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Introduction

This white paper is aimed at Technic al Decision Makers and iswritten to provide the reader an
overview of the wide range of possibilities offered by the programmability provided in Microsoft
Dynamics ® AX 2009.

Creating new features or changing the existing ones can be done in several ways . The

collection of development tools available for building applications  in Microsoft Dynamics AX

2009 isthe same regardless of whether the developer is from Microsoft, an independent sof tware
vendor, a Microsoft Dynamics AX partner oreven a local develo perinthe cust omME&r & s
organization 0 this means that any developer with the skills and background necessary to use

these tools , has exactly the same possibilities when it comes to writing power ful applications in
Microsoft Dynamics AX or customiz ing an existing one.

This document includes the following areas:

Scenarios

Programmability in Microsoft Dynamics AX is interesting when custom izing, adding new features
to the system or exposing business functionality through services 0 the most common scenario s
will be described in this section .

The Presentation Layer

Users can access functionality in Microsoft Dynamics AX from various types of clients, like t he
Sandard Windows ® Client (Rich Client ), the Web Browser based Client which requires nothing
but a web browser or other types of clients like the Microsoft ® Office Client (also known as
Microsoft Office Snap Ins)

Business Intelligence andReporting

Data can be extracted for reports using the native tool in Microsoft Dynamics AX , but more
extensive po ssibilities for analyzing and displaying data graphically  are available using external
tools such as Microsof t SQL Server® Reporting Services or Microsoft SQL Server Analysis Services .

Business Logic and Data Base

Developers design the database from MorphX ®, the native development environment of

Microsoft Dynamics AX regardless of whether the database backend is Microsoft SQL Server or
Oracle . Businesslogic is typically written in X++ the native object oriented programming

language of Microsoft Dynamics AX however it is also possibl e to create business logicas a .NET
assembly or a web service and call it from X++. This means developers are not confined  to only
using X++ for creating or customizing applications . The .NET support prov ided in X++ allows the
programmer to leverage any .NET code stored in an assembly. Finally Web Services

(implemented in any language by any vendor) can be called from Microsoft Dynamics AX.
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Web Services

Data and functionality in Microsoft Dynamics AX can be accessed from other app lications using
Web Services . In this way service operations can be made available across applications

including selected parties outside the companies ( for instance customers could access price list
and place orders in the system ). The Application Integration Framework inside Microsoft

Dynamics AX contains a wizard that quickly publishes data and classes as Web Services  without
having to write any code. It is also possible to consume Web Services from inside Microsoft
Dynamics AX as mentioned inthe previous paragraph.

Workflow

Business processes can be modeled as workflows inside Microsoft Dynamics AX d this feature was
enabled in Microsoft Dynamics 2009 by embedding Windows Workflow Foundation.
From a programmability point of vi  ew one of the advantage s is that developers only need to

designthe o0 bui | ding bl ocksd6é of the workflow. Th& actual <con
assigning users to different steps of the process and setting up the rules for when a step should
be exe cuted or by passed can be done by administrators/or super users without developer skills.

Future Directions of Programmability in Microsoft Dynamics AX

Thissection of the whitepaper discusses some points regarding the future directions of
programmability rel ated features in Microsoft Dynamics AX, including the future of the
programming language and integration with Visual Studio ®.
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Programmability Scenarios

Customization

Microsoft Dynamics AX comes with a rich set of features out of the box . However in most cases
customization of the standard application is required in order to support the specific business
process needs of the company usingth e system.

Customizations usually include  changes in the business data  base design as well as changes in
the existing business logic. Microsoft Dynamics AX comes with full accessibility to application

source code and data base design . Using the native development environment and

programming language of Microsoft Dynamics AX, the business functionality can be changed

Add On Functionality

In this scenario rather than changing the existing set of functionality, new functionality is added

to the solution . This could either be increasing the horizontal functionality o r adding industry
specific features to the solution. Regardless what type of functionality needing to be added the
approach is usually handled in  one of two different ways.

The add on can be developed inside the native development environment and programmi ng
language of Microsoft Dynamics AX (similar to the customization scenario described above)

Some of the advantages of this approach are the solution only needs to be maintained from

one place and the user experience will be similar to working with the re st of Microsoft Dynamics
AX.

The other approach involves the integration features of Microsoft Dynamics AX more so than
programmability . With this approach the add on is located outside  of Microsoft Dynamics AX .
The add onis usually a .N ETapplication. | ntegration is then made betweenthe add on and
Microsoft Dynamics AX . The advantages of this approach are if the add on already exists as a
.NETapplication (perhaps also used together with other ERP systems) it doesn’t need to be
rewritten to Microsoft Dy namics AX 0 hence the developers of the  add on do not need to learn
how to use the development environment or programming language of Microsoft Dynamics AX.

The only thing that needs to be developed additionally is the interface between the add on
and Micr osoft Dynamics AX.

Exposing business functionality through Services

Any business functionality in Microsoft D ynamics AX can be exposed as a Service using a special
framework (Application Integration Framework) that quickly can enable desired functionality as
Web Services regardless if the functionality is out of the box , added or customized. This way
Microsoft Dynamics AX enables well for SOA, any part of the application can be exposed as a
service, interconnected and composed with other applications.
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The Presentation Layer

Rich Client

Changing or creating new Ul or other types of

reports is done from the native development environment called MorphX

Inside the AOT (Application Object Tree

objects.
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Figure 1, The AOT

One of the powerful features of

MorphX is being able to create application objects simply

dragging and dropping items in windows containing the model of a given application
a short amount of time can add data fields

such as a form. Hgure 2 displays how a developer in

to the design of the
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form by dragging them from the

data source to the design of the

application objects such as forms, menus and

, see Hgure 1), it is possible to customize or create new

by
object

form.
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Figure 2, Form (design time )

Fgure 3 shows the form at runtime & notice that the developer didn’t have to specify the
location of the fields or  the layout of the form . This feature is called IntelliMorph . One of the
advantages of this feature is sav  ing design time . Developers only have to concentrate on the
structure of the form and not the layout . IntelliMorph handles th e layout automatic ally at
runtime.

Another benefit of this feature is  that if certain fields/functions should not be available toa
particular user due to the security setup, IntelliMorph will layout the ~ form/ menu/ report without
those fields/ features in a consistent way . There will be no empty spaces where the field s or
buttons were supposed to be and the Ul will always have a consistent look.
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Figure 3, Form (run time )

Extended data types are one of the features that make MorphX extremely powerful when
customizations are required . With extended datatypes s everal features in the system can be
altered at once by  chang ing a single property - for example the length of a field. In most other
ERP systems changing the length of a field that is used in multiple tables and uses variables for

storing values in the business logic  several times is a task that can take one or more man week s
to perform . This task can include chang ing the database design, changing variable definitions in

the business logic and the user interface . In Microsoft Dynam ics AX this can be done in a matter
of minutes and only require sthe changing of a single property.

When cust omizing Microsoft Dynamics AX as described in the Programmability Scenarios above
MorphX is typically the development environment

Role Centers

The new Rich Client and Web Browser Client in Microsoft Dynamics AX contain a new

component calleda  Role Center Figure 4. Role Centers are designed individually for different

types of users . They help employees organize, prioritize and access tasks and information from a
single windows. This could be an information worker who needs quick access to specific da tain
the system related to their worki ng area such as sales orders . It could be an executive needing
to monitor the overall health of the business , in which case the Role Center would likely contai n
key performance indicators and score cards that graphically indicate how well the business is
performing .

Unlike the rest of the Rich Client , the Role C enter is generated from SharePoint ® and can
contain Web Parts from Microsoft Dynamics AX as well as from many other sources . The
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technology used for de signing Roles Centers is the same as is used when designing Web Part
Pages for the Web Browser Client  which is described in the next paragraph.
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Figure 4 Role Center on Rich Client

Web Browser Client

Like the Rich Client described above the Web Browser Client (also known as the Enterprise

Portal) is fully based on Windows SharePoint Services or Microsoft Office Share Point Server . This
means that users will only require a web browser to access features and data inside Microsoft
Dynamics AX . Regardless of which client is used the business logic is the same (meaning that the

only thing that nee ds to be maintained individually is application artifacts used to present the
data per clienttype ). Hence, there will only be one se t of business logic and data base to
maintain .

Designing Web Pages that can be used in connection with the Enterprise Portal or Role Centers
containing features/data from Microsoft Dynamics AX requires two steps. The first step is to
create the necessary Web Parts. The second step is to create the Web Pages if they do not exist
already . Creating web parts can be accomplished in two different ways. One way would be to
be to use MorphX Figure 5. This is similar todesigning other types of application objects
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Figure 5, Designing Web Parts in MorphX

The other option when it comes to designhing Web Parts is introduce d in Microsoft Dynamics AX
2009 using Visual Studio ® and ASP.NET Hgure 6 . With this option, developers can benefit from
Visual Studio design time experience . Visual Studio might be more familiar to most developers
with little or no experience with Microsoft Dynamics AX. This option also provides a very rich

toolset for designing Web Parts.
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Figure 6, Designing Web Parts in Visual Studio
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Once the Web Parts have been crea ted (regardless of which  option was chosen to create
them , Web Pages can be designed in SharePoint Fgure 7 . These Web Pages could contain
Microsoft Dynamics AX 2 009 Web Parts potentially combined wi  th Web Parts from various other
systems.

Figure 7, Designing a Web Part Page

After designing the page , the Web Part Page can  either be inclu ded in the menu system of the
Enterprise Portal or it can be applied as a Role Center available from the Enterprise Portal or the
Rich Client .

Microsoft Dynamics AX 2 009 utilizes a technology within this area called AJAX ( Asynchronous

JavaScript + XML ). AJAX enables richer, more interactive and responsive applications compared
to previous versions of Microsoft Dynamics AX
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