent by email.

Approval: The approval request entries that requires an action from the approver.
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Out-of-the-box workflows in Dynamics NAV 2016

* A workflow is a movement of steps or tasks through a work process

*  Workflows help connect business processes to best practices or industry-standard practices
* For example, ensuring a customer’s credit limit has been verified

*  For example, requiring a two-person approval of a significant vendor payment

* In Microsoft Dynamics NAV 2016, a workflow is likely to contain steps related to approval, notification,
or business-process automation

ﬂ Workflow Templates - Microsoft Dynamics MAY

° ¥ |[ CROMNUSInternational Ltd. » Departments » Administration » Application Setup » Workflow » Workflow Templates
- HOME ACTIONS
S 2 4
08 3 & %

New Workflow View Motes  Links Refresh Clear
from Template Filter

Departments ~

Financial Management Workflow Temp‘atES M
Sales 8 Marketing

Purchase

Warehouse Description

oW W W W

Manufacturing
Jobs

Resource Planning

4 Administration

Overdue Approval Requests Workflow

b Service 4 Finance
Human Resources General Journal Batch Approval Work...
4 Administration General Journal Line Approval Workfl...
I IT Administration 4 Integration

SRAEpicTioniteup Incoming Document Workflow

General )

Incoming Document Approval Workf...
Users
Incoming Document Exchange Work...

I Financial Management
b Sales & Marketing Incoming Document OCR Workflow
Purchase 4 Purchase Documents
I Warehouse Blanket Purchase Order Approval Wo...
Manufacturing Purchase Credit Memo Approval Wo...
Re-CUEE R Purchase Inveice Approval Werkflow
b Service
Purchase Inveice Worlkflow
Human Resources
Job Queue Purchase Order Approval Workflow
Workflow Purchase Quote Approval Workflow
Document Approval Purchase Return Order Approval Wor...
Motifications v 4 Sales and Marketing
ﬁ Fiane Customer Credit Limit Change Appr...
Customer Approval Workflow
E foraes 4 Sales Documents
Fixed Assets Blanket Sales Order Approval Workfl...
Sales Credit Memo Approval Workflow
[T Cash Flow -
Sales Invoice Approval Workflow
D Cost Accounting Sales Invoice Credit Limit Approval ...

EI‘. Posted Documents Sales Order Approval Workflow
Sales Order Credit Limit Approval Wo...
{;} Administration Sales Quote Approval Workflow

a. Departments Sales Return Order Approval Workflow
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Setting up for credit limit approval

e Set up usersin approval hierarchy

* Create a workflow user group and apply the users to the group
* Create a new workflow from one of the existing templates

* Link the workflow to the workflow user group

¢ Test the workflow

m Woarkflow - Microsoft Dynarmics MNAY

° hd CROMUEInternational Ltd, »  Departiments » Sdministration » Spplication Setup » Workflow »
Depart t r
SIS Workflow

[ Financial Managerment

[ Sales & Marketin .

N : Lists
Hrenaze Warkfl s

b Wiarehouse Wéarkflow Termplates

I Manufacturing Weorkflow Categories
lahs Wearkflow Step Instances

Warkflow User Groups

F. Planni )
Fsmuree Flanning Festricted Records

[+ Zervice
Hurnan Resources Tasks
4 Adrministration Send Owerdue &pproval Motifications
B IT Adrministration
4 Application Setup Archive
General Archived Workfl o Steplnstances
£ Creerdue Spproval Entries
Idsers
[ Financial Managernent Administration
b Sales & Marketing ibpproval User Setup §
Purchase Dynarnic Request Page Entities
B arehouse Dyharnic Request Page Fields

Misarkflowy Event Hierarchies
_ Workflow Event/Response Combinations
Rezource Planning Wearkflow - Table Relations

[+ Service

Fanufacturing
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Setting up for credit limit approval

e Set up usersin approval hierarchy

o

m Edit - Approval User Setup

Bl 0w acrons  navieate

N =X

==

CRONUS International Ltd. @

¢ T H R

Mew View E Delete  Approval User Notification Show as OneMote Motes  Links Refresh Clear  Find
List Setup Test Setup st Chart Filter
Approva| ser Setup - Type to filtter (F3) UserID | 2| w
Mo filters applied
zerID Salespers.f., ApproverID Sales  Unlio, Purchase  Unli., Request  Unli.,  Substitute E-Mail
Code Arnaun.,  Zale., Arnoun..  Purc., Arnoun..  Req.
CONTOSOWPHYLLIS A 7 71
CONTOIMEEAN CONTOR0VPHYLLIZ &l [l |
CONTOZONAMMNIE CONTOE0NSLEAN ] ] |
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Setting up for credit limit approval

* Create a workflow user group and apply the users to the group

* Using the same Sequence No. the approval request will be sent to both approvers at the same time

* Using a higher Sequence No. for Phil, the approval request will first be sent for approval to Susan and
later to Phil

m Mews - Woarkflow User Group - 5. E'@
B o CRONUS... @

SALES - Customer Credit limit a...

Code: SOLES

Cescription: Custormer Credit limit approwval

Workflow Llser Group Members -u-* ~

U] Mews @ Find  Filter Clear Filter

User Marne Sequence il
Mo,

CONTOSOWPHYLLIS r

CONTOSOVSUSAN A

oK -
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Create a new workflow from one of the existing templates

* Using the “Create Workflow from template”

m Wearkflows - Microsoft Dynamics Mal

° v [ CROMUSIntemational Ltd, » Departments » Administration » Application Setup » Warkflow » Workflows 2
B NAVIGATE
3 ~
L] 3 3 7 @ X o © %
New 3 Import Export  Edit  View Delete Notes Llinks  Refresh Clear
rom Templste WokHow  from File to File Filter
. E_Ep”t_’"‘e:;‘ | Workflows -
1
N B [P Edit - Workflow: - MS-CCLCAPW-01 . Custamer Credit Limit Change Appraval Workflow ===
b Sales & Marketing
e Description Bl ov: acmons  navieate CRONUS Internations! Ltd, @
I Warehouse D D D D e | = Goto
b Manufacturing 4 Salesandark] | O CINew r LY @ & X previous
View Import Expart Notes Llinks  Refresh Clear
Jobs Customer Cre X Delete  from File to File Filter P Next
Resource Planning
b Service
Human Resaurces MS-CCLCAPW-01 - Custamer Credit Limit Change Approval Waorkflow
4 Administration E
Code: MS-COLCARWA- 01 Workflow Respornises A

b IT Administration
4 Application Setup

General -

Users Revert the value of the Credit Lim...
Enabled:

Create an approval request for th..

Description:  Custamer Credit Limit Change Approval Workflow

b Financial Management =
~

b Sales & Marketing iy iz # Send approval request for the rec..

Purchase 4 DecreaseIndent B Increase Indent X Delete Event Conditions ] Mew i Find e T G G

I iarehouse then Bvent On Condition Then Response

Manufacturing

Resource Planning b 3 ~ | Credit Limit (LCY) is Increased (+) Rewvert the value of the Credit Limit ...
I Service An approval request is approved, Pending &pprovals: Apply the new values,
Human Resources An approval request is approved, Pending &pprovals: =0 Send approval request for the record an...
S B approval request is rejected, <Bhyayss r Diccosd sl .
Wiorkflow
£ approval request is delegated, <Bhways

Document &pproval

Woarkflow Termplates
ﬁ Home
E}" Posted Documents - HDME ﬂCﬂDhS {:RDI\ US...

EI Departments

Workflow Templates -

Type to filter (F3) Description = | =» | W

Description

Administration
Finance
Integration

Purchase Documents

R v v

4 Sales and Marketing
Customer Credit Limit Change &pp..,
Custorner Spproval Workflow

[ %ales Documents

] ] ’ Cancel
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Adjusting the workflow

* Inthe workflow, the approval group must be assigned to the workflow

¢ Then the workflow can be enabled

m Edit - Workflow - kS-CCLCAPW-01 . Custamer Credit Limit Change Approval Warkflow o || B ER
Bl rov: | acons  wavieate Edlit - Workflow Responses - Ao o | = ] P
c Y% crony.. @
B“ B Q3 R 2%
View Import Export Workflow Step ch orkflo Onelote MNotes  Links Refresh  Clear
7 Delete  from File to File Filter Respanse
e : Revert the value of the Credit Limit (LC...
MS-CCLCAPW-01 - Customer Credit Limit Change Approval Workflow and workflow user group code SALES. +
Send approval request for the record an..
Code: ME-CCLCARYY-01
Show message "The custamer credit ...
Description:  Custormer Credit Limit Change Spproval Workflow
Category: SALES -
Workflow Steps
4 DecreaseIndent P Increase Indent [elete Bvent Conditions |j Mew % Find
When Event On Candition Then Respanse Options for the Selected Respo.. -~
Show Confirmation ... [O]
A custorner record is changed. Credit Limit {LCY) is Increased (+) Revert the walue of the Credit L,
Due Date Formula:
An approval request is approved, Pending Approvals: 0 Apply the new values,
. . Delegate After: Mewer -
An approval request is approved, Pending &pprovals: =0 Send approwval request for the reco
o . Annroer Tune: Mooy lser (3w
An approval request is rejected. 0 vy (+) Discard the new values.
An approval request is delegated, <Alays > Send approval request for the reco Workflow User Grou..  SALES h
Open &pproval User Setup
QK ] ’ Cancel ]

T
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Testing the workflow

* Logging on as Annie

* Annie changed the credit limit field to 10.000

*  When she pressed ok the message appears

m Edit - Custorner Card - 10000 - The Cannon Group PLC

B o

ACTIONS NAVIGATE REPORT
[ Sales Invoice @ [35ales Journal
B Sales Order ] 7 Apply Template...
. Wiew
B Reminder >

10000 - The Cannon Group PLC

General ~
Mo 10000 Contact: v, Andy Teal
Marme: The Cannon Group PLC Search Marme: THE CAMMOMN GROUP PLC
Address 192 Market Square Balance (LCY): 168,3604.41
Address 2 Credit Lirnit (LCY): 10.000.00
Past Code: B27 4KT alesverson Code; P -
City: Birmingham Microsoft Dynamics NAW @ -
Country/Region Code: GB o The custarmer credit limit change was sent for approwval, M
Fhone Mo.: v
Prirmary Contact Mao.:
Communication ~
Phone Mo.: @ Horne Page:
Fax Mo IC Partner Code: -
E-hdail: the.cannon.group.plo@.., '-_'D Dacurnent Sending Profile: -
Inwoicing MATIOMAL | DORESTIC v
Payments 1kA(300 DOMESTIC | 1.5 DOM, v
Shipping BLUE | Partial | ExM | DHL v
Foreign Trade hd

|z| Send Approval

Customer -
Balance to Date

Request

J5 Dimensions 'i_i
|_—_._;:Ship-to Addresses
) Comments

SIels]

CRONUS International Ltd. @

Sell-to Customer Sal... =
Customer Mo, 10000
Quotes: 0
Blanket Orders: 0
Orders: 4
Irewnices: 0 =
Return Orders: 0
Credit Mermos: 0

Pstd. Shipments: 6

Pstd. Invoices: 3

Pstd. Return Rece... 1

Pstd, Credit Merm... 1 i
Customer Statistics Fragrs
Customer Mo, 10000
Balance (LCYY: 168,364.41
Sales

Outstanding Ord... 161250
Shipped Mot Ire., 525.50
Qutstanding Inw... 0.00
Service

Qutstanding Ser.. .63

Sere Shipped Mo, 0.00
Outstanding Ser... 49,20

Total (LCY): 170,558....
Cradit |imiF {1 W nan
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Testing the workflow

* Looking at the customer now, it is apparent that the credit limit has been reset pending the approval

m Edit - Custorner Card - 10000 . The Cannon Group PLC EI@
- HOME ACTIONS NAVIGATE REPORT CRONUS International Ltd, e
[ sales Invoice @ [35ales Journal |z| _+Send Approval Request J5 Dimensions By | = 4
B Sales Order il 7 Apply Template... [} Ship-to Addresses % >
. Wiew Customer - -
B Reminder > Balance to Date ) Comments = [} >
10000 - The Cannon Group PLC
General - Zell-to Customer 3al.. “  *
Mau 10000 Contact: tr, &ndy Teal Custorner No.: 10000
Quotes 1]
Marne: The Cannon Group PLC Search Marne: THE CAMMOMN GROUP PLC
Blanket Orders: 0
Address: 192 Market Square Ealance (1 04 LRI Orders: 4 |2
Address Credit Lirnit (LCY): 0.00 Invoices: 0
= ] s Return Orders: 0
Post Code: B27 4KT - alesperson Lode: M Credit Mermos: )
City: Birmingham - Responsibility Center: BIRMIMGHAR - Pstd, Shipments: [
Country/Region Code: GB - Service Zone Code: td - Poh lieliazs: S ;T
Pstd. Return Rece.., 1
Phone Mo @]  Hlocked: T | Pstd, Credit Mem.. 1
Prirany Contact No.: - Last Date Modified: 3/5/2016
Customer Statistics ~
Communication ~ Custarner Mo.: 10000
Balance {LCY): 168,364.41
Phone Mo @ Horme Page: Sales
Fax Mo IC Partner Code: - Outstanding Ord.., 161250
E-hdail: the.cannon.group.ple@cranusc,., '-_'D Document Sending Profile: A Shipped Mot Imv.. 32530
Outstanding I, 0.00
Invoicing MATIONAL | DOMESTIC v Service
Payrments 1McBDY DOMESTIC | 1.5 DOM. v Outstanding Ser.., .63
Serv Shipped Mo, 0.00
Shippin ELUE | Partial | ExM¢ | DHL v
PRIng Outstanding Zer.., 49.20
Foreign Trade ¥ Total (LCY): 170,558....
Cradit Limmit {1 C nnn
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Testing the workflow

* Logging on as Phyllis the approval request appears in the inbox

* | email notification has been set up, Phyllis have received a mail by now

m Requests to Approve - Microsoft Dynamics NAY
Q-
- HOME = ACTIONS NAVIGATE
VXVh©
e

Approve Reject Delegate Open Comments
eco

Departments Requests to Approve -

-

Financial Managerment
Sales & Marketing
Sales

S

To Apprave
Order Processing

Marketing Custorner Card

Tnwventary & Pricing
Wicrosaft Dynamics CRM

-

Purchase

-

“Warehouse

-

Wanufacturing
Jobs
Resource Planning

=

Service

Hurnan Resources

=

Administration

ﬁ Home

E"" Posted Documents

al Departments

M CRONUSInternationalLtd. » Departments » Sales & Marketing » Order Processing »  Requests to Approve

~

e T

Refresh Clear  Find
Filter

(2

Notes  Links

Details Co.. SenderID

Custarnen 10000; Credit Limit (LC..,

CONTOSO..,

Due
Date

3/5/2018

Type ta filter (F3)

Carrrent « | =2

Filker: Qpen

v

= Bl

Search [Chrl+F3)

CRONUS International Ltd. @

Comrients -
Comment U.. Date
(o] an
Changes to Approve ~
Field
Caption

Credit Li.. 10,000

=
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Testing the workflow

* Logging on as Susan the approval request appears in the inbox

* | email notification has been set up, Susan have received a mail by now

m Requests to Approve - Microsoft Dynamics NAY
Q-
- HOME = ACTIONS NAVIGATE
VXVh©
e

Approve Reject Delegate Open Comments
eco

Departments Requests to Approve -

-

Financial Managerment
Sales & Marketing
Sales

S

To Apprave
Order Processing

Marketing Custorner Card

Tnwventary & Pricing
Wicrosaft Dynamics CRM

-

Purchase

-

“Warehouse

-

Wanufacturing
Jobs
Resource Planning

=

Service

Hurnan Resources

=

Administration

ﬁ Home

E"" Posted Documents

al Departments

M CRONUSInternationalLtd. » Departments » Sales & Marketing » Order Processing »  Requests to Approve

~

e T

Refresh Clear  Find
Filter

(2

Notes  Links

Details Co.. SenderID

Custarnen 10000; Credit Limit (LC..,

CONTOSO..,

Due
Date

3/5/2018

Type ta filter (F3)

Carrrent « | =2

Filker: Qpen

v

= Bl

Search [Chrl+F3)

CRONUS International Ltd. @

Comrients -
Comment U.. Date
(o] an
Changes to Approve ~
Field
Caption

Credit Li.. 10,000

=
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Testing the workflow

*  After the last approval, the value of the credit limit on customer 10000 has changed

m Edit - Custarner Card - 10000 - The Cannon Group PLC

Bl o

ACTIONS NAVIGATE REPORT
[ Sales Invoice @ [ 5ales Journal
B Sales Order i} 7 Apply Template...
. WView
B Reminder x

10000 - The Cannon Group PLC

Primary Contact Mo

Communication

Phane Mo.:
Fax Mo

E-Mdail: the.cannon.group.plo@oronusc..,

Inwoicing
Payments
Shipping

Fareign Trade

M

General

Mo
Marne: The Cannon Group PLE

Address: 192 Market Square

Address 2:

Paost Code: B27 4KT

City: Birmingham

Country/Region Code: GB -

Phane Mo.:

_+Send Approval Request

Customer -
Balance to Date

Contact:

Search Marne:
Balance (LCY):
Credit Lirmit (LCY):
Salesperson Code:
Responsibility Center:
Service Zone Code:
Blocked:

Last Date Modified:

Horne Page:

IC Partner Code:

Docurment Sending Profile:

1MACBDY

MATIOMAL

J5 Dimensions EFY
[ Ship-to Addresses
) Comments "
~
v, Andy Teal
THE CAMMOM GROUP PLC
168,364.41
10,000.00
Ps -
BIRMIMGHARM -
I -
3/5/2016
~
DORESTIC v
DORESTIC | L5 DOM, v
BLUE | Partial DHL v
v

[o]® sl
CROMUS International Ltd. @
v} e 4
%>
[ =
Sell-to Custormer Sal... - "
Customer Mo 10000
Quotes 1]
Blanket Orders: ]
Orders: 4
Irvoices: 0 =
Return Orders: ]
Credit Memaos: ]
Pstd. Shipments: ]
Pstd, Invoices: 3
Pstd, Return Rece.., 1
Pstd, Credit berm... 1N N
Customer Statistics ~
Customer Mo 10000
Balance {LCY): 168,364.41
Sales
Qutstanding Crd.. 161250
Shipped Mot Inw., 525,50
Outstanding I, 0.00
Service
Outstanding Ser.., .63
Serv Shipped Mo, 0.00
Outstanding Ser.., 48,20
Total (LCYY: 170,558....
Cradit Limit fl ©V 1n nnn nn
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Workflow architecture

* Header information
* Category: to place the workflow in the hierarchy

¢ Enabled: Enable the workflow

m Edit - Workflow - M5-5CMAPW-01 - 5ales Credit Meme Approval Werkflow

HOME ACTIONS NAVIGATE

MS-SCMAPW-01 - Sales Credit Memo Approval Workflow

Code: [Ms-scmapw-01 |

Description: |Sa\es Credit Memo Approval Workflow

Category: ~|

Enabled: ]
Workflow Steps ~
4 Decrease Indent P Increase Indent x Delete Event Conditions ﬂ New i Find
When Event On Cendition Then Response
Approval of a sales document is request...  Document Type: Credit Memo, Status: ... (+) Add record restriction.
An approval request is approved, Pending Approvals: 0 (+) Remove record restriction.
An approval request is approved. Pending Approvals: =0 Send approval request for the record and create a notification,
An approval request is rejected. < Always= (+) Reject the approval request for the record and create a notifi..
An approval request for a sales docum... Document Type: Credit Memo, Status: ... | (+) Cancel the approval request for the record and create a noti..
An approval request is delegated. < Always= Send approval request for the record and create a notification,

- a X

CROMUS International Ld. @

Workflow Responses -

Add record restriction.
Set document status to Pending ...
Create an approval request for th...

Send approval request for the rec...

0K
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Workflow architecture

Workflow steps:
1) Which Workflow events should be used
2) What should trigger the workflow

3) What should the response be

ﬂ Edit - Workflow - M5-SCMAPW-01 - Sales Credit Memo Approval Workflow - m} *

HOME  ACTIONS  NAVIGATE CRONUS International Ltd. @

MS-SCMAPW-01 - Sales Credit Memo Approval Workflow

Code: [Ms-scmapw-01 | Workflow Responses -
Description: |Sa||5 Credit Memeo Approval Werkflow
Category: | SN -]

Add record restriction.
Enabled: O

Set document status to Pending ...
Workflow Steps ~

Create an approval request for th...
Send approval request for the rec...

4 Decrease Indent P Increase Indent  JX| Delete Event Conditions New % Hfd
‘When Event @ On Condition Then Response

Approval of a sales document is request.|
An approval request is approved.
An approval request is approved.
An approval request is rejected.
An approval request for a sales decum].

An approval request is delegated.

Document Type: Credit Memo, Status: ...
Pending Approvals: 0

Pending Approvals: >0

<Always>

Document Type: Credit Memo, Status: ...

<Always>

®

+) Add record restriction.
+) Remove record restriction.

bend approval request for the record and create a notification.

+) Reject the approval request for the record and create a notifi...

+) Cancel the app

bend approval request for the record and create a notification.

oval request for the record and create a noti...

OK

-69 -




LGFIREBRAND

Workflow architecture

Workflow steps:

1) Which Workflow event should be used

Workflow Events O X
ﬂ Edit - Workflow - M5-SCMAPW-01 - Sales Credit Memo Approval
HOME CRONUS Internati... @
BBl rove  acons  navicare N H
o &~ X
MS-SCMAPW-01 - Sales Credit Memo ﬂppr‘:" Onelote Notes Links ~ Refresh Eilﬁg Find
Code: [Ms-scMAPW-01 et —
Description: |Sa|e5 Credit Memo Approval Workflow Workflow Events ~ Typetofiter (F3) | When - | | h
Categnry‘. | » Mo filters applied
Enabled: | - .
Workflow StE‘pﬁ A purchase document is released.
4 Decrease Indent P Inc Indent :'ﬁ Delete Event Condit A sales document is released.
Avendor recard is changed.
When Event On Conditicn An image or pdf is attached to a new in..
An incoming document is created,
Approval of a sales document is request.]  Document Type: Cr An incoming document s ready for OC..
An approval request is approved. Pending Approvals: An incoming decument is received fre...
An approval request is approved. Pending Approvals: An incoming document is received fro...
An approval request is rejected. < Always> An incoming decument is released.
An incoming document is sent for OCR.
An approval request for a sales decurmny.  Document Type: Cr
An item record is changed.
An approval request is delegated. <Always> Approval of a customer is requested.
Approval of a general journal batch is r...
Approval of a general journal line is req...
Approval of a incoming document is re..,
Approval of a purchase document is re..,
gApprovaI of a sales document is reques...
Approval of a vendor is requested,
Approval of an item is requested.
Creating a document from an incomin...
Creating a document from an incomin...
The overdue approval notifications bat... v
OK Cancel
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Workflow architecture

Workflow steps:

2) What should trigger the workflow

sales Credit Memo Approval Werlkflow

§TE

redit Memo Approval Workflow

pval Warkflow

nt 2] Delete Event Conditions .| New 3% Hnd

@

Document Type: Credit Memo, Status: ..

On Condition

Pending Approvals: >0
< Abways>
CUm...

< Abways>

Then Re:

Pending Approvals: 0 (+) Rem

Document Type Credit Memo, Status: .. | (=) C

Edit - Event Conditions - Approval of a sales document is requested.
ACTIONS CROMUS International L... e

T
Clear
Filter

Sales Header

Show results:
Where

X Credit Memo
X And Status ¥ is Open

XK And Sell-to Customer Mo, = is Enter a value,
X And

X

X

+

Payment Terms Code  ~ is Enter a value.

And Currency Code ¥ is Enter a value.
And Amount T is Enter a value.
Add Filter
Sales Line
Show results:

X Where Type ~ is Select a value

X And No, = is Enter a value,
X And Quantity = is Enter a value.
X And Unit Cost ¥ is Enter a value,

= Add Filter

oK

O

Cancel

X
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Workflow architecture

Workflow steps:

3) What should the response be

d

Then Response @

+) Add record restnction.

+) Remove record restnction.

bend approval request for the record and create 2 notification.

+) Reject the approval request for the record and create a noti...

+) Cancel the approval request for the record and create a noti..

bend approval request for the record and create a notification.

-72 -

Edit - Worlkflow Respon... O >

B3 CRONU... @

Response

Add record restriction,
Set docurmnent status to Pending Appro...
id approver limit type Direct Approver, ~

Send approval request for the record an...

Options for the Selected Respo... -

Show Confirmation M...

Due Date Formula: | |

Delegate After: |NE‘JEF w |
Approver Type: |Sa|e5per5u:|n_a’F'... w |
Approver Limit Type: |Direct Approver |

Open Approval User Setup

QK Cancel
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Labs — Workflows

* Set up a new customer credit limit
workflow from a template

¢ Test the workflow
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Create a workflow event
Get started by opening the Development Environment and Object Designer.

For the event we need a new codeunit.

El Demo Database NAV (3-0) - Microsoft Dynamics NAV Development Environment
File Edit View Tools Window Help

Ll

P (% ®

E Object Designer

Modified  Version List
NAV19.00
NAVW19.00
NAVW19.00
HAVW13.00
NAVW17.00
WAY1D 0

4
=]

Date
04-09-15
0409-15
04-03-15
08-06-01
07-09-12
nano

Name
1 ApplicationManagement
2 Company-Initialize
3 G[L Account-Indent
& Fiscal Year-Close
7 GlBudget-Open

Time Compled Lodked
120000 V¥ A
220000 ¥

12:0000 ¥

v
v

Table
[EPage
] Report

B3 Query

12:00:00

[ XMLport - 5
1 EDocumentation() )
[ Menuguite 2
Al 3 =0nRun()
4

[TTTTTTTTTTITTTI]

XEXXXX XXX EXTR

First we’ll make a helper method for binding our event with the workflow engine.

The method is a simple one which returns and identifying code.
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Object Designer [
H Table ~ Type DD MName Modified  Version List Date Time Compilec
- - F 1 ApplicationManagement MAYW 19,00 04-09-15  12:00:00 v
EHPage | s 2 Company-Initialize MAYW19.00 04-09-15  12:00:00 v
= t | r}‘: 3 G Account-Indent MAVW 19,00 04-03-15 12:00:00 v
e = g-01  12:00:00 v
— C/AL Globals = i
(52 odenmit | - =L, fwe v
49 Query || Variables Text Constants  Functions P9-15  12:00:00 v
) | 09-15 12:00:00 v
XMLport ] ~ Name Locals p9-15  12:00:00 v
iy MenuSuite na OnCampaignFinishCode A ha-15  12:00:00 v
- . D9-15  12:00:00 ¢
Al |
| : 1 FDocumentation()
| | 2
|| - 3 EOnRun()
— — 4
— | 5 EILOCAL OnCampaignFinishCode() : Code[128]
| o 6 | EXIT(UPPERCASE('OnCampaignFinish'));
| 7
] =
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Next we add another method which will be called whenever there is a change to the Campaign table.

More specifically, this method will be called just after the OnAfterModifyEvent trigger for the table is called.
It's the perfect time for us to catch the event and run our workflow code.

For the code itself, we'll do two things

+  Show a message box so we can see our event did trigger
+ Callinto the workflow engine to have the NAV Workflow engine process any next steps

-
C/AL Globals [= |[= |[= ] 5oL 120000 v
- [g-12 12:00:00 v
Variables Text Constants Functions 9-15  12:00:00 v
9-15  172.00-00 vl
Name — - . T — |
OnCampaignFinishCode OnCampaignChange - Properties = @
» | OnCampaignChange Property Value
D 2
Local Yes
TryFunction <Moo=
Event Subscriber
EventPublisherObject Table Campaign
EventFunction OnAfterModifyEvent
i i i <Error
OnMissingPermission <Error=

}\; 1 EDocumentation()
; 2
3 E0nRun()
A
| 5 HLOCAL OnCampaignFinishCode() : Code[128]
6 | EXIT{UPPERCASE('OnCampaignFinish'));
7
& FLOCAL [EventSubscriber] OnCampaignChange(VAR Rec : Record Campaign;VAR xRec : Recor:
N
= C/AL Globals [= |[@ |5 | peor 12o0m00 ¥
T pe-12 12:00:00 v
Varigbles TextConstants  Functions 9-15  12:00:00 v
9-15 12-00-00 W
P::nn;ZmpaignFinishCDde {3 OnCampaignChange - Properties = @
» | OnCampaignChange Property value
jinj 2
Local Yes
TryFunction <Mo =
Event Subscriber
EventPublisherObject Table Campaign
EventFunction OnAfterModifyEvent
i <Error=
OnMissingPermission <Error >
}\; 1 FDocumentation()
E 2
3 E0nRun()
4
| 5 ELOCAL OnCampaignFinishCode() : Code[128]
& | EXIT(UPPERCASE('OnCampaignFinish'));
7
% EILOCAL [EventSubscriber] OnCampaignChange(VAR Rec : Record Campaign;VAR xRec : Recor
9
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Then we need to add another event subscriber method which is responsible for adding our event to the
workflow library. The workflow library is the collection of events which can be seen and managed from the
Workflow Setup page.

To add a Workflow event we need to do three things:

Subscribe to the event.
Define a user readable string which describes the event.
Call a method in the workflow event handling codeunit, passing in the identifier and the descriptive string.

C/AL Globals (o= |[&=] feol 1200:00
- p9-1i2 12:00:00
Varigbles Text Constants  Functions 5-15  12:00:00
9-15 12:00:00
Name Locals 9-15  12:00:00
OnCampaignFinishCode 9-15  12:00:00
OnCampaignChange 9-15  12:00:00
» | AddEventTolLibrary 9-12  12:00:00
9-12 12:00:00
9-15 12:00:00
9-15 12:00:00
AddEventTolibrary - Properties I?'@
Property Value
ID 3
Local Yeﬂ hd -
TryFunction <Mo=
- Event Subscriber
- 1 Documen EventPublisherObject Codeunit Workflow Event Handling
< 2 EventFunction OonAddWorkflowEventsToLibrary
3 EOnRun()| |onMissinglicense <Errar =
vl OnMissingPermission <Error =
I 5 FHLOCAL O
6 | EXIT l: UF
7
8 HLOCAL [ BN
9 | MESSAGE
18 | Workflo
11
12 EILOCAL [EventSubscriber] AddEventTolLibrary()
132
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And a local text constant

- =

AddEventTolibrary - C/AL Locals =n Eoh| <
~
Parameters | Return Value = Variables | Text Constants
Mame ConstValue
OnCampaignFinishTxt When a campaign is changed.
*p
W
£ >
And a local variable
AddEventTolibrary - C/AL Locals B=n E=R(><
~
Parameters | Return Value | Variables | Text Constants
Mame DataType Subtype Length
2 Codeunit  Workflow Event Handling
W
€ >

Now subscribe to the event:

11

12 EILOCAL [EventSubscriber] AddEventToLibrary()

12 |WorkflowEventHandling.AddEventTolLibrary(OnCampaignFinishCode, DATABASE: :Campaign, OnCampaignFinishTxt,®, FALSE);
14
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Build a workflow response
Get started by opening the Development Environment and Object Designer.

For the response we need a new codeunit.

Demo Database MAV (9-0) - Microsoft Dynamics NAV Development Environment
File Edit View Tools Window Help
v 1Y = "\J — ot et
| o6 BB 5 M 8 (&
] il .
Ohbject Designer | = ” =l ”_
A Table Type 1D MName Modified  Version List Date Time Compiled Locked
- B 9650 Edit MS Word Report Layout MAVYW 19,00 04-09-15 12:00:00 v ”
Page F 9651 Document Report Mgt. MAVW 19,00 04-09-15 12:00:00 v
=] Report F 9652 Edit RDLC Report Layout MAVW 19,00 04-09-15 12:00:00 v
) P 9654 Design-time Report Selection MAVW15.00 08-09-14  12:00:00 v
24 Codeunit P
= C/AL Editor
T Query . .
] : 1 =Documentation()
XMLpaort e 2 |
; E
[ Menusuite L 3 =0nRun()
Al ta 4
e
[

First we'll make a helper method for binding our response with the workflow engine.

The method is a simple one which returns and identifying code.

C/AL Editor

1 EDocumentation()
=OnRun()

-LOCAL RunReportResponseCode() : Code[128]

2
3
4
5
& |EXIT(UPPERCASE('RunReportResponse')});

C/AL Globals =n =l =<

Variables Text Constants Functions

MName Locals
} | RunReportResponseCode

Then we need to add another event subscriber method which is responsible for adding our response to the
workflow library. The workflow library includes the collection of responses which can be seen and managed
from the Workflow Setup page.

To add a Workflow response we need to do three things:
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Subscribe to the event which adds new responses to the workflow library
Define a user readable string which describes the response
Call a method in the workflow response handling codeunit, passing in the identifier and the descriptive string.

C/AL Editor
1 EDocumentation()

=IOnRun ()

-ILOCAL RunReportResponseCode() : Code[128]
EXIT(UPPERCASE('RunReportResponse'));

[Na T IR s VIR, R S WY

-ILOCAL [EventSubscriber] AddResponseTolLibrary()
WorkflowResponseHandling.AddResponseTolibrary(RunReportResponseCode, ©, ResponseDescription,

-

AddResponseTolibrary - Properties

Property Value

jin]

Local Yes

TryFunction <Moo=

Event Subscriber

EventPublisherObject Codeunit Workflow Response Handling
EventFunction OnAddWorkflowResponsesToLibrary

= [ncal =]

"Group @');

OnMissingLicense <Error>
OnMissingPermission <Error>
AddRespanseTolibrary - C/AL Locals =N =R AddResponseToLibrary - C/AL Locals [r=][ -2 3]
A A
Parameters Return Value Variables Text Constants Parameters Return Value Variables Text Constants
Mame ConstValue Mame DataType Subtype Length
ResponseDescription Run a repart » | workflowResponseHandling Codeunit  Workflow Response Handling
*#
v W
< > £ >

C/AL Editor
1 =Documentation()

WorkflowResponseHandling.AddResponseTolibrary(RunReportResponseCode, @, ResponseDescription,

'Group 8');

2
3 =0nRun()
a
5 ELOCAL RunReportResponseCode() : Code[128]
6 | EXIT(UPPERCASE('RunReportResponse'));
7
8 HLOCAL AddResponseTolLibrary()
9
AddResponseTolibrary - C/AL Locals
Parameters Return Value  Variables  Text Constants
MName: Constvalue
ResponseDescription Run a report
*b
<

Parameters  Return Value

Name

AddResponseTolibrary - C/AL Locals

» | WorkflowResponseHandling

==

Variables  Text Constants

DataType Subtype
Codeunit  Workflow Response Handling

Length
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Eventually we will need the actual response code to call. We'll add this now so we can have the workflow

engine invoke it when needed.

We'll write the code for it later..

24
25
26 ELOCAL RunReport()
27 | //Write code here

Variables

Marme

F | FunR.eport

Codeunit 30015 CustornResponse - CFAL Globals

Text Constants  Functions

RunReportResponseCode
AddResponseTolibrary

The earlier functions were used to add the response to the workflow library.

But we need another method that actually listens to when the response needs to be called.

When this code is called it needs to do two things.

Firstly it needs to evaluate if the response should be called (and it does this by checking the code value) and
secondly it should return TRUE if it handles the response.

RunReportResponse - CAAL Locals EI@
-
Parameters Return Value Varizbles  Text Constants
Mame DataType Subtype Length
WorkflowResponse Record Workflow Response
*p
RunReport - C/AL Locals E'@
-
Parameters Return Value Variables  Text Constants
Mame DataType Subtype Length
Y¥il=Management] Codeunit  File Management
FilePath Text
CustomerOrderSummary Report Customer - Qrder Summary
Reportlinbox Record Report Inbox
MyInStream InStream
MyOutStream Qutstre...
MyPDF File
]
£ >
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Add variables and then the code from the screenshot.

Notice that the call to RunReport and setting the Response Executed to TRUE happen only if we match to the
workflow response code.

In this demo script, we’ll run a specific report and save it in the report inbox. Going further, NAV Workflow
allows you to build options and conditions so you can tailor what the event and response should do under
specific conditions.

A future and improved version of this response would be to run any particular report and to specify which
report and which report options should be used as part of workflow setup.

21 ELOCAL RunReport()

22 | CustomerOrderSummary.InitializeRequest (TODAY,FALSE);
23 | CustomerOrderSummary.USEREQUESTPAGE := FALSE;

24 | FilePath := FileManagement.ServerTempFileName('.pdf');
25 | CustomerOrderSummary.SAVEASPDF(FilePath);

26

27 | MyPDF.OPEN(FilePath);

28 | MyPDF .CREATEINSTREAM(MyInStream);

29 |ReportInbox."Report OQutput".CREATEQUTSTREAM(MyOQutStream);

30 | COPYSTREAM(MyOutStream,MyInStream);

31 | MyPDF.CLOSE;

32

33 |ReportInbox."User ID" := USERID;

34 | ReportInbox.Description := 'Campaign Close - Customer Order Summary';
35 |ReportInbox."Created Date-Time" := CURRENTDATETIME;

36 |ReportInbox."Report ID" := 187;

37 |ReportInbox."Report MName" := 'Customer - Order Summary';

38 |ReportInbox."Output Type" := Reportlnbox."Qutput Type"::PDF;
3% | ReportInbox.INSERT;

49

Enable the workflow event in the NAV system
Get started by opening the client and searching for the workflow management page.

We make a new workflow and give it an identifier.
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° - ||:| CROMUS International Ltd. » Departments »  Administration »  Application Setup » Workflow » Workflows

- HOME = ACTIONS  NAVIGATE
ﬂ E“E = N [N -, M= ™ ~A Y G

P Edit - Workflow - MYWF
MNew MNew Worl

fm’“T‘?"- HOME = ACTIONS  NAVIGATE

Departments @ IJ;CE.N I:; I:bi o B o Ijﬂf]b S Yx _:

Ei ial M View Import  Export OneMote Motes Links Refresh Clear
S'TE”ZEM ak"a >Delete  trom File to File Filter
2= arket lanage Attache Page
Purchase : :

Warehouse MYWEFE
Manufacturing
Jobs
Resource Plann| Description: ||
I Service Category: | v|
Hurman Resour

Enabled: |

Vv v v v

Code: |Mw.rF |

4 Administration
b IT Administrsg  Workflow Steps

Workflows in Dynamics NAV follow a pattern we call “When, Then”. The meaning is to think about workflows
as “When something happens, Then do something”. The Whens are Events and the Then are responses.

Using the workflow steps grid, we build the steps of our workflow. In this case we can use Dynamics NAV’s
drop down picker to select our new workflow event. We can recognize it from the description we coded
earlier. After picking the event, we select under what conditions it should run. Here we want to only fire

events when the status of a Campaign is Closed.

Workflow Steps

4 Decrease indent P Increase Indent Delete Event Conditions |_,-'~ Mew M Find
When Event On Condition Then Response
When a campaign is changed. < Always> mddm Response>
Edit - Event Conditions - When a campaign is changed. O X
Campaign E s
Sorting: Mo, = £lr
Show results:
X Where | StatusCode ~ is  [9-DONE ~|
< Add Filter
W
oK Cancel
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After picking the Event, we select a response. In this case we’ll pick “Run a Report” because all we want to do
is see that it works.

Enabled: L
Workflow Steps
4 Decrease Indent P Increase Indent x Delete Event Conditions ﬂ New i Find
‘When Event On Condition Then Response

‘When a campaign is changed. Status Code: 9-DONE Do nothing. E

Edit - Workflow Responses - When a campaign is changed. ] X

CRONUS Intemnational Ltd, @

Select Response: m ol

Add More Responses
<(Optional) Select Next Step>

Options for the Selected Response

|You cannot set options for this workflow response.

This now represents a simple workflow we can build.

Clicking ‘Enabled’ will activate the workflow and it will be live in our system.

P Edit - Workflow - MYWF

Bl cove acons  navieate

Qe 3[R d © Wi

U] New
ort Bxport Workflow Step Archived Workflo OneMote MNotes  Links Refresh Clear
Filter P Next

View mp
< Delete from File to File nstances Step Instances

MYWF

Code: |M\-‘WF ‘

Description: |

Category: |
Enabled:

Workflow Steps
4 Decrease Indent P Increase Indent Delete Event Conditions |j Mew (i Find

When Event On Condition Then Response

When a campaign is changed. Status Code: 9-DOMNE Run a report

To test if our workflow works, we’ll jump to the Campaign page and edit one of the campaigns, setting the
value to Done and confirm the change.

When we do this, we see the dialog box showing that our event fired and was run from the Workflow Engine.
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BBl :ove  actons  navieaE  RepoRr

@ i B A Z @9 > e 4
O . = 1 % >
>< R >
CP1001 - Increase sale
General “ Mote:
No.: [cp1001 ... Ending Date: [01-04-2017 v| <z
Description: Increase sale Salesperson Co.., |DC v|
Status Code: Last Date Modif... | |
Starting Date: |D1-11-ED16 v| Activated: No
Invoicing _ _ ~
Microsoft Dynamics NAY ot

Department C... SALES w

o Event fired on Table Campaign

Now we want to see the report itself.
We'll jump back to the Role Center and look in the report inbox.
Notice in the report inbox fact box there is a new entry.

From here we can see the report we just ran and open it!
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~~
- > " [+ “ - ~r
laoybrue Lo Pue  Negele ey lee Comme - Crter  Rebee

Desmrts  Wartent . o Gopes ey

o Saleg Seen Ordeny -
b o L . Lo + L
M Onter et of (v Piptans ot L adh 1}
L e L

«
¥ l . I l
201 e g ? Yoy 071

gt oo

Wiy heme -
- Teple 30w 1o M
- R, o Dwogros

-0 e L
et Yoy Bryrie frgs
My Curmmemy - © [ Lo
B Mgl B Oy [ e I ot ¥ Tt b e
Cotons Voo L N P booee
R
B R e L 2hm 08 X fows ™ pedes P oes
sty o agts s ey - e St Tyve
oo The Lot ity A € e
7008 e wonw | e 2015 1 Commpnge (e { s Ol Vemmary. L
oo - ok e (o e
~ d = -
- (8 ot T o, Yo
% Pt Do
L R canand
ﬂ’ Order Pro r - Microsoft Dyna 1AV
e v [ CRONUSIntemational Ltd. » Home »
- ACTIONS REPCRT =L Customer - Order Summaryvd.pdf - Adobe Acrobat Reader DC
=b [Fh [0 Seles Order E E File Edit View Window Help
D a Sales Return Order ol
Sales  Sales Sales Salesline | SalesPn gy ¢
= i 8 ome Tools Document @ 1 /1
Quote Invoice P Sales Credit Memo  Joumal Discounts ~ Worksh| ) E i
New D
Role Center
Sales Order Processor
I Sales Orders
Dynamics CRM Sales Orders Activities Customer - Order Summary 15. september 2015
b Sales Quotes o CRONUS Intematonal Lid Page 1
Set Up Cues EUROPESGLASSON
Blanket Sales Orders d
Sales Invoices
For Release Quistanding Orders
I Sales Return Orders
I Sales Credit Memaos
ltems Customer o, Name _bstors 150315 15-10-15 159315 attar._. Total
181015 1411415 189215
Customers 01454545 New Concapts Fumiture usD 0,00 0,00 .00 0,80 1.260,54 1.260,54
Item Journals S Sales Order] 10000 The Cannan Group PLC 000 o000 000 om0 1.290,00 1.290,00
Ooe 20000 Sek L 000 o000 000 om0 7.481,07 7.481,07
Sales Journals a Open langortan . ! : L | |
30000 Jonn Hagdock Insurance Co. 000 000 oo 000 780173 750173
Cash Receipt Journals 31887357 Candaxy Nederiand BV EUR 2,00 0,00 0,00 000 242457 242457
32789456 Lovaina Canfractors EUR 000 .00 o0 00 480475 480475
35126456 MEMA Ljuoljana d.0.0. EUR 000 o000 000 000 17685752 17685782
40000 Deerfleid Graphics Company 000 o000 000 om0 412200 412200
43657129 Designstudi Gmunden EUR 000 000 oo 000 207.32355 20732356
45837E33 Englunds Kaniorsmooler AB SEK 000 o000 000 000 723938 723938
43525252 Beef House EUR 000 o000 000 om0 3180050 3180090
49633663 AUTONIUS Migiberg KG EUR 000 000 oo 000 13289309 132693098
60000 Bianemark HIf Shop 000 000 oo 000 12.520.00 12.520.00
1030 Fainvay Sound 000 .00 o0 00 1.670,00 1.670,00
52000 The Devica Shop 000 o000 000 om0 314,00 314,00
Total (LCY) 0.00 000 oo 000 42336165 £29.36166

-85-



Test automation
How to start using the application test suite

Managing test suites
Test selection by churn

Failure analysis

This chapter is a compilation of available Microsoft material. More information can be found at

https://msdn.microsoft.com/en-us/library/dn951441(v=nav.90).aspx
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How to start using the application test suite

The Application test suite contains tools for managing and executing tests, application tests and helper
functions grouped in libraries. To run tests in the CAL Test Tool window, you must import the objects in the
fob files in the TestToolkit folder that is included on the Microsoft Dynamics NAV product media.

It is enough to import CALTestCodeunits.W1.fob and CALTestLibraries.W1.fob.

CALTestRunner.fob is already part of demo database.

File Edit View Tools Window Help

# B R B X L B BEEWN O O 0 0 0

Name Modified  Version List Date
d 9750 Web Service Management NAVW19.00 09/10/15
=Page : ] 9800 Log Table Permissions NAVW19.00 09/10/15
9801 Identity Management NAVW19.00 09/10/15
9900 Data Upgrade Mgt. NAVW19.00 09/10/15
9990 Code Coverage Mgt. NAVW19.00 09/10/15

s | TestToolKit

Table

Home Share View

B MenuSuite v 4 « DVD » TestToolKit v U | Search TestToolKit

All ;
> = Pictures "~ Name Date modified Type Size

> EVid
8 Videos [ CAlTestCodeunits Wifob  09-09-2015 04:26 FOB File 76.594 KB

> £708Disk(C) [ CALTestLibraries. W1.fob 09-09-2015 04:36 FOB File 3.597 KB
> * Network D CAlTestRunner.fob 09-09-2015 04:36 FOB File

3 items

EUROPE\andreipa

Now we are ready to run the standard application tests.

In the current demo script we will use the Test Tool for running tests. There are two options to run the Test
Tool:

1. Run the CAL Test Tool page (130401) directly from the Development Environment

2. Run Test Tool from windows client.
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HOME ACTIONS

¥ ﬁ x x L% } I:j' b Next Error S H

4 Previous Error
Expand Collapse Delete  Delete GetTest  Run Run Refresh  Find
All All Lines Codeunits Selected

Manage Process Page

Suite Name: ‘DEFAULT v ‘

Line Type Codeunit ID  Name Hit Objects Run Result

Successful Tests: ‘ 0‘ Skipped Tests: ‘

Failed Tests: ‘ 0‘ Tests not Executed: ‘

CRONUS International Ltd. &)

First Error Duration

In this demo scenario we select all available test codeunits for execution by choosing the All Test Codeunits

option.

After Microsoft Dynamics NAV finishes loading all test codeunits, they are displayed on the Test Tool page.

Edit - CAL Test Tool

= (O X

t
Bl ove  acrons
¥ ﬁ x x \_% } I:'j, P Next Error S H

4 Previous Error

Expand Collapse Delete  Delete GetTest  Run Run Refresh  Find
All All Lines Codeunits Selected
Manage Process Page
Suite Name: ‘DEFAULT v ‘
Line Type Codeunit ID  Name Hit Objects Run Result

0 (O Select Test Codeunits
(® All Test Codeunits

OK | ‘ Cancel

Successful Tests: | 0| Skipped Tests: | 0|

Failed Tests: | l]| Tests not Executed: | l]|

First Error

CRONUS International Ltd. @

Duration
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The loaded tests will take about several hours to run depending on your machine and the setup.

When the execution is completed it will show the results in the Test Tool page.

Alternatively, you can run individual codeunits by selecting them and clicking Run Selected action.

Another option is to choose either Active Line or Active Codeunit after clicking the Run action. Run field may

help if needed to exclude some tests of test codeunits.

Edit - CAL Test Tool - DEFAULT
- HOME ACTIONS
b A AN x 1 ’ D P Next Error ~l
hd A r, v 4 Previous Error
Expand Collapse Delete GetTest  Run Run Refresh
All All Lines Codeunits Selected
Suite Name: [ DEFAULT v
Line Type Codeunit ID  Name Microsoft Dynamics N... -un Result First Error
4 Group Default Suite - 0 I:i:] Active Line
. () Active Codeunit
I Codeunit 134000 ERM Apply Sale ® Al
I Codeunit 134001 ERM Apply Pur
| oK | | Cancel ‘
|- Codeunit 134006 ERM Apply Una
|- Codeunit 134007 ERM Apply Unapply Vendor
I Codeunit 134008 ERM VAT Settlement with Apply
S SN PR Y 12ANANG CDKA Financn Charcn Mama Annhe I a1
Successful Tests: 0 Skipped Tests: 0
Failed Tests: 0 Tests not Executed: 15879

=0 X

CRONUS International Ltd. &3

Duration

m >

#HERBHAHH
#HARR R
#HARR R
R

#HHFRAFHRS

Managing test suites

The Test tool supports multiple lists of tests grouped in different test suites.

The new test suite can be created similar to journal or worksheet batches.

Notice the field Update Test Coverage map, which we will be used in next demo script.
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Edit - CAL Test Tool - DEFAULT =0 X

- CRONUS International Ltd.

DEFAULT
Line T . First Error Duration ~
Y CAL Test Suites — = -
| Cod - HOME NAVIGATE CRONUS International... 9 #HERFHREAS
4 Cod CAL Test Suites - Type to filter (F3) Name A" BEARESEEES
Fu No filters applied
Fu Name Description Upd... Tests to Failures Tests not
Fu Test... Execute Executed
r DEFAULT Default Suite - Auto... O 16348 0 15800
u
_ | suite2 New test suite] (] 0 0 0 v
‘ oK | | Cancel | 0K

In current scenario we will not add all available test codeunits but only the needed subset. To do this we select
the option Select Test Codeunits.

The CAL Test Get Codeunits window will be opened. This page displays all available test codeunits, including
your own.

Added codeunits can be executed as was described earlier.

il Edit - CAL Test Tool = le)] 2=
- CAL Test Get Codeunits | — B - International Ltd.
B o CRONUS Intern... @
CAL Test Get Codeunits -
Type to filter (F3) Object ID M
SUITE2 Object ID Object Name ~
Line Type Codeunit ID Name = Duration

134000 ERM Apply Sales/Receivables
134001 ERM Apply Purchase/Payables
134006 ERM Apply Unapply Customer
134007 ERM Apply Unapply Vendor
134008 ERM VAT Settlement with Apply
134009 ERM Finance Charge Memo Apply
134012 ERM Reminder Apply Unapply
134013 ERM BAT Test for Application

79 134014 ERM Unreal VAT Option First

0 134015 ERM Unreal VAT Option Last ~

Cancel

OK
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You can export the test suite into XML format and share it with your colleagues.

For example, the exported test suite might contain tests related to a specific project or modification. Or
exported test suite might contain tests related to the most important or critical functionality of application and
should be executed more often than other tests.

To import the tests use the Import action on the Action ribbon.

The exported test suite can be used as input for automated test execution.

Edit - CAL Test Toal - SUITE2 -0 X

- HOME ACTIONS CRONUS International Ltd. e

x 7 E Run Selected . D D ’ ‘

¢ |7 Clear Results

Delete Get Test Run Test Export Import Next Previous
Lines Codeunits [75Get Test Methods Coverage Map Error  FError
Suite Name: |SUITE2 v :
Export File -
Line Type Codeunit ID  Namg First Error Duration

Do you want to open or save this file?

|- Codeunit 134000 ERM A ;_\\ Name: PROJECT.xml HEHHHHEHAS
I Codeunit 134001 ERM A =7 Typer  XMLFile HHRHARR A
|- Codeunit 134006 ERM A Open | | Save | | Cancel HAHHHHAHAS
I Codeunit 134009 ERM Always ask before opening this type of file. HHER R
|- Codeunit 134013 ERM B — HARHBHARHS
|» Codeunit 134014 ERM Unreal VAT Option First 140 HAHHA AR

Successful Tests: ‘ 0‘ Skipped Tests: ‘ O‘

Failed Tests: ‘ O‘ Tests not Executed: ‘ 130‘

Test selection by churn
During development, it is not feasible to have to wait long to get the results from tests. Therefore we build the
Test Coverage Map feature, which helps you narrow the set of tests down to the relevant tests.

The feature works by analyzing the code coverage data from individual test codeunits and comparing it to the
set of objects that have to be tested. This is called the test coverage map and it is stored in table 130406 CAL
Test Coverage Map.

The Test coverage map can be created during the test execution. Activate checkbox “Update Test Coverage
Map” on the test suite and all test executions will update the test coverage map data.

You can notice how Hit Object was changed. It displays related data from the Test Coverage Map table.

Pay attention that you can export and import the Test Coverage Map with the actions Import and Export
located in the ribbon.
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il Edit - CAL Test Tool - SUITE2 -8 X
- HOME ACTIONS CRONUS International Ltd. e
x > [ Run Selected .ﬁ D D ’ <
LY L
r/ ?.; Clear Results :l" )
Delete Get Test Run Test Export Import Next Previous
Lines Codeunits [% Get Test Methods Coverage Map Error  Error
Suite Name: |SU\TE2 v ‘
Line Type Codeunit ID  Name Hit Objects Run Result First Error Duration ~
|- Codeunit 134000 ERM Apply Sales/Receivables 64 HEHHEHEEH,
i [- [o )"
Edit - CAL Test Coverage Map =
4
Bl ov:  Acrons CRONUS International Ltd. @ || =
3
CAL Test Coverage Map - Type to filter (F3) Object Type MR
Filter: 134000 4
Object Type Object ID Object Name Hit by Test Codeunits i P
Suc Table 4 Currency 462 =
Faild  Table 15 G/L Account 371
Table 17 G/L Entry 345
Table 18 Customer 377 K
Table 21 Cust. Ledger E... 246 v

How can we benefit from the Test Coverage Map? For example, you merged an add-on and wants to be sure
that this did not cause any regression in existing functionality. You know which objects were modified in this
Add-on and you want to run a subset of tests relevant for these objects.

As Test Coverage Map is now available, the prompt which appears when you click Get Test Codeunit action,
will now include two new options.

Once you select the option Get Test Codeunits Based on Selected Objects the system shows you the list where
you can choose the objects for tests. In this demo script we will test tables related to Sales Credit Memo.

Edit - CAL Test Tool = |l=l] >
- CRONUS International Ltd.

CALTestT CAL Test Objects To Select \;‘E-

- HOME CRONUS International Ltd. e
S|
CAL Test Objects To Select - Type to filter (F3) D M IR
Line Type . .
No filters applied
Type ID Name Hit By Test Mo.. Date Time Version List ~
Codeunits
Table 112 Sales Invoice Header ] D 9/10/2015 12:00:00 PM NAVW19.00
Table 113 Sales Invoice Line 178 [] 9/10/2015 12:00:00 PM NAVW19.00 —
Table 114 Sales Cr.Memo Head... 8 [ 9/10/2015 12:00:00 PM  NAVW19.00
Table 115 Sales Cr.Memo Line | 72 [ ] 9/10/2015  120000PM  NAVW19.00
Table 120 Purch. Rept. Header 3 [] 9/10/2015 12:00:00 PM NAVW19.00

OK ‘ ‘ Cancel




LGFIREBRAND

Only two test codeunits were added. The execution of two codeunits is much faster than the execution of
hundreds.

HOME ACTIONS CRONUS International Ltd. a

¥ R x x \% > D, P Next Error s H

4 Previous Error
Expand Collapse Delete  Delete GetTest  Run Run Refresh  Find
All All Lines Codeunits Selected

Manage Process Page

CAL Test Tool - Type to filter (F3) [LineType  +| » | -

No filters applied

Suite Name: [SUITE2 v

Line Type Codeunit ID  Name Hit Objects Run Result First Error Duration

|- Codeunit 134006 ERM Apply Unapply Customer 132 HEHEH

| Codeunit 134014 ERM Unreal VAT Option First 140 HERARR

Successful Tests: Skipped Tests:

Failed Tests: Tests not Executed:

Failure analysis
In this demo the developer did some modifications which affects standard functionality.

For example, on customer’s request he deleted the "Outstanding Orders (LCY)" field from Vendor Statistics
page.

i Dynamics NAV 2016 - Microsoft Dynamics NAV Development Environment = o
File Edit View Tools Window Help
& 0 - % &
sl Object Designer =] x]
A Table Type 1D Name Modified Version List Date L
-
B 4 152 Vendor Statistics v NAVW17.10 09/10/15 A
g 07/12 1
1= Page 152 Vendor Statistics - Page Designer E@E 10/15 1
10/15 1
E...Type SubType SourceExpr Name Caption 10/15 1
- = Container ContentArea <Control190000... <Control1900000001> A~ 0/15 1
| - 2 Group Group <Controll> General 10/15 1
| Field "Balance (LCY)" <Balance (LCY)> <Balance (LCY)> 07/12
] Field "Amt. Rcd. Not Invoiced (... <Amt. Red. Not... Amt. Red. Not Invd. (LCY)
. . . . . . " 23/13 1
5 _ "Qutstanding Invoices... [l  <Outstanding 1... <Outstanding Invoices (LCY)> 10/15 1
b Total (LCY) 10/15 1
<Balance Due (LCY)> 10/15 1
Invoiced Prepayment Amou... 10/15 1
Purchases 10/15 1
o Delete selected lines? <Control1904230801> hd 07/121v
>
Preview | | Help ‘ —
Design | | Run | | Help |

Sourcebxpr: "Outstanding Invoices (LCY)" EUROPE\andreipa
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The developer wants to be sure that his modification didn’t cause regressions in standard functionality.
With help of the Test Coverage Map he finds out that for modified object exists only one test codeunit.

As result of the test run, he discovered that 4 of 9 tests failed.

Edit - CAL Test Tool - SUITE2 [ = [o e

- HOME ACTIONS CRONUS International Ltd. e
W LN x 1 > D B Next Error ~
Vv A '/ v 4 Previous Error
Expand Collapse Delete GetTest  Run Run Refresh
All All Lines Codeunits Selected
CAL Test Tool - Type to filter (F3) CodeunitID ~| = | «

No filters applied

Suite Name: |SUITE2 v
Line Type Codeunit ID  Name Hit Objects Run Result First Error Duration ~
A codeunitRY 134334 ERM Vendor Statistics 136 Failure The field with ID = 4i.. ##8#4#4485
Function 134334 OnRun Success #H##HH#HH =
Function 134334 VendorStatistics Failure The field with ID = 4 i... #####3848
Function 134334 VendorStatisticsAfterRelease Failure The field with ID = 4 i... #######4#4%
Function 134334 VendorStatisticsAfterReceive Failure The field with ID = 4 i... ##HHEHHEE
Function 134334 VendorStatisticsAfterPost Failure The field with ID = 4 i... #####88885
Function 134334 CheckFilterOnVendStatsByCurrlinesFr... Success #EAHRAREE
Successful Tests: 5 Skipped Tests: 0
Failed Tests: 4 Tests not Executed: 0

In the window CAL Test Result it’s possible to see test results with additional details.

This page allows a developer to see the call stack, which help understand the reason of failure or at least helps
to find out place to set break point.

Make sure that test results can be exported in XML format and shared with other developers.

a]| View - CAL Test Results == =
- HOME ACTIONS CRONUS International Ltd. 'a
=~ T
X [ iy & & T ik
Delete Export Call Show  Show as ) Notes  Links Refresh Clear  Find
Stack Chart Filter
CAL Test Results - Type to filter (F3) TestRunNo.  ~| 2|

Filter: 134334 - VendorStatistics

Test Run No.  Codeunit ID  Function Name Result Start Time Execution Time  Error Message User ID
756 134334 VendorStatistics Failed 9/10/2015 7:29 PM 5 seconds 5 miill... The field with ID = 4 is not found on the page. EUROPE\AN...
Microsoft Dynamics NAV -

0 "ERM Vendor Statistics"(CodeUnit 134334).VerifyVendorStatistics line 4
"ERM Vendor Statistics"(CodeUnit 134334).VendorStatistics line 14
“CAL Test Runner”(CodeUnit 130400).RunTests line 25
“CAL Test Runner"(CodeUnit 130400).OnRun(Trigger) line 7
"CAL Test Management"(CodeUnit 130401).RunSuite line 3
"CAL Test Management"(CodeUnit 130401).RunSuiteYesNo line 13
"CAL Test Tool"(Page 130401)."Run - OnAction”(Trigger) line 2




Designing pages for the Universal App

Designing for Different Screen Sizes on Tablet and Phone

Differences and Limitations When Developing Pages for the Microsoft Dynamics NAV Universal App
How to: Implement the Camera in C/AL

How to: Implement Location in C/AL

This chapter is a compilation of available Microsoft material. More information can be found at

https://msdn.microsoft.com/en-us/library/dn757143(v=nav.90).aspx
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Designing for Different Screen Sizes on Tablet and Phone

When designing application pages for the Microsoft Dynamics NAV Tablet client and the Microsoft Dynamics
NAV Phone client, it is best practice to consider the size of the tablets or phones that your end-users have
access to. It is an advantage if the solution works well on both small screen sizes and also on larger screen sizes,
but we also recommend that you consider thoroughly the most frequently used screen sizes for your end-user
experience. Designing for small screens can be a challenge, because pages will show fewer fields, columns, and
tiles.

In many cases, end-users will have access to a broad range of devices having different screen sizes and
resolutions. End-users may have one device at work, and a different device at home, and expect the experience
on both devices to be equally good. A good way to identify issues on how your application pages will look is to
test on the smallest supported screen size. Currently tablet sizes start in the 7” range and phones range from
3” up to just below 7”. There are certain requirements for running the Microsoft Dynamics NAV Universal App
on tablets and phones.

Microsoft Dynamics NAV platforms

Form Factor Considerations

Users can scroll the content area of the Microsoft Dynamics NAV Universal App on a tablet to access all data for
a given page. However, some elements of the screen, for example, the app bar cannot be scrolled. The app bar
is the blue area of Microsoft Dynamics NAV Universal App and it is designed to provide easy access to
important information and tasks that the user should not lose sight of when scrolling. The static elements will
display only as much data as they can reasonably fit on the screen. Developers should design to make sure that
the important static elements are displayed first so that these will be shown even on the smallest, available
devices.
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On phones there is no app bar, and the Microsoft Dynamics NAV Universal App displays only one part at a time
on the Role Center. On the Home page, the Activity tiles are always displayed first, and you navigate through
the top menu to explore the content area.

Guidance for Page Element Types on Smallest Tablet Devices

The following table provides a list of non-scrollable elements in the page content or the app bar.

Page Type Displays on smallest tablet device

RoleCenter 4 tiles in 1 group, or 2 groups together with 2 tiles
List Pages 5 columns of type Text50 or 8 columns of type Text20
Card Pages CardPage Factbox with up to 15 fields

2 CardPage Factboxes with up to 6 fields each
Activities Factboxes with 4 tiles in 1 group, or 2 groups together with 2 tiles

Document Pages CardPage Factbox with up to 15 fields
2 CardPage Factboxes with up to 6 fields each
Activities Factboxes with 4 tiles in 1 group, or 2 groups together with 2 tiles

Testing Using a Browser

Using a browser you can test how your application pages will look on various device sizes. When running
Microsoft Dynamics NAV Tablet client or Microsoft Dynamics NAV Phone client in a browser, you can use
Microsoft Edge Developer Tools to emulate different screen sizes.
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Differences and Limitations When Developing Pages for the Microsoft Dynamics NAV Universal

App

Developing for the Microsoft Dynamics NAV Tablet client and Microsoft Dynamics NAV Phone client is not
much different from developing for the Microsoft Dynamics NAV Windows client, or Microsoft Dynamics NAV
Web client. There are, however, some natural limitations on tablets and phones, such as not having a physical
keyboard and mouse, as well as a smaller screen. In addition to this, there are some differences and limitations
in developing pages for Microsoft Dynamics NAV Tablet client and Microsoft Dynamics NAV Phone client. The
differences and limitations listed are additional to the differences and limitations that exist on the Microsoft
Dynamics NAV Windows client and Microsoft Dynamics NAV Web client.

Differences and Limitations Overview

The following table describes some of the most common differences and limitations that you might experience
when developing for Microsoft Dynamics NAV Tablet client and Microsoft Dynamics NAV Phone client.

Concept On Tablet On Phone Example Recommendatio
n
Activity buttons Only the Home Only the Home Home,Departments Design pages to
activity button is activity button is , and Posted expose the
shown. shown. Documentson the workflows
Sales Order needed by the
Processor Role user. For
Center. example,

Selecting multiple
records in lists

Not available.

Not available.
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Ctrl+A or Ctrl+Click
on rows in a list
using Microsoft
Dynamics NAV
Windows client.

configure the
profile to show
the important list
pages under the
Home activity
button.
Alternatively,
consider
designing a new
Role Center if the
activities for the
activity button
greatly vary from
activities in other
activity buttons.
Avoid scenarios
requiring
selecting
multiple rows on
a list. Also, try to
minimize actions
on lists.
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Ribbon actions

FactBoxes

Advanced filters

Page search

Cue and action tiles

Fields in fast tabs

Only Promoted
actions are shown.

Not shown on List
pages or Worksheet
pages.

No column-specific
filtering is available.

Not available.

The number of tiles
that are shown is
based on the size of
the screen, no
possibility to scroll.

Fields in fast tabs on

list pages are not
shown. Only the
repeater control is

Only Promoted
actions are shown.

Not shown on List
pages or Worksheet
pages.

No column-specific

filtering is available.

Not available.

The number of tiles
on the phoneiisin
theory unlimited
because you can
scroll.

Not available.

-99-

On the Small
Business Role
Center.

Customer list on
the Small Business
Role Center.

On the Customer
list page.

On Microsoft
Dynamics NAV
Windows client or
Microsoft
Dynamics NAV Web
client.

On most Role
Center pages.

Use the
development
environment to
promote actions.
Alternatively,
configure the
profile and add
actions to the
Home ribbon tab.
Make sure the
same
information is
visible on the
corresponding
card page of the
given record.
Send data to
Excel and do the
complex filtering
there.

Design pages to
expose the
workflows
needed by the
user. For
example via list
places, tiles or
actions.

Design Role
Center pages to
avoid having
important tiles at
the area end.
Assume you have
no control over
how many tiles
are displayed and
consider that
only the first few
tiles will be made
visible on the
tablet.

Design List pages
to avoid having
important
columns on the
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Links and Notes

Select from full list

Search across list
columns

Report Viewer and
CurrReport.PREVIE
W

shown in the
content area of the

page.

Not available.

Not available on
lookups. Users are
not able to run
actions on a lookup
page, and they
cannot access the
full set of records.

Partly supported.
Search will not
include FlowFields.
There is no Preview
functionality
available on the
Microsoft Dynamics
NAV Tablet client.
CurrReport.PREVIE
W cannot be
reliably used to
identify whether a
report was run as a
draft or as a final
printed document.

Not available.

Not available on
lookups. Users are
not able to run
actions on a lookup
page, and they
cannot access the
full set of records.

Partly supported.
Search will not
include FlowFields.
There is no Preview
functionality
available on the
Microsoft Dynamics
NAV Phone client.
CurrReport.PREVIE
W cannot be
reliably used to
identify whether a
report was run as a
draft or as a final
printed document.
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On Sales Orders.

On the Item
Card when
selecting theBase

Units of Measure.

On the Customer
list page.

See example in
report 280.

far right of the
column list.
Assume you have
no control over
how many
columns are
displayed and
consider that
only the first few
columns will be
made visible.
Similar to
Factboxes, make
sure the same
information in
the field group is
visible on the
corresponding
card page of the
given record.
Make sure the
appropriate
columns are
visible on the
lookup. The user
is still able to
filter, scroll, and
search through
the lookup.
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Lookups

Matrix controls

File download

Worksheet pages

Lists

Indentation in
repeater controls

Scope of actions

Available.

Not available.
Available. Cannot
download multiple
files at the same

time.
Available.

Available.

Available.

Available.

Available, with the
difference that
advanced and
simple lookups
behave similarly on
the phone. The
lookup will not
bring up the card,
show factboxes, or
any field groups.
Not available.

Available. Cannot
download multiple
files at the same
time.

Not available; an
error message is
displayed.

Available, with the
difference that
these are displayed
in a brick layout
with a number of
differences and
limitations. For an
overview, see How
to: Display Data as
Bricks on Phone.
Not available. The
repeater control will
be rendered as a
regular flat brick
layout.

Available, but there
are some behavioral
differences
regarding the Scope
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See examples on
the Customer Card

page.

See example in G/L

Budget.

Trial Balance report

in thePrint to
Excel check box.

Sales Price
Worksheet or Cash
Flow Worksheet.

Customers or Sales
Orders pages.

Chart of Accounts
and Contacts List

pages.

Run this type of
page from the
Microsoft
Dynamics NAV
Windows client,
Microsoft
Dynamics NAV
Web client, or
Microsoft
Dynamics NAV
Tablet client.


https://msdn.microsoft.com/en-us/library/mt299400(v=nav.90).aspx
https://msdn.microsoft.com/en-us/library/mt299400(v=nav.90).aspx
https://msdn.microsoft.com/en-us/library/mt299400(v=nav.90).aspx
https://msdn.microsoft.com/en-us/library/dn789583(v=nav.90).aspx
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Property. Also,
see Defining Action
Scope for Microsoft

Dynamics NAV

Pages.
Use of camera and Available in the Available in the On the Accounting
location Microsoft Dynamics = Microsoft Dynamics = Manager profile,
NAV Universal App NAV Universal App under Incoming
on devices with a on devices with a Documents
camera and GPS camera and GPS
capabilities. capabilities.
Note Note
Not available on Not available on

Microsoft Dynamics = Microsoft Dynamics
NAV Windows client = NAV Windows client

or Microsoft or Microsoft
Dynamics NAV Web | Dynamics NAV Web
client. client.

-102 -


https://msdn.microsoft.com/en-us/library/dn789583(v=nav.90).aspx
https://msdn.microsoft.com/en-us/library/dn789514(v=nav.90).aspx
https://msdn.microsoft.com/en-us/library/dn789514(v=nav.90).aspx
https://msdn.microsoft.com/en-us/library/dn789514(v=nav.90).aspx
https://msdn.microsoft.com/en-us/library/dn789514(v=nav.90).aspx

LGFIREBRAND

How to: Implement the Camera in C/AL

This example illustrates how you can add access to camera to a specific page from the development
environment. Adding a camera option to the Item card, for example, lets you take a picture of a specific item
and store it with the item. The example implements three actions; Take Picture, Take Picture High Quality, and
Take Picture Low Quality on the Customer Card page, but does not include code that saves the picture to the
database. For a Microsoft Dynamics NAV implementation of this, see Incoming Documents, for example on the
Accounting Manager profile, when you use the Dynamics NAV app on a phone.

The camera access is only available on devices that run the Microsoft Dynamics NAV Universal App and have a
camera. This means that camera access is not available from the Microsoft Dynamics NAV Windows client or
from a browser.

With the following steps, you will create two variables; the CameraAvailable variable is a Boolean that checks
whether the current device has a camera. The Camera variable is a DotNet type that gets instantiated by
adding code to the OnOpenPage trigger. Then, you will add actions to the Customer Card page that lets the
user start the camera and write the code that is run on these actions. And finally, you will add a new trigger
Camera::PictureAvailable to handle the incoming picture.

To implement the camera in C/AL

1. Inthe development environment, on the Tools menu, choose Object Designer to open the Object
Designer window.

2. In Object Designer, choose Pages, select the Customer Card (page 21) and choose the Design button.

3. From the Page Designer window, on the View menu, choose C/AL Globals.

4. Create the following two variables:

Variable name DataType SubType

Camera DotNet Microsoft.Dynamics.Nav.Client.Capabilities.CameraProvider
Important
Choose the Microsoft.Dynamics.Nav.ClientExtensions dll on the Server tab,
and then choose
Microsoft.Dynamics.Nav.Client.Capabilities.CameraProvider. Make sure to
set the properties RunOnClientand WithEvents to Yes.

CameraAvailable Boolean | -

5. Onthe View menu, select C/AL Code and in the C/AL Editor locate the OnOpenPage trigger.
6. Instantiate the Camera variable by adding the following code to the OnOpenPage trigger

IF Camera.IsAvailable THEN

BEGIN
Camera := Camera.Create;
Camerafvailable := TRUE;
END;

7. Next, create the page actions. Choose the View menu, and then select Page Actions.
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8. Locate the ActionGroup named Customer and create three actions; TakePicture, TakePictureHigh, and
TakePictureLow all of them with the following properties set as shown in the following table.

Property Value

Name TakePicture
Visible CameraAvailable
Promoted Yes
PromotedCategory Process
PromotediIsBig Yes

Image Camera

9. Next, you will add the code that is executed on the actions. On the TakePicture OnAction trigger, insert
the following line of code:

Camera.RequestPictursfsync;

10. On the TakePictureHigh OnAction trigger, insert the following lines of code:

Cameralpticns := Cameralptions.Cameralptions();
CameraOpticns.Quality := 108;
Camera.RequestPictursfsync(Cameralpticons);

11. On the TakePictureLow OnAction trigger, insert the following lines of code:

CameraOpticns := CameraOptions.Cameralptions();
Cameralpticns.Quality := 1@;
Camera.RequestPictureAsync{Cameradpticons);

12. You now need to declare the local variable CameraOptions for the TakePictureHigh and
TakePictureLow triggers. From the Page Designer window, on the View menu, choose C/AL Locals.
13. Create the following variable:

Variable name DataType SubType

CameraOptions DotNet Microsoft.Dynamics.Nav.Client.Capabilities.CameraOptions
Important
Choose the Microsoft.Dynamics.Nav.ClientExtensions dll on the Server tab,
and then choose Microsoft.Dynamics.Nav.Client.Capabilities.CameraOptions.

14. You must now add code to handle the picture for when the camera has captured the picture and the
picture has been uploaded to the Microsoft Dynamics NAV Server. In the C/AL Editor, on the
PictureAvailable trigger, add code so that the PictureAvailable trigger looks like this.
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Camera: :PictureAvailable(PictureName : Text;PictureFilePath : Text)
IncomingFile.OPEN({PictureFilePath);
MESSAGE("Picture size: ¥1', IncomingFile.LEN);
IncomingFile.CLOSE;
FILE.ERASE(PictureFilePath);

The PictureName contains the name of the file including its extension on the device. The naming
scheme depends on the device platform. The PictureFilePath contains the path to the picture in a
temporary folder on the server for the current user.

It is important to clean up by using the FILE.ERASE command to avoid accumulating image files.

Now, you need to declare the local variable IncomingFile used in the PictureAvailable trigger. From the

Page Designer window, on the View menu, choose C/AL Locals.
16. Create the following variable:

15.

Variable name DataType
IncomingFile File

17. Close the C/AL Editor and then save and compile the page

You can now test the modified Customer Card page in the Microsoft Dynamics NAV Universal App from either a
tablet or a phone with a camera.
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How to: Implement Location in C/AL

This example illustrates how you can retrieve location information. The example implements

a GetLocation action on the Customer Card (page 21) that returns the GPS coordinates of the current customers
address. It does not save this information to the database. Scenarios in which this functionality could be useful
would be displaying a map that shows where your customer is located based on the GPS coordinates. Or,
functionality to plan the next round of customer visits based on the addresses of your customers.

The location information is only available on devices that run the Microsoft Dynamics NAV Universal App and
have GPS capabilities. This means that location information is not available from the Microsoft Dynamics NAV
Windows client or from a browser.

To implement location in C/AL

1. Inthe development environment, on the Tools menu, choose Object Designer to open the Object
Designer window.

2. In Object Designer, choose Pages, select the Customer Card (page 21) and then choose the Design
button.

3. From the Page Designer window, on the View menu, choose C/AL Globals.

4. Create the following variable:

Variable name DataType SubType

Location DotNet Microsoft.Dynamics.Nav.Client.Capabilities.LocationProvider
Important
Choose the Microsoft.Dynamics.Nav.ClientExtensions dll on the Server tab,
and then choose
Microsoft.Dynamics.Nav.Client.Capabilities.LocationProvider Make sure to
set the properties RunOnClientand WithEvents to Yes.

LocationAvailable Boolean -

5. On the View menu, select C/AL Code and in the C/AL Editor locate the OnOpenPage trigger.
6. Instantiate the Location variable by adding the following code to the OnOpenPage trigger.

IF Location.IsAvailable THEN

BEGIN
Location := Laocation.Create;
LocationfAvailable := TRUE;
END ;

7. Next, create the page action. Choose the View menu, and then select Page Actions.
8. Locate the ActionGroup named Customer and create a new action; GetLocation with the following
properties.
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Property Value

Name GetLocation
Visible LocationAvailable
Promoted Yes
PromotedCategory Process
PromotedisBig Yes

9. Now, in the C/AL Editor, on the GetLocation — OnAction trigger, insert the following line of code.

Location.RequestlocationAsync;

10. While still in the C/AL Editor, on the LocationChanged trigger add the following code to handle the GPS
coordinates. LocationChanged is called when the device has obtained a status.

Location::LecationChanged(Location : DotNet "Microsoft.Dynamics.Mav.Client.Capabilities.lLocation™)
IF(Location.Status = @) THEN

MESSAGE( 'Your position: ¥1 %2', Locatien.Coordinate.latitude, Location.Coordinate.longitude)

ELSE

MESSAGE( 'Position not available');

Location.Status can be 0 = Available, 1 = NoData (no data could be obtained), 2 = TimedOut (location
information not obtained in due time), or 3 = NotAvailable (for example user denied app access to
location).

11. Close the C/AL Editor, and then save and compile the page.
12. You can now test the modified Customer Card page in the Microsoft Dynamics NAV Universal App from
either a tablet or a phone with GPS capabilities.
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