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Enabling the Mobile Workforce

With mobile devices becoming increasingly prevalent in today 6s business world, c¢omj
are realizing the benefits of giving the work force access to their business solution through
these devices i whe n and whe re they need it. Making the  business solution services and

information available from a mobile device can improve productivity and lower costs. The
traveling salesperson, the field service engineer, and the warehouse worker al | benefit from
being connectedtothe ircompanyds ERP infrastructure

1 Thereisno needto fill out forms and hand them into the back off ice, because
information is registered at the source.

1 There isno more out-of-date data in the ERP system , because informationis sent as
soon as a connection is available

However, j ust providing access to your  business solution is not enough . ERPsystems can be
quite large, containinga  vast amount of information and functionality. Most field workers
have focused, specific tasks, and they do not need access to the entire business solution. In
fact, providing them with access to everything can make their t asks more confusing and
time consuming. In addition,  recreating all business solution functionality on a mobile device
could overload the device . Ideally, youwantto only provide workers with the specific
information and functionality  that they need.

Anot her problem in the mobile environment is network connectivity. There are times when a
network connection is not available , especially if the mobile worker is moving in and out of
connectivity zones. To do their job effectively, these workers need access to the business

solution functionality , even when they d o n Bave a network connection.

The challenge is to develop a mobile platform that:

Make sit easy to build role -based and task -driven application s.

Make sit easy to build s imple and intuitive user exper iences .

Is designed for the limited form factor of a mobile device

Works in an o ccasionally connected fashion.

Is flexible and configurable to allow for customer and partner customizations
Has seamless server integration .

=A =4 =4 4 -4 A

Microsoft Dynamics Mobile Develo  pment Tools

The Microsoft Dynamics Mobile Development Tools consist of two main parts:
1 The Mobile Framework for developing mobile applications and ,

I The Mobile Server for enabling communication between the mobile application and
the ERP system.

The followin g sections describe the Mobile Framework and how you can use it to develop
your mobile applications  and the Mobile Server and how you can use it to connect your
application to a Microsoft Dynamics AX business solution.

Mobile Framework

The Mobile Framework is an environment for develop ing or customizing mobile business
applications for Windows Mobile 5. 0 and 6.0 devices that connect to business solutions, such
as Microsoft Dynamics AX. The Mobile Framework extends the .NET Compact Framework and
consists of:

1 A setof managed APIs that enable developers to create scalable mobile
applications using C# and XML .

1 A sample mobile application.
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A tool for localizing strings in the mobile application.
A tool for compiling application definitions into a managed assemb ly.

A set of standard building blocks  (called tasklets), which  are required by most
applications .
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Developing Mobile Applications with the Mobile
Framework

The Mobile Framework enables  you to build modularized mobile business application s
tailored to specif ic roles in your company. Using the Mobile Framework (an e xtension of
Visual Studio 2005) , developers can quickly create mobile applications from reusable
components called tasklets. Tasklets can be combined in different ways to cater to the

needs of indiv iduals. This RoleTailored architecture leverages the power of Windows Mobile
devices and help smobile users become more effective and efficient in their daily tasks.

Using a combination of C# and XML , you can build custom ized, role -based mobile
applicatio nswith a look and feel consistent with other applications on the device . The
mobile application sconsist of a series of intuitive, menu -driven screens thata mobile user
navigate sto vie w information and exchange data with the business solution.

Behind the Mobile F ramework

E The work performed on a mobile device is usually very
m task-oriented and specificto t he wuser ds.Aj ob
gl salesperson places orders , a service technician registers
Tasklets time and materials, and  a warehouse worker picks

order s. The mobil e device should be tailored to the role
of the individual user or group of users .

<.> To create custom ized mobile applications the
conventional way , you needto develop a separate
— Windows application for each role-based scenario and
. Orchestration . . . . .
Figure 2 then load the se applicati ons on the mobile device . With
the Mobile Framework , you can divide a business
solution into incremental partsfi developing each parta s
a separate .NET type. These parts are called tasklets. Using XML and a concept called
orchestration , you can piece the se taskletstogether into different configurations . This enables
you to creat e person alized, role -based applications that you can then install on a device -by-
device or role -by-role basis.

& il X
f] New Customer Al = New Customer y | New Customer Vi
Customer Details 173 Credit Limit 2i3 Contact Details 3/3
Mame Credit Lirnit Contact Person
Alpine Sk House - Maurice Taylor
Email Fhone
someone@axample].com ' ' 555-0101
Customer Type
Consurner -

Cancel

Finish

Enter Customer D etails Enter Credit Limit Enter Contact Details

Figure 3: Example Orchestration of Tasklets for C reating a Customer
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Developing Tasklets

Taskletsare create d in Visual Studio using the Mobile S ————

Framework . A tasklet is a .NET type, which most likely live s ML -} -
in its own assembly. Each tasklet performs a specific T T o
action , which typically represent spart of a larger task 2 B EEEA
performed by the mobile user. For example, a tasklet e ey P

could display a list of customers , or details about a :;:E?ézii;”

specific customer. Consider  the steps that are involved in | gfgé;v

plac ing an ord er. Thisaction typically involves choosing 5] Tasdetview Designer.cs

2] Tasklet1View.resx

the items to order , entering shipping information, and

finally sending the order . When developinga n

application, you can develop each of these steps as a 0 scution Explorer [ Team Evplerer
separate tasklet. Fropertiss - 32X

Tasklet1View System.Windows.Forms, UserCi =

& s =
Figure 4 "Vi§Uar'studio

~

Title bar Data Handling
B | Tasklets can be programmed  to perform various
& SEs G actions for handling data. A tasklet can display data
our| orreeg onsunmer . . .
3 Talspin Toys Retail from a Microsoft QL Server Compact Edit ion
4 ‘wide World I [ Retail . .
R o T e v e database on the device , accept input from another

tasklet, and output data to a request document
- Tasklet

Tasklet User Interface

All tasklets use a common user interface (Ul) to
display information on the mobile device. The  Mobile
Framework uses atemplate that provides you with

the standard Window s mobile layout, including the

title bar and soft key menu . As a developer , you only
have to be concerned with the contentand layout
specific to the tasklet.

Details

Figure 5: Customer List Ul

Orchestrating Tasklets

Orchestration controls the flow  of and interaction between tasklets, determining how the
mobile user navigate sthrough the application.  The orchestration isdevelopedin XML and is
stored in the UserRole.xml file. Because the input to and output from tasklets is managed in

the o rchestra tion, no additional tasklet coding is required to use them in different mobile
applications. Thisenables you to reuse taskletsin other flows within the same application or
even across applications. Individual tasklet scan even store a set of instance con  figuration
data in UserRole.xml file, so that the actual behavior of the tasklet can change depending

on the setup.

Orchestration Example

To understand orchestration, look at the following example of a simple mobile application

shown in Figure 6. This application consists of two tasklets. The firsttasklet, called 0Customer
Listo display s a list of customers from a database. By selecting a customer in the list and
tapping Details, you can view information about that customer in another tasklet called
oCustomer Details 6. The UserRole.xml file that defin es the orchestration for this application is
shown to the right.
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<?xml version="1.0" encoding="utf -8" 7>
5| Customer List <userRole text=" RolePad ">
,\:E‘ N.;t;r:enture Wrks T;;:ai\ <Orchestrati0n's>
[E e A <orchestration text=" RolePad " name=" Sample App "> €¢——
3 Tailspin Toys Retail <[ask|et S>
: meri:V‘so;lrda}frg\Dmers Eztnitmer <tasklet name="CustomerListTasklet" <

type="CustomerListTasklet.CustomerListTasklet,
CustomerListTasklet">

<outputMappings>
<outputMapping propertyName="SelectedCustomer"
stateKey="Customer|D"/>
</outputMappings>

Details

<actions>

tasklet ="CustomerDetailTasklet">

}' .‘ | RolePad

£ = :" Yil G 1% <inputMappings>
& Customer Details yi

Ll required="true" stateKey="Customer|D"/>
</i nputMappings>

Ernail

Customer Type </Qpen>
</actions>

</ tasklet >

<open text="Details" hame="CustomerDetail" —

<inputMapping propertyName="Customerld" +—

<tasklet name="CustomerDetailTasklet" <
type="CustomerDetailTasklet. CustomerDetailTasklet,
CustomerDetailTasklet">
i E </ tasklet >
< tasklet s>
</orchestration>
</orchestrations>
</userRole>

Figure 6: Example Tasklets and UserRole.xml file

The following describes some of the lines in the UserRole.xml file (numbered in Figur e 6), to

help illustrate how this works:
1 The <orchestration> element (line 1) defines the orchestration . An orchestration

specifies the relationship between one or more tasklets. Inthis example, there is only

one orchestration , but in a typical mobile ap  plication there are a number of
orchestration s. For example, you might have an  orchestration for adding a new

[~ ][+ |

[« ]

(=]

[ ]

customer or placing orders. Each of these would be defined in its own orchestration .

1 The<tasklet name="" type=" "> (line 2) declares a tasklet based on its fully qualified
type name. Each tasklet must be declared inthe  orchestration . The first tasklet listed
in the first <orchestration> element of the UserRole file isthe tasklet that opens when

the application starts.  So in this example, the Custo mer List tasklet is placed first.

Note: A tasklet can be used in more than one orchestration within a UserRole.xml file. The name

attribute lets you reference the declaration from other locations in the orchestration , so you

only have to declare it once.

1 The Customer List tasklet output san ID to identify the selected customer (line 3). The
<outputMapping> element is used to transfer this ID to the Customer Details tasklet.
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1 The <actions> element (line 4) specifies actions a user can take from a tasklet scre en.
Thisdetermines the soft keys and menu items and to which tasklet they link . In this
example , to link from the Customer List tasklet to the Customer Details tasklet from a
Details soft key, the following is add ed <open text="Details" name="CustomerDeta il
t asklet ="CustomerDetailTasklet"> , Where text="Details o0 specifies the soft key text

and t asklet ="CustomerDetailTaskl et calls the CustomerDetails tasklet declared
earlier.

1 To display data from a specific customer in the Customer Details tasklet, an <inpu t>

element (line 5) is added to map the customer ID output from the Customer List
tasklet to the Customer Details tasklet.

Scaling Applications with Orchestration

The advantage of orchestration and the UserRole.xml file is that once you have your tasklets,
you can extend or modify an application using XML, without having to modify any code. This
takes the responsibility of scaling an application out of the devel opandsdsd givesitto
a consultant . C# programming experience is not required.

To illustrate this, the example application in Figure 6 has been modified toinclude a tasklet to
view a contact person for a selected customer from the Customer List. In this example, the
tasklet is called ContactTasklet. To make this modification in the application , you change the
orchestration to include a line that declares the Contact tasklet and an action to open the
tasklet from a menu item called  Contact

;’.’ Sample

. <?xml version="1.0" encoding="utf -8" 7>
— <userRole text="RolePad">
Customer Li .
<orchestrations>
Mo, Marme Tpe <orchestration text="RolePad" name="Sample App">
L Adventure Works Retail <tasklets>
2 Fourth Coffee Consurmer <tasklet name="CustomerListTasklet"
3 Tailspin Toys Retail type="CustomerListTasklet.CustomerListTasklet,
4 Wide World Importers  Retail CustomerListTasklet">
5 Margie's Travel Consumet
<outputMappings>
<outputMapping propertyName="SelectedCustomer"
stateKey="Cu stomer|D"/>

</outputMappings,

<open text="Contact" tasklet="ContactTasklet">
eplene|  <inputMappings>

tagitet="Custo <inputMapping propertyName="Customerld"
<inputMappil stateKey="CustomerID"/>
<inputMap| H H
] _ ooy </inputMappings>
Details Contact </inputMappif </0pen >
</open>

<op

text ="Contact" tasklet ="ContactTasklet"> H
inputMappings >
<inputMapping propertyName ="Customerld"

| RolePad

-_’-] Contact Details Ay ' stateKey ="CustomerID"/>
Contact P H </inputMappings> H
el P H

</actions>
</tasklet>
Phong

<tasklet name="CustomerDetail"
type="CustomerDetailTasklet.CustomerDetailTasklet,
CustomerDetailTasklet">

<tasklet name="ContactTasklet"
type="ContactTasklet.ContactTasklet,
Cont actTasklet">

</tasklet>

</userRole>

Figure 7: Adding a New Tasklet to an Orches tration
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This way of building applications enables reuse of components and orchestr ations, so that
multiple role specific solutions do not become a nightmare to maintain. It also clearly
separates the development and process work, so that people close to the process can

assemble the application. Figure 8 gives an example of a simple Role Tailored application
built using this methodology.

Talet

Orchestration

Figure 8: Adding Orchestrations to Build an Application

Talking to the Server

The Mobile Development Tools  also provide the overall architecture for mobile business
applicationsto connectto and communicate with  business solution s. With this, a Windows
Mobile 5.0 or Windows Mobile 6.0 device can exchange data with the ERP server, via the
Mobile Server, over various types of network s, including WiFi, GPRSand EDGE. The
architecture suppo rts integr ation with Microsoft Dynamics AX 4.0 out of the box , and enables
integration with other systems as well. The product is designed to:

1 Enable usersto work in an occasionally connected fashion
1 Provide the mobile worker with access to the latest information a nd software when

connected
9 Limit the cost of connecting to the network
1 Ensurethe integrity of data transmissions over the network
1 Make it possible to integrate with different business systems
1 Minimize the amount of business logic stored on the mobile cli  ent.
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Architecture Overview

The integration architecture builds on the latest Microsoft technologies and components. The
architecture is divided into three tiers: the client , the middle tier , and the server.

Mobile Client Mobile Server Microsoft Dynamics AX 4.0
e — e —_

- Mobile Framework

. Mobile Server

l:l Microsoft SQL Server
component

Deployment Service

. Microsoft Dynamics AX

RolePad Logging Service

=
g
]
g
=
o
<
3
D
3
@
.
[S)

s300lqQ uonesBaju ajiqow

T SQL Staging Database

zoﬁe'fg':bﬂe SQL Server SQL Server
2005 Merge 2005 Integration
Replication Replication Services
/’_—_‘——\
Reference Staging Resource
Database Database
_

a4

Figure 9: Mobile Framework Architecture

The Client

The Mobile Development Tools  support Windows Mobile 5.0 and Windows Mobile 6.0 pocket
PC type devices. T he mobile client is installed with the following:

1 The RolePad mobile application software

1 Microsoft SQL Server 2005 Compact Edition

1 .NET Compact Framework version 2.0
The database contains a role -specific subset of the data contained in the resou rce
database in the business solution . Having this database on the mobile client makes it faster to
access information than going over the network. It als 0 gives usersaccess to information
when they are working offline .

The Middle Tier

The middle tier consists of two elements; The Mobile Serveranda  n SQL Server 2005 staging
database with related  Web synchronization setup . Using Web sy nchronization for mer ge
replication, data is replicated to the mobile device when the user request sit. Because the
synchronization occurs using HTTPS protocol, the Merge Agent on the mobile device just

needs to connect to an internet URL that points to the replication compone nts that are
installed on a computer running Microsoft Internet Information Services (1IS). These

components synchronize the mobile device database with the business solution database.

The Internet connection uses secure Sockets Layer (SSL), so a virtual p  rivate network (VPN) is
not required.

The Mobile Server

The Mobile Server consists of three services; Document, Loggin g, and Deployment. They are
all based on Windows Communication Foundation, and require the .NET Framework version
3.0.
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The Document Serv ice

The document service forwards requests sent from the mobile clienttothe  server. It uses a
business connector to communicat e with the ERPsystem. This componentis a .NET type,
implementing a specific interface. The actual implementation of this compo nent will vary
from business solution to business solution, depending on the technology used to interface

with that system.

The Logging Service

The logging service collects logs generated on mobile devices and stores them in a common
repository. Administra tors can use a Microsoft Management Console (mmc) snap -in to view
and manage logs

The Deployment Service
The deployment service distributes and updates the mobile application on to user devices.
Administrators can use an mmc snap  -in to configure and moni tor the deployment service

Staging Database

The staging database is a Microsoft SQL Server 2005 database that contains a subset of the
busi ness mwlrae databased s Its purpose is to supply mobile devices with the latest
data , in a format they ca n use. Depending on the  business solution, data from the resource
database might require modification

The Server

To communicate from the Mobile Server to the business system , integration objects must be
deployed on the business system server itself. These objects contain code thatis needed to
proces srequest sfrom the mobile device and update the business solution. For Microsoft
Dynamics AX, the Mobile Development T ools provide all necessary components . And, t he
open architecture  enables youto develop i ntegration objects for other ERPsystems.

Data Transfer to the Client

This next section describes how the components of the Mobile Development Tools  work
together to exchange data and keep the mobile user and business solution up -to-date.

Getting Data from the Business Solutionto the Client

Moving data is atwo -step process : The first step is to use Microsoft SQL Server Integration
Services to move data from the  business solution resource database to the staging
database . The process is a simple ETL (Extract, Transform, Load) operation on the subset of
data needed by all mobile devices. This extract ion is done directly on the database, so the
publications configured for the clients, needs to be aware of potential security restrictions set
up in the ERPsygsem.

The second step is to use the SQL Merge Replication component of the staging database to
publish subsets of data towards the clients. The filtered down version of the staging database

is sent to the mobile client, where it is stored in the reference d atabase. The reduction in the
size of the data from the resource datab ase to the mobile client can be significant . For
example, a typical resource database might be around 40 + GB and the corresponding
reference database less than 20 MB. This reduces the ba ndwidth required for transmitting
over the network, which  lowers costs.
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Figure 10: Data Transfer

Sending Data from the Mobile Device to the  Business Solution

From the mobile client, data input and transactions to the business solution, such as updating

a customer or placing a n order, a re done using XML. The XML is stored in request documents.
Request documents are sent over the Internet through the  document service on the Mobile
Server. The Mobile Server forwards request document stothe business solution, where they
are passed on to the integration objects . These objects then interpret the request document s
and process the requests.

Data Transfer Back to the Server

Work captured on the client is kept in request documents. They represent a transaction that
can be interpreted an  d processed by the business solution . Using XML ensures that the
correct business logic is applied without having to replicate the business logic on the mobile
device .

A request document ismade using a combination of orchestration and tasklets. The

orches tration defines the request document  for a group of tasklets, and the tasklets
contribute input to the req  uest document. As a user navigates through an orchestration ona
device , each tasklet outputs data thatis serialized into a n XML block. The individua | XML
blocks are combined into a single request document thatis sent to the business solution for
processing. Figure 11 provides a simpl ified illustration of this process for an orchestration used
to create a customer
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