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NAV Integration to other services

Electronic documents

Integration

Bank

Business 

networks PEPPOL

Custom ext.

Custom ext.

CRM

Currency

• Standards - GLN, GTIN, UoM, 

Countries, Currencies, Tax 

Schemes

• Document Sending Profile

• Error handling

• Incoming documents support

Document exchange services

Tradeshift
• Batch/job queue support

• Send status

• Error handling

• Log
Custom ext.

Document capture

• Batch/job queue support

• Error handling

• Correction

• Device integration

• Incoming documents support

Lexmark ICS

Custom ext.

OCR 

services

• Reconciliation

Technology

• C/AL

• .NET

• ODATA

• XmlPort (out)

• Data Exchange 

Framework (in)

• Web services

• Table proxies

• Events

• Extensions • Batch/job queue support

• Mapping experience

Service setup

VAN

Currency 

services

Custom ext.

• Create and setup

• Enable and test

• Status

• Extensions 

Management page

• Assisted Setup

Electronic statutory reports

ECB

Yahoo

Custom ext.

MSE

AMC DK (OIOUBL)

MX

Microsoft 

Dynamics CRM

Payment Services
PayPal

Data Migration

Sage

Bank FeedsEnvestnet 

Yodlee

Machine Learning

Quick Books

Sales and Inventory 

Forecast

Web Shop Sana

GP

Opera

ChargeLogic

Payroll Import



Agenda

Observer Event Pattern

Discovery

Handled

Targeted Subscriber

Extension Blue Print

Cached Web Service Calls

Referenced Setup Table

Record Sets



Common Mistakes – Try Functions

s



Don't blame yourself: blame the designer.
Donald Norman



Agenda

Observer Event Pattern

Discovery

Handled

Targeted Subscriber

Extension Blue Print

Cached Web Service Calls

Referenced Setup Table

Record Sets
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Observer (platform) event pattern

Automatically raised by 

Codeunit 1

OnBeforeCompanyOpen

OnAfterCompanyOpen

CompanyOpen, CompanyClose, 

GetSystemIndicator

Automatically raised by system 

on tableoperations

Associated with OnDelete, 

OnInsert, OnModify, 

OnRename, OnValidate

“Before" and "after" trigger 

event

Automatically raised by system 

on pageoperations

Associated with: OnOpenPage. 

OnClosePage, and OnAction.

“Before" and "after" trigger 

event

Table 
Trigger 
events

Trigger 
Events

Page Trigger 
events

Global Events

Platfom Events



Observer (platform) event pattern

Problem – is it possible to invoke code without calling the trigger

Solution Global triggers –fires if the trigger was not invoked, possible to track all the 
changes the

Fire on temp records

xRec – not the previous record

Will the code work if we have 20 subscribers on 
OnAfterModifyCustomer?



Discovery event pattern

- Used for Setup 

Handled event pattern

- Exclusive 

Targeted subscriber event pattern

- Used as dedicated calls 

Integration Events Patterns



Event patterns

Benefits

•Easy to deploy and use 

•No data upgrade at all

Consequences
•Force the developer to think of separation.



Discovery event

Interface Interface

New feature

Event

The solution



The discovery event pattern

All-called -> all-served



Handled event pattern
First-called -> first-served

Used to branch code



Targeted subscriber event pattern

Served when matched



Subscriber/event pattern

Parameter must match by name.

Demo



Events use cases



Discovery Event service connections



Discovery Event service connections

Interface Interface

New feature

Event

The solution

OnRegisterServiceConnection

InsertServiceConnection



Discovery Event service connections



Discovery Event  - used for notifications



Discovery Event  - used for notifications

Interface Interface

New feature

Event

The solution

MyNotifications. InsertDefault

OnInitializingNotificationWithDefaultState



Discovery Event  - used for notifications



Discovery Event  - used for setup in the next release



•Offend there is a need for importing financial from another system like 
Payroll

•Use the Discovery Event Plus Targeted subscriber to add the support for 
this 

Discovery Event & Targeted subscriber used for import 
of financial transactions



Discovery Event for import of financial transactions



Targeted subscriber used for import of financial 
transactions



Discovery Event & Targeted subscriber used for import 
of financial transactions
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Extensions blueprint

NAV Façade

NAV

Extension

Extension

Events

Respond

Directly Read / Write in NAV 

Tables, Use Public Methods



Extensions blueprint

NAV Façade

(Set of events)

NAV

Façade

(NAV Integrations)

Extension

Discovery Event

Target Subscriber

Handled Event

Nav tables Management 

(Logic)

WebRequest

Management

Extensiont

Tables

Talks Outside

Upgrade 

Codeunit



Avoid Mega Codeunit

NAV Façade

(Set of events)

NAV

Façade

(NAV Integrations)

Extension

Discovery Event

Target Subscriber

Handled Event

Nav tables Management 

(Logic)

WebRequest

Management

Extensiont

Tables

Talks Outside

Upgrade 

Codeunit

Mega Codeunit

(Does everything)

Upgrade,

Talks to nav

Talks via web services…



5 Commandments (We are working on it…)5 Commandments

1. Name specific Codeunits with proper name

Why? Readability + not hardcoding to a specific concept

2. Never ever reference specific concept from base code - All calls must go through an event 

Why? With events we can replace one implementation with another

3. Provide proper concepts and models

Start by asking what is Lexmark, PayPal, Yodlee…

The name will give you a larger Concept (Lexmark is OCR Service, Yodle is Bank Feed Aggregator, 
PayPal is payment service). All events and objects should follow the naming

Why? – Readability, maintainability, ensuring we have a proper events in place

4. There is no one to clean up

Make sure that the data is in the good condition and you can do proper upgrade. Prefer using 
Extensions tables (Better performance, more control)

Why??? – This will help you make sure you have a modular design + plus it is how the extensions work, 
so…

5. Do proper upgrade

Why? Because you have to



Upgrade Horror Story
Proper upgrade

Based on actual code



Proper upgrade

Web Service

DataExchange Definition

Several problems:

1. Did not Handle Exceptions - Must not throw exceptions in the Upgrade Code

2. Did not understand how the “Upgrade” works



How Upgrade works

Web Service

DataExchange Definition

OnNavAppUpgradePerDatabase and PerCompany – fire and publish always on first 

install
There is no check for version

They should have been OnInstall instad of OnUpgrade



How Upgrade works

NAV Database

NAV Objects

V1
EXTENSIONS

Archive Data

NAV Objects

V2

NAV Objects

V2
DELTA FILES

Restore from 

archive

On every upgrade of the 

service we are removing and 

restoring The Extensions



How Upgrade works

Web Service

DataExchange Definition

We are generating a lot of traffic for nothing - 100.000 users = 100.000 downloads

Will slow down the upgrade speed



If you are hosting it your self - Could bring the service down

Someone will have to pay the cost
Every month



1. Prepopulate data in the NAVX file, restore it OnUpgradePerDatabase

2. Check if new version is available

3. Load the definition at the convenient time, if not possible use cache 

(Schedule a Job Queue, when User opens the page…)

How to fix it – Cached Web Service Calls



Referenced Setup Table

Bank Account X Select Statement Provider X

How do we store 
selection?

Select Bank Statement Provider

Yodlee

Modlee 1

Modlee 2

OK Cancel

Discovery

Event + 

Argument

Table

Yodlee

(Singleton)

Modlee

(Account 1)

Modlee

(Account 2)



Referenced Setup Table

Solution
Reference an extension table through 
RecordID

Problem
Different extensions can be using 
different setup tables. 

Only one can be selected.



RecordID Gymnastics



Referenced Setup Table

Benefits
Freedom when defining 
your own tables

Easy lookup if the record 
exist

Single field

Drawbacks
RecordID takes too much byte 
space on the SQL row (448 bytes -
8000 limit)

Could be replaced by the 2 fields -
Table ID (int) and Code (10)

Filtering on RecordID has rather bad 
performance on big data sets



Record Sets

Reference 3 different other tables from Sales Invoice

They are included by default

Sales Invoice X PayPal

Stripe

Other

Add a comma separated field with values

TableId;Code;

80000;PayPal;90000;Stripe;10000;Other;

Yuck!



Record Sets

Reference 3 different other tables from Sales Invoice

They are included by default

Sales Invoice X PayPal

Stripe

Other

Lets make it a blob so it does not have size 
limitation

TableId;Code;

80000;PayPal;90000;Stripe;10000;Other;

Mega 
Yuck!



Record Sets

Reference 3 different other tables from Sales Invoice

They are included by default

Sales Invoice X PayPal

Stripe

Other

Sales Invoice No. Payment Service 

(Code/Table, 

RecordID)

102001 PayPal

102001 Stripe

102001 Some Other

102002 PayPal

102002 Stripe

102002 Some Other

….

Traditional implementation



Problem 
Grows with no of invoices

No of invoices x 3 in average – if we have 
100.000 invoices, we will have max 300.000 
records in this table

More than 90% of Duplicated data

Have to decorate every change to the 
Record (Post, Make Order from Quote, 
Archive…)

Maintenance of tables (Rename, modify, 
update, delete is costly due to the large 
number of records)

Record Sets

Solution
Use Record Sets



XSales Invoice

Sales Invoice X

Sales Invoice X

Sales Invoice X

Sales Invoice No. Payment Service

102001 PayPal EUR

102001 Stripe EUR

102001 Some Other

Record Sets

Set ID Payment Service

3 PayPal

Set ID Payment Service

2 PayPal

2 Stripe

Set ID = 2

Set ID Payment Service

1 PayPal

1 Stripe

1 Some Other

Sales Invoice X

Set ID = 1

Sales Invoice X

Set ID = 3

For 3 Payment Sevices 8 sets max = 10 records 

max (18 in total) VS 300.000 from old design

No of rows does not grow with no of invoices, 

but with no of combinations used



Record Sets - Code

COD 8400 - Record Set Management

TAB 8402 - Record Set Buffer (Argument Table Pattern)

Generic - 4 objects in total Dimensions – 3 tables, 3 pages



Record Sets - Code

Different tables - Populate Record Set Buffer with Record ID

Call SaveSet function

Decorate your rename trigger with:

RecordSetManagement.RenameRecord(RecRef,xRecRef)



Record Sets – Under the hood

Set ID Payment 

Service

3 PayPal

4 5 Other

Set ID Payment 

Service

3 1 PayPal

3 4 Other

Set ID Payment 

Service

2 1 PayPal

2 2 Stripe

Sales Invoice X

8xxx 1 PayPal 0

Record Set Tree 

(Table ID, Node ID, Record ID, Parent ID)

9xxx 2 Stripe 1

6xxx 3 Other 2

Set ID Node ID Record 

ID

1 1 PayPal

1 2 Stripe

1 3 Other

Record Set Definition

Sales Invoice X

Sales Invoice X
6xxx 4 Other 1

Sales Invoice X

6xxx 5 Other 0



Benefits
Saves space significantly

Easy pattern to use and apply

Set ID follows the record 

(Post, Make Order, Delete…) – no 
need to change signatures or modify 
code

Drawbacks
Unless there is a common pattern, there is 
no reuse - we will end up using more 
space and add complexity

Order is not preserved, we will always sort 
ascending on the key 

Record Sets



Cool Stuff – WebPageViewer

NAV Page X

Web Page CAL



WebPageViewer – How to show a page
1. Add it as an add-in to a page

Note - If the control is by itself then it will occupy all the space 

available

2. (Optional) Set aspect ratio

3. Navigate to online site or set HTML Content



WebPageViewer – Interact with the page

Invoke events on the page:

CurrPage.WebPageViewer.InvokeEvent(data)

CurrPage.WebPageViewer.SubscribeToEvent(eventName,origin)

Listen to events from the page:

CurrPage.WebPageViewer.PostMessage(message,targetDomain,convertToJson)

Post message back to the page:

CurrPage.WebPageViewer.LinksOpenInNewWindow

Set links to open in a new window:

We will show the busy dialog automatically if it takes too long time to load



WebPageViewer - Events



WebPageViewer – Known Limitations

The content is hosted in an iframe, so browser security around iFrames

will be enforced. For example:

• Websites can choose to not have their content displayed inside an 
iframe

• Limited scripting access to content inside/outside the iframe (it is 

subject to Same Origin Policy)



Kudos to the WebPageViewer Developer



Feedback from Last Time

Feedback from last time on Error Logging 
Pattern 

Start a background session (STARTSESSION) for 
error login

Some of the partners are using it often to get a 
responsive UI

STARTSESSION is very expensive – equal to 
user logging in

2 users can be generating the load of 
100



Feedback from Last Time

Implement large file support on the Activity Log

Done



Prefer media sets instead of images

It is cached – pages will not flicker. Blob gets loaded each 
time

You can access the Raw tables – but you shouldn’t

Not all keywords are implemented yet

Not all controls client side are implemented yet

Feedback from this time - Media Sets



Summary

Observer Event Pattern

Discovery

Handled

Targeted Subscriber

Extension Blue Print

Be careful around upgrade

Referenced Setup Table

Record Sets

Try it out its cool



Hammer time
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QUESTIONS?


