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Introduction 

The RFID (radio frequency identification) technology has created global appeal and is expected to 

significantly transform the way any enterprise runs its business. The availability of real-time 

information provides many possibilities, and the number of areas where RFID could add value is 

continuously increasing. The potential returns from RFID look attractive; however, there are several 

aspects that could hinder its adoption. Current tag costs and reader costs are some of the concerns. 

Another significant concern is the lack of user-friendly systems that can help create and deploy RFID 

applications in a variety of business scenarios. The issue is aggravated even more by the compatibility 

challenge, given the ever-increasing number of software and hardware components that are 

constantly entering the market. 

 

To address many of these shortcomings, Microsoft provides a platform that brings together RFID 

device (such as scanners, printers) manufacturers, RFID application developers, and solution providers 

(such as bulk printing of RFID labels). Microsoft also provides extensible ERP products that can 

leverage its RFID platform to build easy to use and highly customizable RFID solutions. This 

whitepaper along with sample source code provides description of such a solution built using 

Microsoft BizTalk RFID and Microsoft Dynamics NAV products. 

Microsoft BizTalk RFID 

Microsoft® BizTalk® RFID provides an RFID platform to enable RFID-enabled applications across a 

variety of business contexts. BizTalk RFID architecture is designed to help an enterprise easily develop 

and deploy RFID solutions of varying degrees of complexity. BizTalk RFID is designed to be effectively 

deployed at the edge of an enterprise (for example, in distribution centers, warehouses, shops, and 

floors). By deploying BizTalk RFID at the edge, enterprises reduce the quantity and improve the quality 

of data that is processed by back-end applications (such as Microsoft BizTalk Server, Microsoft 

Dynamics NAV, and so on) that reside in a data center. 

 

Microsoft BizTalk RFID architecture 

provides a layered implementation similar 

to other hardware devices such as printers 

and scanners. A device driver layer allows 

hardware vendors for RFID printers, writers 

or scanners to build a òdevice provideró so 

that RFID applications can consume these 

devices seamlessly in a Windows 

environment. Above these device drivers, 

the RFID Engine and Run Time 

environment manages all the available 

devices by: 

 monitoring their status  

 providing secure access to 

consuming applications  

 providing an RFID event 

processing pipeline,  

 managing the addition, removal 

and renaming of devices 

 

The Run Time environment provides an Object Model and API that help application developers 

design, deploy and manage RFID solutions. The OM & API provide device management, process 

design and deployment, event tracking, filtering/aggregating and health monitoring support. In 
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addition, administrative tools and designers help solution developers to quickly design and deploy 

end-to-end RFID solutions. 

 

Various elements of BizTalk RFID architecture are summarized here. For more details, please refer to 

Microsoft BizTalk RFID product documentation
1
. 

 

RFID Logical Device  A logical device is a virtual container that holds or binds to one or more 

physical devices or sources. The RFID process binds to the external devices 

through these logical devices. RFID Devices include printers, writers, readers, 

handheld or fixed devices, and sensors. An RFID (radio frequency 

identification) printer is a device that prints the data on the RFID label-tags as 

they pass through the printer. An RFID writer is a device that writes specific 

data to the tag. Usually the RFID writer is used when a tag is already present 

on the item and important additional information must be logged. If you 

want to use an RFID writer, the tags must have read/write capability. An RFID 

reader is a device that reads RFID tags by using radio frequencies. The reader 

generates a field that activates the tags while passing through the field. When 

the tags are activated, they transmit signals back to the reader, thereby 

identifying the objects to which the tags are attached. 

RFID Tag The tag information, in its simplest format, is the unique 96-bit EPC that 

typically contains item information such as description, type of the 

commodity, and the company that is producing it. 

RFID Process An RFID (radio frequency identification) process is a high-level object that is 

used to put together various entities. Entities include custom sources that 

consist of logical devices, and components such as filters, alerts, and event 

handlers.  

 

As depicted in the above diagram, the BizTalk RFID implementation allows an application to use both 

synchronous as well as asynchronous methods to retrieve RFID tags from the device. In the 

synchronous model, the application simply calls GetTags or PrintTag methods to read or write RFID 

                                                      
1
 See also the white paper òBizTalk RFID: Making RFID Deployments Easy, Simple and Economicaló 

  
Synchronous command model flow Asynchronous event processing work flow 
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labels. While in the asynchronous model, the application registers a Managed Event Handler to listen 

for RFID events and perform appropriate processing in the handler itself. 

Integrating Microsoft BizTalk RFID with Microsoft D ynamics NAV  

Microsoft DynamicsË NAV can integrate with BizTalk RFID solution in many different ways depending 

on the particular customer scenario. In a front office scenario, where a store clerk needs to scan items 

with RFID tags or update tags manually, a synchronous control model may be sufficient. However for a 

warehouse back office scenario where tags need to be read off or printed to items on a conveyer belt, 

an asynchronous model may be more appropriate. In addition, BizTalk RFID solution provides a built-

in asynchronous handler with Microsoft® SQL® Server as an RFID event store. This provides a 

consuming application such as Microsoft Dynamics NAV to asynchronously retrieve or process RFID 

event information directly from SQL Server. 

 

We have included both synchronous and asynchronous samples with Microsoft Dynamics NAV as a 

consumer application of Microsoft BizTalk RFID services. Microsoft BizTalk RFID solution only supports 

Managed Event handlers and exposes Web Service APIs. However Microsoft Dynamics NAV can only 

expose the COM event handler and consume the COM APIs. Therefore, to provide managed Web 

services to unmanaged COM interoperability, the sample provided here includes a sample COM+ 

wrapper that wraps Web Service methods by their COM equivalents and the COM+ event handler by 

a Managed Event handler. We have also provided the source code for this sample wrapper so that 

partners can further customize and extend this wrapper to support their specific scenario 

requirements. This is further described in the Design Specification section of this document. 

 

Microsoft Dynamics NAV is a very versatile and extensible platform and BizTalk RFID provides multiple 

integration approaches that include Web Service APIs, Managed Events, SQL Server database as RFID 

Events Store. NAV Partners and developers may choose to implement their custom integration 

approaches, for example, using an RFID SQL Server event handler or using a custom MSMQ event 

store for more persistent & reliable storage of RFID events than COM+. 

Sample Description  

The sample is based on a typical inventory/order processing scenario in any small to medium size 

business where a store keeper receives items in the inventory and properly catalogues them with 

appropriate part number, description etcê; a dispatcher prepares packaged goods with appropriate 

part number tags to be sent out or received; and a store manager keeps track of items received in the 

inventory and items sent out as completed orders. 

Personas 

Marie

Manager

Jonathan

Dispatcher

Daniel

Storekeeper

Dmitry

System Administrator

 
Figure 1: Relatio ns among actors  
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Dmitry, the system administrator sets up and starts the Application Server for Microsoft Dynamics 

NAV and all the necessary components including RFID scanner and printer along with Microsoft 

BizTalk RFID solution. Marie, the store manager tracks items in the inventory that are scanned-in 

manually or by an automatic scanner that updates inventory database as and when items arrive on the 

scanner. Daniel, the store keeper catalogs the complete item information based on item information 

from the RFID label and the information about items in the NAV database. Jonathan, the dispatcher 

receives items and uses the Send RFID Tag functionality to print an RFID label on the items.  

Scenarios Overview  

Following table provides actions performed by the personas described above. 

 

Persona/Actors  Business Objects Action  

Dmitry 

System Administrator 

Sets up Dynamics NAV, NAS, BizTalk 

RFID, RFID devices 

Setup and configure all 

components 

Jonathan 

Dispatcher 

Receives Items that must be printed 

with a RFID label 

Open the Item Card window and 

prints RFID tags for each received 

item  

Daniel 

Storekeeper 

Catalogs Items with RFID label Opens the RFID Tags window and 

receives all printed RFID labels. He 

then compares the information in 

the RFID Tags window with the 

information about items in stock 

and updates as needed. 

Marie 

Manager 

Reviews all items Opens the RFID Tags window, 

receives all printed RFID tags and 

review this information 

 

Scenario: Using RFID with Microsoft Dynamics NAV  

 

Marie comes to the office and asks Dmitry to start the Navision Application Server for Microsoft 

Dynamics NAV. Dmitry starts the Application Server with the parameter RFID, so all RFID tags received 

from RFID process are automatically written to the table RFID Tag. Marie makes sure that new items 

are delivered. She gives Jonathan the task of printing information about the received items on the 

RFID device. Jonathan opens the Item Card window for each received item and clicks Send RFID Tag to 

print information on the RFID device: 
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Then Marie asks Daniel to compare the printed information on the RFID device with information about 

the items in stock. Daniel opens the Item Card window and clicks Item, Received RFID Tags to open the 

RFID Tags window. Then he clicks Function, and selects Receive from Device to receive all printed RFID 

tags: 

 

 
 

Then Daniel catalogs information in the RFID Tags window with the information about items in stock. 
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Design Specification 

Architectural Overview  

WAN
BizTalk RFID Server

RFID

Add-in

NAV Database Server 

(SQL)
NAV

Database
RFID

Tags

Reader/

Writer

. . .

RFID

tag

RFID

tag

NAV CSIDE Client

Device

Connector

(WS Client )

Codeunit  RFID 

Management
COM Calls

COM Events

By request sends 

a tag (based on 

the information 

from the current 

Item) to RFID 

Server; 

Reader/

Writer

Components 

highlighted with 

red are to be 

developed by 

Celenia

WS

Web Service Calls

Form RFID Tags

menu: Receive RFID Tags

Fld: RFID Tag 

Fld: RFID Tag Data 

(Product  informat ion)

Form Item

menu: Send RFID Tag

Fld: RFID Tag 

Fld: RFID TagData 

(Product  informat ion)

By request 

receives the tags 

from RFID 

Server; 

 
The main aim for the solution is to establish a stable link between Microsoft Dynamics NAV and the 

RFID device (in our case. the device emulator). The implementation should support both existing 

Microsoft Dynamics NAV clients, Classic (C/SIDE) and RoleTailored Clients. 

 

The solution is based on the Item form because items are the most likely objects for which the tags 

will be scanned and printed. On this form, we have added two new commands: Received RFID Tags 

and Send RFID Tag on the Item and Functions buttons respectively. 

 

If you are communicating with BizTalk RFID in the synchronous mode, then RFID tags are sent and 

received through a user request. In the asynchronous mode, the tags are received automatically (using 

the event-based approach) and are placed into a table in Microsoft Dynamics NAV. 

 

The communication between BizTalk RFID Server and Microsoft Dynamics NAV is performed using a 

separate COM object. If you use the synchronous mode, then this object is used simply to call 

methods on BizTalk RFID synchronously. In the asynchronous mode, this object is used to create an 

RFID process to catch RFID events.  

 

Synchronous Access 

To print an RFID label on the RFID device, click the Functions button and select Send RFID Tag. This 

functionality wraps information about the item to the RFID Tag structure and performs Web Service 

calls to the BizTalk RFID device using the WriteTag method of the COM component. 

 

To receive RFID tags, click the Items button and select Receive from Device . This functionality makes a 

request to the BizTalk RFID device and sequentially receives all RFID tags (in COM component the 

TagsCount and ReadTag methods are used).  
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Asynchronous Access  

In Microsoft Dynamics NAV all communication is performed through codeunit 99000, RFID 

Management, which is implemented as a single instance codeunit to catch RFID tag events. All 

received RFID tag events are written to the RFID Tags table with a process mark to identify that they 

were received from an RFID process. 

 

Make sure that the RFID Dispatcher Activated checkbox is selected in the Inventory Setup window. This 

setting allows RFID tags received by the asynchronous process to be stored in the RFID Tags table 

(along with individually read tags using the synchronous method described in previous section). To 

review all received RFID tags, click the Received RFID Tags Menu Item as show below in the following 

section. The form shows the contents of RFID Tags table that contains all the RFID tags.  

 

The User Interface Design  

Received RFID Tags Menu Item 

 
 

The Received RFID Tags command opens the RFID Tags window where all the tags received for this 

item are presented:   
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The Receive from Device command prompts the application to read the tags from the RFID device, 

parse them and add them to the current item. Then the user will receive the confirmation message for 

this action. 

 

If the RFID Dispatcher Activated checkbox is selected in the Inventory Setup window, the RFID tags 

received as events from the RFID process are written in the RFID Tags table as well.  The value of the 

Tag Source field indicates the source of the RFID Tag, that is, whether it is from the RFID device or 

from the RFID process. 

Send RFID Tagȣ command 

The Send RFID Tagêcommand sends the predefined information about the current item to the RFID 

Device. 
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Inventory Setup 

The RFID Tag Nos. field has been added to the Inventory Setup window. This field contains the code 

for the number series that the application uses to assign numbers to tag IDs when the Print RFID Tag 

action is performed. 

 

 
 

The RFID Dispatcher Activated checkbox has been added to use with an asynchronous scenario. To 

start collecting RFID tag events select this checkbox and deselect it if you want to stop collecting. 
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Physical design 

The COM Wrapper Design  

 
The COM wrapper consists of one class RfidWrapper that wraps a method for accessing the RFID 

functionality as COM methods. The wrapper implements the IRfidWrapper interface for correct COM 

export.  

 The TagsCount method returns the current number of tags available for reading.  

 The ReadTag method returns the tag data by the tag index and the RFID device name. The 

index should be less than the number returned by the TagsCount method.  

 The WriteTag method is used for writing the tag to the specified RFID device.  

 

After any method is called from RfIdWrapper class, the value of the ErrorCode property should be 

checkedðif it is not equal to zero then an error occured during the method execution. The error 

description can be retrieved from the ErrorMessage property. The RFID tag data is wrapped in the 

RfidTagWrapper class.  

 

When you use the async RFID events tracking, the NewTag event will be raised when new RFID tag 

arrives. To start tracking events, the StartEventsTracking method must be called and the 

StopEventsTracking must be called to stop events tracking. The ReadRfidEvents method is called in a 
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separate internal thread and is used to check for new async RFID events and to raise these events in 

the COM wrapper. 

RFID Async Events Handlin g 

Rfid Process COM+ Component Microsoft Dynamics NAV

HandleTagReadEvent

Save Tag to Queue

PlaceTag

ReadTag()

Rise new tag event

Remove Tag from Queue

Return Tag

 
To catch the Read tag event in Microsoft Dynamics NAV, an intermediate layer must be used as a 

shared memory store to place events from the RFID process and read these events from Microsoft 

Dynamics NAV. We decided to use COM+ as this layer because it allows a single instance of an object 

to be accessible from different processes. The Custom RFID event handler (class that implements 

RfidEventHandlerBase method) is able to catch the tag read event from RFID, then it places this tag in 

an in-memory queue hosted by COM+ by calling the PlaceTag procedure of the RfidServicedWrapper 

class.  

 

On the Microsoft Dynamics NAV side, we instantiate the RfidWrapper object that starts the separate 

thread that monitors the COM+ tags queue. When a new tag arrives to queue, it raises the NewTag 

event. There is one drawback: we cannot catch the event in different Microsoft Dynamics NAV 

instances, so the NewTag event will be raised only once for one Microsoft Dynamics NAV instance. 

C/AL Design  

The following objects were created or modified in Microsoft Dynamics NAV. 

Table 99000 RFID Tag 

The table was created for storing information about the received RFID Tags: 

 

Field No.  Field Name  Data Type  Length  

1 Item No. Code 20 
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3 Description Text 30 

18 Unit Price Decimal  

31 Vendor No. Code 20 

32 Vendor Item No. Text 20 

99000 Tag ID Text 250 

99001 Company Name Text 250 

99002 Tag Data Text 250 

99003 Device Name Text 250 

99004 Source Text 250 

99005 Date Date  

99006 Tag Source Option  

99100 ID Integer  

 

The field ID is the primary key for the table (generated automatically) and the Tag Source field 

indicates the source of an RFID Tag (device or process). 

 

Codeunit 99000 RFID Management 

This codeunit contains the methods and functions for working with the RFID devices. It has the 

following methods and functions: 

 

Name Description  

Synchronous scenario  

Method WriteRFIDTag(DeviceName: Text[1024]; Item: 

Record Item) 

Writes RFID Tag which is based on the Item 

information to the RFID device 

Method ReadRFIDTags(DeviceName: Text[1024]; 

ShowProgress: Boolean) 

Receives RFID Tag from the RFID device and 

writes it to the RFID Tag table 

Method InsertTagFromDevice(tag : Automation 

"'Microsoft_RfidComWrapper'.IRfidTagWrapper") 

Internal method for inserting Tag received 

from the device to the RFID Tag table 

Asynchronous scenario  

Method StartTracking() Starts tracking RFID Tag Events 

Method StopTracking() Stops tracking RFID Tag Events 

Trigger RFIDEventWrapper::NewTag(tag: Automation 

"'Microsoft_RfidComWrapper'.IRfidTagWrapper") 

 

Auxiliaries methods and functio ns 

Function GetRestPartOfString(VAR FirstSubString: 

Text[1024]; String: Text[1024]; Delimiter: Text[1]) : 

Text[1024] 

Internal method for parsing the received 

information 

Method ParseTagData(VAR Tag : Record "RFID 

Tag";TagData : Text[1024]) 

Internal method to parse information from the 

TagData field to the fields which represent the 

Item information 

Function ContainsItemInfo(TagData : Text[1024]) : 

Boolean 

Returns TRUE if the TagData field contains the 

Itemõs information 

 

Form 99000 RFID Tags 

This form displays the received RFID Tags. It is called from the Item Card form and contains the 

Functions->Receive from Deviceê buttons to receive all RFID Tags from the ContosoTestDevice 

device. 
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Table 313 Inventory Setup  

The field 99000 RFID Tag Nos. has been added to the table 313 Inventory Setup to support automatic 

assigning No. Series to the TagID field during the sending RFID Tags to the RFID device. The RFID 

Dispatcher Activated field should be selected if you want to receive RFID Tag Events from the RFID 

process. 

 

Form 461 Inventory Setup  

The form 461 Inventory Setup has been modified to display RFID Tag Nos. and RFID Dispatcher 

Activated fields from table 313, Inventory Setup. 

Codeunit 99001 RFID Demodata 

The codeunit 99001 RFID Demodata is used for automatically creating an additional No. Series and 

assigning it to the RFID Tag Nos. field on the Inventory Setup table as well as for sending the specified 

quantity of the Tags to the RFID device. 

 

The codeunit has the following methods: 

 

Name Description  

SetUpNoSeries() These methods are used for setting up No. Series 

for the RFID Tag Nos. field InsertNoSeries(Fld1: Text[250]; Fld2: Text[250]; 

Fld3: Text[250]) 

InsertNoSeriesLines(Fld1: Text[250]; Fld2: 

Text[250]; Fld4: Text[250]; Fld8: Text[250]; Fld10: 

Date) 

SendDemodata(NumberItems: Integer) Sends demonstration Tags to the RFID device 

 

Form 99001 RFID Demonstration Data Tool 

The form 99001 RFID Demonstration Data Tool uses codeunit 99001 RFID Demodata to send demo 

data and set up necessary No. Series. 

 

Form 30 Item Card 

We have added the commands: Received RFID Tags and Send RFID Tagê to the Item Card form on the 

Item and Function buttons respectively. 

 

 



 

 

16 

 

MICROSOFT DYNAMICS NAV RFID INTEGRATION SAMPLE 

 Solution Setup 

Setting U p BizTalk RFID 

To set up BizTalk RFID, follow these steps: 

1) Install Required pre-requisites 

a. SQL Server 

b. MSMQ 

c. .NET Framework (2.0, 3.0) & tools (gacutil, regsvcs part of .NET 2.0 SDK) 

d. Web Services Enhancements (WSE) 3.0 runtime 

e. BizTalk Server 

f. BizTalk RFID 

2) Install Microsoft BizTalk RFID solution. 

3) Go to the folder %Program Files%\Microsoft BizTalk RFID\Samples\Device Service 

Provider\Contoso\ContosoEndToEnd. 

4) Run Contososetup.cmd. 

5) Run RFID Manager. 

6) Stop ContosoTestProcess. 

7) Open the folder %Program Files%\Microsoft BizTalk RFID\Samples\Device Service 

Provider\Contoso\ContosoEndToEnd\ContosoDeviceSimulator. 

8) Run runContososimulator.cmd. 

Setting U p Microsoft Dynamics NAV & the RFID Sample 

To set up Microsoft Dynamics NAV with the RFID Sample, follow these steps: 

1. Install Microsoft Dynamics NAV (including NAS for asynchronous event processing sample). 

2. Copy contents of Microsoft Dynamics NAV RFID Sample CD to a folder location. 

3. Import NAV objects from the Code directory to NAV and compile them using the NAV object 

designer. 

4. Run ògacutil.exe /I Microsoft.RfidComWrapper.dll /fó to install COM+ library to GAC. 

5. Run òRegSvcs.exe Microsoft.RfidComWrapper.dlló to create COM+ registration. 

6. Open properties of òMicrosoft.RfidComWrapperó COM+ component from Component 

Services. Make sure that the Enforce access checks for this application checkbox is not selected: 
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7. Restart the Microsoft.RfidComWrapper COM+ process. 

8. Run the RfidComWrapperSetup.cmd file, this will set up the RFID process. 

9. In Microsoft Dynamics NAV, open the Inventory Setup window and select the RFID Dispatcher 

Activated checkbox. 

10. Use òRfidComWrapperSample.cmdó to generate sample RFID events or use the RFID 

management console. 

 

Starting NAS  

You can use the Application Server for Microsoft Dynamics NAV to catch the RFID Tag events. 

The Tools folder contains an example of the startup NASStart.bat file. Please change values of the 

Database, Appservername, Servername and Company fields before starting NAS (do not change the 

value of the Startupparameter field because it has to be RFID). 

 

Cleanup 

Once you have completed running all the scenarios in the sample. You can clean-up the RFID setup by 

running RfidComWrapperClean.cmd and Contosocleanup.cmd batch files in their respective folders. 
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Demo Tool  

The RFID Demonstration Data Tool sets up the No. Series for the tags and sends a specified quantity of 

tags to the ContosoTestDevice. The value of the Quantity of Tags to Send field shows how many tags 

based on the different items will be sent. For the demo database the tags will be sent sequentially for 

the Items 1000, 1001, 1100 etc. 

 

 
 

Customization of RFID Events 

The AddEvent1.xml file is used for sending information to the RfidComWrapper process. The 

information between tags <data>ê</data> is represented in converted format, so that the 

information must be converted before putting it on this tag. To make converting process easier, we 

have developed the Convertor.exe utility. Please use it in the following way: 

 

1. Launch the Convertor.exe program from the Tools folder. 

2. Insert the original text which has to be converted into the original textbox. 

3. Click the Convert button. 

4. Copy information from the converted textbox onto a clipboard. 

5. Paste the copied information between tags <data>ê</data>. 

6. Use the RfidComWrapperSample.cmd file to generate sample RFID events with your 

customized information. 



 

 

19 

 

MICROSOFT DYNAMICS NAV RFID INTEGRATION SAMPLE 

Limitations 

 

This section presents the current issues in this sample. 

 

 As stated earlier in the document, the sample uses COM+ events to process RFID events that 

may be lost in case of a power failure for example. For more reliable and persistent event 

management, Partners and developers should look at BizTalk RFID SQL Server adapter or 

MSMQ as event manager. 

 

 Sample Tags generated remain in the queue and are therefore read over and over again when 

the read tags command is issued. This is the default behavior of the sample Contoso emulator. 

 

 Using this sample, only one client can work with the RFID device at the same time. If two 

different clients start reading from a device or read and write at the same time, an error is 

returned for the second client stating that another client has already connected to the device. 

 

For implementing more elaborate concurrent scenarios, refer to BizTalk RFID documentation. 

 

 This sample is built and tested against the device emulator provided by Microsoft BizTalk RFID 

solution and carries its limitations. We have not tested the sample provided here against 

physical RFID devices and assume that as long as devices work with BizTalk RFID platform, the 

sample should work with minimal rework. 

 

 The white paper and sample was prepared based on the technology preview edition of 

Microsoft BizTalk RFID. Partners and developers should make sure that sample commands and 

source provided here is updated to reflect any changes in the updated or released version of 

Microsoft BizTalk RFID. 
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