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Report Exchange to CRM Server Synchronisation 

1 Introduction 

At the time to decide which project to write for the APM module, I was asked from 

one of my customers, if there exists a synchronisation between Microsoft CRM 

Server and Microsoft Exchange Server. They want to synchronise especially 

contacts, but also in future tasks and appointments between these two server 

applications. 

Both of course work togehter with Microsoft Outlook. Exchange is its backend server, 

so a synchronisation is not needed, but the Microsoft CRM Server plugin for Outlook 

is an own application running inside Outlook and it does not share the same data. It 

is just running as plugin, has its own data storage and just synchronises with the 

CRM Server database. Furthermore a named CRM Server user is needed for each 

instance of the Outlook plugin, which makes it quite expensive for smaller companies 

to share information accross their whole network. 

With the use of a real synchronisation which transfers data between Exchange 

Server and the CRM Server database, additional licenses for CRM Server access 

can be saved for employees who just want to view address information, and the data 

is centralised and accessible from one location in the Outlook Client or Outlook web 

access (the Web frontend of Exchange Server). 

Furthermore items from Exchange can be transferred or synchronised easily (via 

Outlook) with other applications or devices, which do not collaborate with CRM 

Server. So this synchronisation project would enable one to view CRM Server data in 

mobile phones or PDAs. 

So I decided to choose this as APM project. It is a real world project which is useful to 

my customers and furthermore very interesting in regard of the two server 

applications from Microsoft, their architecture and interfaces and the possibilities how 

such a synchronisation can be built using advanced programming methods. 

1.1 Requirements of this project 

For this project the requirements are to write an application which uses advanced 

programming methods like design patterns, Java Enterprise beans, .NET remoting, 

Web services and so on. It should consist of one full client application and a web 
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application. In spite of the chosen language for this module was Java, the 

requirements of this project did not say anything about the platform and language to 

use.  

Because both server applications come from Microsoft and can just be run in a full 

Microsoft Windows and .NET environment, it makes sense to use this as 

development environment for the synchronisation too. 

Due to the requirements of a synchronisation which should run as service in the 

background without needing input from the user, this project consists of 

·  .NET console application 

·  .NET web services 

·  .NET web application 

2 System Requirements 

The synchronisation project needs following components installed on the users 

network: 

·  Microsoft .NET Framework 1.1 

·  Microsoft SQL Server 2000 

·  Microsoft CRM Server 1.2 

·  Microsoft Exchange Server 2003 

·  Microsoft Internet Information Services (IIS) 

Microsoft .NET framework needs to be installed on every machine where parts of the 

applications are running, IIS have to be available on the Exchange as well as the 

CRM Server side (but because both applications use IIS it obvious that it is 

available). And for the administration web interface IIS is needed too. All other 

components can be located anywhere in the network. 

2.1 System Requirements for Development 

Additionally to the requirements of the project for the development itself following 

components are required: 

·  Visual Studio.NET 2003 

·  Microsoft CRM Server SDK 
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·  Microsoft Exchange Server SDK 

·  Microsoft CRM Server Assemblies (CRM Server Setup CD) 

·  Microsoft Internet Information Services 

2.2 Test and development environment 

For the development of this solution and for further testing, a Microsoft Windows 

2003 Small Business Server which includes Microsoft Exchange 2003 was used. It 

runs on a virtual machine in Microsoft Virtual PC 2004. So development was possible 

without use of external machines for the server applications. 

Windows 2003 was configured as Active Directory server, because Exchange and 

CRM Server need Active Directory for user authentication. 

To install CRM Sever on the same machine a Microsoft SQL Server 2000 is required 

(Small Business Server ships with its smaller version MSDE). Furthermode Microsoft 

Indexing Service and Microsoft Message Queuing are required too. 

Windows 2003 Small Business Server comes with Outlook web access (web 

interface for Exchange) and Windows Sharepoint services running on the default web 

server (port 80). This was left untouched, so CRM Server which is also a web 

application was installed on port 8080. 

So both web applications can run parallel on one server. 

3 Microsoft Exchange Server 

3.1 Description 

"Exchange Server, the Microsoft messaging and collaboration server, is software that 

runs on servers that enables you to send and receive electronic mail and other forms 

of interactive communication through computer networks. Designed to interoperate 

with a software client application such as Microsoft Outlook, Exchange Server also 

interoperates with Outlook Express and other e-mail client applications. 

Meet the requirements for small and large organizations and get easy administration, 

support, and reliability with Exchange Server. Readily available deployment and 

support tools also make Exchange Server easy to manage. 

E-mail messages are sent and received through what is commonly referred to as a 

client device such as a personal computer, workstation, or a mobile device including 
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mobile phones or Pocket PCs. The client typically connects to a network of 

centralized computer systems comprised of servers or mainframe computers where 

the e-mail mailboxes are stored. The centralized e-mail servers connect to the 

Internet and private networks where e-mail messages are sent to and received from 

other e-mail users. 

Client access functionality.  Exchange Server offers you integrated collaborative 

messaging features such as scheduling, contact, and task management capabilities. 

Exchange Server 2003 runs on Microsoft Windows Server 2003 and Microsoft 

Windows 2000 Server operating systems. Microsoft Office Outlook 2003 runs on 

Windows-based computers and communicates with the server running Exchange 

Server through the MAPI protocol that includes powerful messaging and rich 

collaboration capabilities. Exchange Server also accommodates other client access 

through its support for Post Office Protocol 3 (POP3) and Internet Message Access 

Protocol 4 (IMAP4) protocols as well as support for Simple Mail Transfer Protocol 

(SMTP). Microsoft Outlook Web Access, a service in Exchange Server, 

accommodates what are known as thin clients (Web browser–based access clients). 

Mobile access functionality.  Exchange Server 2003 supports mobile devices such 

as Pocket PC and Smartphones and enables you to synchronize your Inbox, 

Calendar, and Contacts and Tasks lists so you can remotely check your 

appointments and other important information. Mobile device browsers are also 

supported through Exchange Outlook Mobile Access, which enables HTML, 

compressed HTML (CHTML), and Wireless Application Protocol (WAP) browser–

based devices to access Exchange Server. The following diagram illustrates the 

types of clients that Exchange Server supports: 

Types of clients supported by Exchange Server 2003  
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The Exchange Server collaboration features help you to share information quickly 

and efficiently. Typical collaborative scenarios include maintaining shared address 

lists that everyone can view and edit, scheduling meetings that include people and 

conference rooms by viewing associated free or busy schedules, the ability to grant 

other people, such as administrators, access to your mailbox on your behalf. You can 

also manage "rules" for processing messages on Exchange Server, giving you the 

flexibility to create auto-responses and automatic filing of incoming messages. For 

maximum collaboration productivity, choose the combination of Exchange Server 

2003 and Outlook 2003." 

[http://www.microsoft.com/exchange/evaluation/whatis.mspx, 2005-05-05] 

3.2 Screenshots 

Creating a contact in Outlook web access: 

 

3.3 Programming interface 

Exchange Server 2003 supports a lot of different interfaces for application 

developers: 
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"Applications that use Microsoft® Exchange Server 2003 can access configuration 

settings and data through many different programming technologies. The topics in 

this section describe how to apply each technology in Exchange collaborative 

applications.  

ADO. Applications use Microsoft ActiveX® Data Objects (ADO) to access data stored 

in the Exchange store using familiar database programming techniques.  

ADSI. Applications use Active Directory® Service Interfaces (ADSI) to access 

information stored in Microsoft Active Directory® programmatically.  

CDO. The Collaboration Data Objects (CDO) group of Component Object Model 

(COM) objects is the primary way that applications access and control configuration 

settings, users, messages, and other information in Exchange Server 2003.  

ExOLEDB. Applications use the Exchange Server 2003 OLE DB provider on the local 

server to access the items stored in the Exchange store.  

LDAP. Exchange Server 2003 supports accessing data stored in Active Directory 

programmatically using the Internet standard LDAP.  

MAPI. Exchange Server 2003 supports e-mail and collaboration clients that use 

MAPI. MAPI uses remote procedure call (RPC) networking for client- to-server 

connections.  

Schema. The Exchange store is designed to hold both data items and properties that 

describe the items. Designing and managing the Exchange store schema is a 

significant part of creating an effective Exchange collaborative application.  

Search. The Exchange Server 2003 content indexing and search functions support 

full-text and property search queries over information in the Exchange store.  

Store Events. Collaboration and workflow applications can receive automatic 

notification when events occur in the Exchange store. You can register code that will 

be executed when the triggering event occurs.  

WebDAV. Remote client applications can use the WebDAV protocol to access items 

and property information in the Exchange store.  

Web Forms. Exchange Server 2003 Web forms allow an application to register a 

Web page as the default for rendering an Exchange store data item. The registered 
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Web page determines how to display the data item when it has been requested 

through HTTP.  

WMI Providers. Exchange Server 2003 includes five data providers for the Microsoft 

Windows® Management Instrumentation (WMI) interface. WMI provides a uniform 

way to access system management information with any programming language that 

is compatible with COM. Management applications can use the WMI providers to 

obtain Exchange Server 2003 operational status." 

[Exchange Server 2003 SDK, "Architecture - Programming Technologies"] 

 

Some of the above listed methods require a program that accesses the server to run 

on the Exchange Server machine too. But this can be a critical point for system 

adiministrators. The next point is that for the reason to save coding time with the help 

of XSL transformations, a method that deals with XML documents would be great 

(see Chapter Item transformation). Furthermore the SDK contains a detailed demo 

web application that uses WebDAV with XML documents to access Exchange server 

(Issuetracking). 

So for this project WebDAV would be the best choise. It enables one to access the 

interface from anywhere in the net, deals with XML documents and is well 

documented. 

The WebDAV interface was used as it is shown in the "IssueTracking" demo 

application which is included in the Exchange Server 2003 SDK. 

The Exchange connector service includes two files from the demo application: 

Common.cs 

E2KDAV.cs 

Furthermore following namespaces are used: 

using  ExchangeSDK.DAV; 
using  ExchangeSDK.Application.ITA; 

With the help of these classes from the SDK access to Exchange is reduced to some 

lines of code where an XML file is read or built and passed to the 

HTTPProtocolHandler-Object. 

Common.Username = 
System.Configuration.ConfigurationSettings.AppSetti ngs["UserName"].ToString(); 
Common.Password = 
System.Configuration.ConfigurationSettings.AppSetti ngs["Password"].ToString(); 
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Common.Domain = System.Configuration.ConfigurationS ettings.AppSettings["Domain"].ToString(); 
HTTPProtocolHandler ProHandle = new HTTPProtocolHandler(); 
string  Body; 
Body = "<?xml version=\"1.0\"?>"; 
Body += "<a:searchrequest xmlns:a=\"DAV:\">"; 
Body += "<sql> SELECT  \"DAV:displayname\""; 
Body += " FROM Scope('SHALLOW TRAVERSAL OF \"\"')";  
Body += " Where \"DAV:isfolder\" = false "; 
Body += " ORDER BY \"DAV:displayname\" ASC"; 
Body += "</>"; 
Body += "</>"; 
string  XmlData = ""; 
XmlData = ProHandle.SearchByRow(url + "/Kontakte",B ody,0,9999);  

The values (username, password, domain) from the Common-object are used 

internally for the HTTPProtocolHandler. Then the XML Body for a query is build and 

sent to Exchange via the SearchByRow() method. This method will return an XML 

files containing all the filenames or URLs for all contacts of a certain folder. 

Updating or inserting items works very similar: 

Common.Username = 
System.Configuration.ConfigurationSettings.AppSetti ngs["UserName"].ToString(); 
Common.Password = 
System.Configuration.ConfigurationSettings.AppSetti ngs["Password"].ToString(); 
Common.Domain = System.Configuration.ConfigurationS ettings.AppSettings["Domain"].ToString(); 
string  contactFolder = 
System.Configuration.ConfigurationSettings.AppSetti ngs["ContactFolder"].ToString(); 
HTTPProtocolHandler ProHandle = new HTTPProtocolHandler(); 
XmlDocument myDoc = new XmlDocument(); 
myDoc.LoadXml(contact); 
string  uri = url + "/" + contactFolder + "/" + filename +  ".eml"; 
ProHandle.Overwrite = true ; 
string  XmlData = ProHandle.Proppatch(uri,myDoc.OuterXml);  

First the login information for the Common-object are set and an XmlDocument is 

created from a string containing the Exchange contact information. Then the new 

URL of the item is built. Finally the "Overwrite"-property of the HTTPProtocolHandler-

object is set und the contect is written via the Propatch() method. 

To delete an item the calls to HTTPProtocolHandler would be following: 

HTTPProtocolHandler ProHandle = new HTTPProtocolHandler(); 
Common.Username = 
System.Configuration.ConfigurationSettings.AppSetti ngs["UserName"].ToString(); 
Common.Password = 
System.Configuration.ConfigurationSettings.AppSetti ngs["Password"].ToString(); 
Common.Domain = System.Configuration.ConfigurationS ettings.AppSettings["Domain"].ToString(); 
ProHandle.Delete(uid);  

4 Microsoft CRM Server 

4.1 Description 

Microsoft Business Solutions CRM Sales 

"Accessible from Microsoft® Outlook® and the Web, Microsoft CRM Sales helps 

sales people manage leads and opportunities, measure and forecast sales activity, 

efficiently track customer communications, and automate stages in the sales 
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process—helping ensure a shorter cycle, higher close rates, and improved customer 

retention." 

[http://download.microsoft.com/download/8/c/5/8c573aa0-7c44-4fe3-b896- 

b77d3f424e8c/crm_factsheet_sales.pdf, 2005-05-06] 

“Microsoft CRM is an application that has been developed to provide a strategy for 

helping companies to acquire new customers whilst effectively managing their 

existing client base. The cost of acquiring new customers is four to five times as 

expensive as keeping and selling to existing customers. Microsoft CRM was 

designed to enable companies to build and develop business processes that will help 

keep these customers.” 

[http://consulting.dthomas.co.uk/ooad_articles_resources/Microsoft-CRM-
Architecture.pdf, 2005-05-11] 
 

Microsoft CRM Server from Microsft Business Solutions is a server for customer 

relationship management (CRM) in a Windows environment. It was designed as a 

solution for small to mid range companies (from about 5 to some hundred clients). 

Due to its moderate licence fees (about 800 to 900 € per user) in comparison to other 

CRM solutions like for example Siebel it has been very successful during its short 

time on the market (the first relase was about begining of 2004). 

CRM Server is divided in two main modules, "Sales" and "Customer Service". The 

"Sales" module is used to manage and track sales activities and customer 

information, "Customer Service" supports customer requests and support issues. 

The main features of the "Sales" module are: 

• Microsoft Outlook integration: Work online or offline using Microsoft Outlook, with 

access to accounts, opportunities, products, quotes, orders, sales literature, and 

more. Microsoft CRM contacts, appointments, tasks and e-mail capabilities are 

integrated with Outlook. 

• Complete customer view: View and manage customer account activity and history, 

including: contact information, communications, open quotes, pending orders, 

invoices, credit limits, and payment history. 

• Lead routing and management: Track information on prospective customers, then 

qualify and assign inquiries. Leads can be automatically routed to the correct 

salespeople or teams. 
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• Opportunity management: Convert qualified leads easily to opportunities without 

data re-entry and then track opportunities throughout the sales cycle. 

• Sales process management: Initiate, track, and close sales consistently and 

efficiently with workflow rules that automate stages in the selling process. 

• Product catalog: Work with a full-featured product catalog that includes support for 

complex pricing levels, units of measure, discounts, and pricing options. 

• Order management (quotes, orders, and invoices): Create and convert quotes to 

orders, then modify and save orders until they are ready to be submitted. If a financial 

application is integrated, invoices for orders are published automatically into 

Microsoft CRM from that system. 

• Quotas: Use quotas to measure employee sales performance against goals. As 

opportunities are closed in Microsoft CRM, they are credited against the assigned 

quota. 

• Territory management: Create territories for salespeople, enabling them to manage 

and evaluate territory- based sales processes with workflow rules and reports. 

• Reports: View, sort, and filter a wide range of reports to identify trends, measure 

and forecast sales activity, track sales processes, and evaluate business 

performance. 

• Sales literature: Create, manage, and distribute a searchable library of sales and 

marketing materials, including brochures, white papers, and competitor information. 

• Competitor tracking: Maintain detailed information on competitors in a library and 

associate that information with opportunities and sales literature. Reporting 

functionality tracks competitor activity by product, region, or other criteria. 

• Workflow: Automate leads routing, notifications, and escalations. Workflow rules 

also make it easy to generate and send auto-response e-mail to customer requests. 

• Correspondence and mail merge: Use customizable templates to create and send 

e-mail to targeted prospects and customers. Print communication materials can be 

created and sent using Microsoft Word Mail Merge. 

• Integration with Microsoft Business Solutions: Microsoft CRM integrates easily with 

Microsoft Business Solutions for Financial Management,including key data mapping 

for accounts, contacts, product catalog, orders, and price lists. 
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[http://download.microsoft.com/download/8/c/5/8c573aa0-7c44-4fe3-b896- 

b77d3f424e8c/crm_factsheet_sales.pdf, 2005-05-06] 

The "Customer Service" module supports: 

• Case management: Create, assign, and manage customer service requests from 

initial contact through resolution, as well as manage communications and other 

activities. 

• Service requests: Automatically associate incoming support inquiries with the 

appropriate case. 

• Queuing: Send cases to a waiting area—the queue—where they can be easily 

accessed by individuals and teams. 

• Routing and workflow: Route service requests automatically to the appropriate 

representative for resolution, escalation, or reassignment. 

• Searchable knowledge base: Resolve common support issues quickly by using a 

searchable knowledge base that contains relevant articles. Built-in review processes 

help ensure that published information is complete, correct, and properly tagged for 

search. 

• Contract management: Create and maintain service contracts within Microsoft CRM 

to help ensure accurate billing for support incidents. Each time a support case is 

resolved, relevant contract information is updated automatically. 

• E-mail management (includes auto-response e-mail): Maintain accurate customer-

related communications records with automated tracking of customer e-mail 

messages. Generate and send auto- response e-mail to customer requests. 

• Product catalog: Work with a full-featured product catalog that includes support for 

complex pricing levels, units of measure, discounts, and pricing options. 

• Reports: Use comprehensive reporting tools to help identify common support 

issues, evaluate customer needs, track service processes, and measure service 

performance. 

• Integration with Microsoft Business Solutions: Microsoft CRM integrates easily with 

Microsoft Business Solutions for Financial Management. Key data mapping includes 

accounts, contacts, product catalog, orders, and price lists. 

 



Wilfried Mausz  26.08.2005 14 / 60 

 

For this project just the "Sales" module was used. 

 

4.2 Screenshots 

Creating a new contact item in Microsoft CRM Server: 

 

4.3 Programming interface 

Microsoft CRM Server comes with a lot of web services which are used internally to 

read and write data, but of course these services are available for other application 

developers as well. So the interface to access CRM Server is .a NET web service. 

For the developers convinience Microsoft included some DLL files which encapulate 

the use of the webservices.  

These classes are located in  

·  Microsoft.Crm.Platform.Proxy.dll 

·  Microsoft.Crm.Platform.Types.dll 

which can be found on the installation CD from CRM server in the directory 

\wwwroot\bin\ 
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[Microsft CRM 1.2 SDK, Howto, Overview] 

These files must be copied to the development machine and added as reference for 

the project in Visual Studio. Now the CRM classes are availible and can be used. 

Accounding to the Example in the CRM 1.2 SDK - "Howto, Creating a Query 2" the 

code to read all contacts from CRM Server looks like this: 

Microsoft.Crm.Platform.Proxy.BizUser bizUser = new Microsoft.Crm.Platform.Proxy.BizUser (); 
NetworkCredential myCred = new NetworkCredential(user,password,domain); 
bizUser.Credentials = myCred; 
string  dir = "http://" + serverName + ":" + port + "/" + virtalDirectory + "/"; 
bizUser.Url = String.Concat(dir, "BizUser.srf"); 
Microsoft.Crm.Platform.Proxy.CUserAuth userAuth = b izUser.WhoAmI(); 
Microsoft.Crm.Platform.Proxy.CRMQuery objQuery = new Microsoft.Crm.Platform.Proxy.CRMQuery(); 
objQuery.Credentials = bizUser.Credentials; 
objQuery.Url = dir + "CRMQuery.srf"; 
string  strAllAccountsFetchXML =  
@"<fetch><entity name='Contact'><all-attributes/></ entity></fetch>"; 
XmlDocument xmlDoc = new XmlDocument(); 
try  
{ 
     xmlDoc.LoadXml(objQuery.ExecuteQuery(bizUser.W hoAmI(), strAllAccountsFetchXML));    
} 
catch  (System.Web.Services.Protocols.SoapException err) 
{ 
     xmlDoc.LoadXml("<Error/>"); 
     xmlDoc.DocumentElement.InnerText = err.ToStrin g(); 
}  

The first lines create a CRM Server user object which connects to the server. This 

user object will be used by all other CRM Server methods like "ExecuteQuery()". The 

interesting part starts with the XML string containing the <fetch> - tag. CRM Server 

uses this fetch-XML to retreive its objects. The statement above loads all contacts 

and gets all its attributes. 

A more complex statement used for the synchronisation (in GetModifiedDate()) is  

string  strAllAccountsFetchXML = @"<fetch mapping='logical '><entity name='contact'><all- 
attributes/><filter type='and'><condition attribute  = 'contactid' operator='eq' 
value='"+uid+"'/></filter></entity></fetch>"; 

which gets just one contact element, where the ContactID is a certain identifier. 

The line "xmlDoc.LoadXml(objQuery.ExecuteQuery(bizUser.WhoAmI(), 

strAllAccountsFetchXML)); " executes the query and creates an XML document from 

the result. "Appendix, CRM Server contact XML" shows one of the returned XML 

documents. 

A detailed explaination of "fetch XML" can be found in CRM 1.2 SDK, Reference - 

Schema - Fetch XML Schema". 
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Writing elements to CRM Server works exactly this way too. To update a contact this 

code was used (based on the CRM 1.2 SDK, "Howto - Create an Account and 

Related Contacts") 

 

string  dir = "http://" + serverName + ":" + port + "/" + virtalDirectory + "/"; 
Microsoft.Crm.Platform.Proxy.BizUser bizUser = new Microsoft.Crm.Platform.Proxy.BizUser (); 
NetworkCredential myCred = new NetworkCredential(user,password,domain); 
bizUser.Credentials = myCred; 
bizUser.Url = String.Concat(dir, "BizUser.srf"); 
Microsoft.Crm.Platform.Proxy.CUserAuth userAuth = b izUser.WhoAmI(); 
Microsoft.Crm.Platform.Proxy.CRMContact crmContact = new 
Microsoft.Crm.Platform.Proxy.CRMContact (); 
crmContact.Credentials = myCred; 
crmContact.Url = String.Concat(dir, "CRMContact.srf "); 
XmlDocument myDoc = new XmlDocument(); 
myDoc.LoadXml(contact); 
XmlNode ownerid = myDoc.SelectSingleNode("//ownerid "); 
XmlAttribute type = ownerid.Attributes["type"]; 
type.InnerText = Microsoft.Crm.Platform.Types.Objec tType.otSystemUser.ToString(); 
ownerid.InnerText = userAuth.UserId.ToString(); 
String contactId = ""; 
if  (crmUID == null  || crmUID == "") 
{ 
     contactId = crmContact.Create(userAuth, myDoc. OuterXml); 
} 
else  
{ 
     crmContact.Update(userAuth,crmUID,myDoc.OuterX ml); 
     contactId = crmUID; 
} 

 

The first lines are, like shown before, creating a user object for CRM Server. Then an 

XML document is build from a string containing the CRM Server XML document 

(contact). See Appendix - "CRM Server Contact XML" for an example. The XML 

document does not contain a valid value for "ownerid", because it was transformed 

from Exchange Server using XSLT before. Neither Exchange Server nore the XSL 

transformation can set this property - so it it added manually. Afterwards depending 

on a passed unique identifier an update or insert is done to CRM Server using 

crmContact.Create or crmContactUpdate. 

5 Application 

The solution to synchronise CRM Server with Exchange should periodically 

synchronise items between the two Microsoft Server applications. Both servers deal 

with similar information like contacts, addresses, tasks and calendar information. But 

each one has its own data storage and its own clients or interfaces to other 

application and devices. And not every user in a company network may have access 

to the whole CRM system, but the information like customer addresses and 

telephone numbers should be available for everybody. 
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The ultimate "synchronisation gateway" for PIM (personal information manager) 

items is Outlook, which is when used with Microsoft Exchange the frontend for 

Exchange Server. Nearly every device like PDAs (PocketPC or Palm) or mobile 

phones have a possibility to share information with Outlook.  

CRM Server has an own Outlook plugin, where the CRM Server can be used inside 

Outlook, but it is still an own application. PDA or mobile phone synchronisation will 

not be able to access the CRM data, even when it is running inside the Office 

application. 

So a synchronisation should enable the two server application to share their 

important information with each other. Contact information about leads and new 

customers are stored inside the CRM Server database by the sales or customer care 

division. Other department just use Outlook with Exchange as collaborative software. 

Wouldn't it be useful if everybody could continue using his favorite system but shares 

all the groupware information which is needed across the whole company 

infrastructure? 

The synchronisation between CRM Server and Exchange won't be able to connect all 

possible groupware solutions together to create one big information pool of shared 

data, but it closes a gap of information sharing between two server applications which 

are often used inside the same network (and come from the same software 

company) and it lets different user work on a system which is specialised on a certain 

task like CRM or collaboration but without having to miss information from other 

programs and their users. 

The following figure shows possible client connections and interfaces to such a 

synchronised information pool: 
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The project consists of two major parts: 

5.1 Synchronisation Application 

The main part is the synchronisation application itself which reads and writes data to 

the connected server application and tracks item and time information during the 

synchronisation process. 
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The synchronisation application was built as command line application which runs on 

a server machine. It does not require any user input and can be started as scheduled 

task or run as service in the background (for example with the help of a project like 

RunAsService, http://sourceforge.net/projects/runasservice/). 

5.1.1 Application design 

The following diagram shows the main components of the synchronisation 

application: 

 

The synchronisation application (shown as synchronisation service in the diagram) is 

the main application of this solution. It is realised as Console application which can 

be started manually by a user or run as a service in the background. 

 

This application reads and writes item information from and to its connector services 

which are .NET web services. These services access CRM server via its own web 

service interface and use XML files via WebDAV to communicate with Exchange 

server, which can be seen as a kind of "web service" too. 
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The Administration web interface configures the synchronisation database which 

stores setup information (users, logon information, server URLs etc.) for the 

synchronisation service as well as item and synchronisation information from the 

connected server applications. 

Synchronisation core 

The synchronisation core describes the main idea how the item information is 

transferred between the two server applications and how the detection of which 

element was inserted, modified or deleted can be done. 

The first steps of the snychronisation process is to load all items like contacts or 

tasks and their last modification date from CRM and Exchange Server and store it to 

a database table "ActiveSync". 

All items must have one unique identifier and a modification date. Because both 

server applications are built to synchronise with their frontends, this information is 

available. In CRM server all primary keys are GUIDs (global unique identifiers) and 

every record has a property called "modifiedon" which stores the last modification 

time. Exchange server has a lot of GUID-fields in its items, but none of the fields 
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seemed to fit for the synchronisation process. But it stores and retrieves information 

as files XML files via WebDAV. Exchange by default created filenames based on 

first- and last name of a contact. If two contacts have the same name information it 

appends a random GUID to the name. The file names are unique and can be set by 

a writing application like the ExchangeConnector service. So the synchronisation 

application created a GUID which is used as a unique Exchange item filename - or 

item reference. Of course Exchange has a modified-filed two. 

In a second table "ArchiveSync" there are all formerly synchronised items and old 

modified timestamps stored.  

The third table "ItemMap" builds a map between identifiers from CRM and the ones 

of Exchange. These tables are updated on every writing process to one of the server 

applications. 

So the next step is to determine differences in the item count and modification dates 

from CRM to Exchange and back in the other direction. 

This is done using two views "CrmToExchange" and "ExchangeToCrm", which are 

outer joins between "ActiveSync", "ItemMap" and "ArchiveSync". Database functions 

which compare the date values based on the views get the directions for the 

synchronisation of all elements. 

Now elements can be inserted or updated to the appropriate application. 

Then the archive is compared to the active table , still using outer joins, to get all the 

items that are in the archive but do not exist in the current item set. So the item must 

have been deleted in the server application. 

The first approach to deal with modified time information on both systems was to 

update the values in the data storage of Exchange and CRM Server to the current 

synchronisation time - to get synchronised and same time information on both 

systems. But unfortunately both servers have only read only modification timestamps. 

The way around this problem was to get the new modification times after each 

update. And during the determination of the synchronisation directions there will only 

be looked at the modification time differences from one application to itself. If the time 

difference on both sides equals 0 no modification was done since the last 

synchronisation, if one difference is greater than 0 the item was updated and needs 

to be transferred to the other application. If both differences are greater than 0 there 
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is a synchronisation conflict and the user should be asked which item should be 

transferred. But in this version conflict detection is not provided and the bigger time 

difference simply wins. 

Following operations are implemented at the moment: 

·  Inserts in both applications are detected, but the synchronisation will not look 

at information inside an item. If two contacts are created in both application 

sharing the same name, both will be inserted to the other system. 

·  Updates are detected comparing the modification timestamps to the ones in 

the archive of the same server application. If an item was modified in both 

systems the item with the bigger time difference gets synchronised. 

·  Deletes in both systems are detected. Delete operation overrule all other 

operations. If one item was modified in CRM Server and deleted in Exchange, 

it will be deleted in CRM Server too. 

Limitations 

At the moment the synchronisation of contacts, leads and accounts between CRM 

Server and Exchange works well. Other items like calendar items and todos are not 

yet implemented, but should be possible very easily. The existing items which are 

synchronised at the moment work according to the synchronisation algorithm, but 

before giving the program to a customer a detailed field mapping between the XML 

documents should be done. At the moment just some important fields are mapped 

(like name, streed, zip code, city).  

The synchronisation algorithm implements following operations at the moment: 

·  Inserts in both applications are detected, but the synchronisation will not look at 

information inside an item. If two contacts are created in both application sharing 

the same name, both will be inserted to the other system. 

·  Updates are detected comparing the modification timestamps to the ones in the 

archive of the same server application. If an item was modified in both systems 

the item with the bigger time difference gets synchronised. 

·  Deletes in both systems are detected. Delete operation overrule all other 

operations. If one item was modified in CRM Server and deleted in Exchange, it 

will be deleted in CRM Server too. 
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Database 

The database server for the synchronisation is Microsoft SQL Server 2000. The 

decision to choose this database was based on the fact that CRM Server uses SQL 

Server as well, so it is obvious that there is an existing and running version of SQL 

Server available at a customer, which wants to use the synchronisation. Furthermore 

the synchronisation application can also be run against Microsoft Database Engine 

(MSDE) which is a smaller version of SQL Server and freely available for download. 

So no new database installation or licenses will be needed. 

Database Diagram 

The following figure shows the database diagram generated by Microsft Visio from 

the synchronisation databse. (The grayed elements are the views based on the other 

tables.) 
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A detailed explaination of all these elements follows in the next chapters. 

Database Access 

The access to the database in the synchronisation application is only done via stored 

procedures. There are stored procedures to load data from tables (or views) and 

ones to update information. Update procedures check if it will be an update or insert 

and carry out the appropriate SQL statement. 
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Methods to access the data tables are excluded from the .NET program and fully 

integrated into the database - which makes the C# code much simpler. 

All access to database in the program code is encapsulated in a class called 

DBAccess, which consists of several static methods to call a stored procedure using 

correct SQL types for the procedures parameter. 

The creation and handling of a database connection is also done by this class. 

So in the program code itself using database operations are reduces to just one line 

of code.  

The DBAccess-Class has a static database connection which is configured by the 

application.config file. The rest of the class are static methods which call the stores 

procedures in the database. 

The following example demonstrated how the GetUser procedure is accessed. All 

methods are overloaded so that from outside no one has to care about the database 

connection and as shown in this example one does not have to deal with the out-

parameter of the procedure. 

public  static  DataTable GetUserDataTable(SqlInt32 UserID) 
{ 
     SqlInt32 returnValue; 
     SqlConnection connection = DBAccess.GetSqlConn ection(); 
     connection.Open(); 
     DataTable dt = GetUserDataTable(connection, out  returnValue, UserID); 
     connection.Close(); 
     return  dt; 
} 
public  static  DataTable GetUserDataTable( out  SqlInt32 returnValue, SqlInt32 UserID) 
{ 
     SqlConnection connection = DBAccess.GetSqlConn ection(); 
     connection.Open(); 
     DataTable dt = GetUserDataTable(connection, out  returnValue, UserID); 
     connection.Close(); 
     return  dt; 
} 
public  static  DataTable GetUserDataTable(SqlConnection connectio n, SqlInt32 UserID) 
{ 
     SqlInt32 returnValue; 
     DataTable dt = GetUserDataTable(connection, out  returnValue, UserID); 
     return  dt; 
} 
public  static  DataTable GetUserDataTable(SqlConnection connectio n, out  SqlInt32 returnValue, 
SqlInt32 UserID) 
{ 
     SqlCommand command = new SqlCommand("[dbo].[GetUser]", connection); 
     command.CommandTimeout = CommandTimeout(); 
     command.CommandType = CommandType.StoredProced ure; 
     command.Parameters.Add("@RETURN_VALUE", SqlDbT ype.Int); 
     command.Parameters[0].Direction = ParameterDir ection.ReturnValue; 
     command.Parameters.Add("@UserID", SqlDbType.In t).Value = UserID; 
     command.Parameters[1].Direction = ParameterDir ection.Input; 
     DataTable dt = new DataTable(); 
     SqlDataAdapter da = new SqlDataAdapter(command); 
     da.Fill(dt); 
     if  (command.Parameters["@RETURN_VALUE"].Value == Syst em.DBNull.Value) 
     { 
          returnValue = SqlInt32.Null; 
     } 
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     else  
     { 
          returnValue = new 
SqlString(command.Parameters["@RETURN_VALUE"].Value .ToString()).ToSqlInt32(); 
     } 
     return  dt; 
}  

 

The following example shows how the SetActiveSync procedure is called. There too 

some overloaded methods were created to have different possibilities to access the 

procedure from the rest of the program code. 

public  static  int  SetActiveSyncNonQuery(SqlInt32 SynchronisationID, SqlString ItemID, 
SqlString UID, SqlString ApplicationID, SqlDateTime  Modified) 
{ 
     SqlInt32 returnValue; 
     SqlConnection connection = DBAccess.GetSqlConn ection(); 
     connection.Open(); 
     int  r = SetActiveSyncNonQuery(connection, out  returnValue, SynchronisationID, ItemID, 
UID, ApplicationID, Modified); 
     connection.Close(); 
return  r; 
} 
public  static  int  SetActiveSyncNonQuery( out  SqlInt32 returnValue, SqlInt32 SynchronisationID, 
SqlString ItemID, SqlString UID, SqlString Applicat ionID, SqlDateTime Modified) 
{ 
     SqlConnection connection = DBAccess.GetSqlConn ection(); 
     connection.Open(); 
     int  r = SetActiveSyncNonQuery(connection, out  returnValue, SynchronisationID, ItemID, 
UID, ApplicationID, Modified); 
     connection.Close(); 
     return  r; 
} 
public  static  int  SetActiveSyncNonQuery(SqlConnection connection, Sq lInt32 SynchronisationID, 
SqlString ItemID, SqlString UID, SqlString Applicat ionID, SqlDateTime Modified) 
{ 
     SqlInt32 returnValue; 
     int  r = SetActiveSyncNonQuery(connection, out  returnValue, SynchronisationID, ItemID, 
UID, ApplicationID, Modified); 
     return  r; 
} 
public  static  int  SetActiveSyncNonQuery(SqlConnection connection, out  SqlInt32 returnValue, 
SqlInt32 SynchronisationID, SqlString ItemID, SqlSt ring UID, SqlString ApplicationID, 
SqlDateTime Modified) 
{ 
     SqlCommand command = new SqlCommand("[dbo].[SetActiveSync]", connection); 
     command.CommandTimeout = CommandTimeout(); 
     command.CommandType = CommandType.StoredProced ure; 
     command.Parameters.Add("@RETURN_VALUE", SqlDbT ype.Int); 
     command.Parameters[0].Direction = ParameterDir ection.ReturnValue; 
     command.Parameters.Add("@SynchronisationID", S qlDbType.Int).Value = SynchronisationID; 
     command.Parameters[1].Direction = ParameterDir ection.Input; 
     command.Parameters.Add("@ItemID", SqlDbType.Ch ar, 1).Value = ItemID; 
     command.Parameters[2].Direction = ParameterDir ection.Input; 
     command.Parameters.Add("@UID", SqlDbType.VarCh ar, 255).Value = UID; 
     command.Parameters[3].Direction = ParameterDir ection.Input; 
     command.Parameters.Add("@ApplicationID", SqlDb Type.Char, 1).Value = ApplicationID; 
     command.Parameters[4].Direction = ParameterDir ection.Input; 
     command.Parameters.Add("@Modified", SqlDbType. DateTime).Value = Modified; 
     command.Parameters[5].Direction = ParameterDir ection.Input; 
     int  r = command.ExecuteNonQuery(); 
     if  (command.Parameters["@RETURN_VALUE"].Value == Syst em.DBNull.Value) 
     { 
          returnValue = SqlInt32.Null; 
     } 
     else  
     { 
          returnValue = new 
SqlString(command.Parameters["@RETURN_VALUE"].Value .ToString()).ToSqlInt32(); 
     } 
     return  r; 
}  
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Due to the fact that writing these access methods in C# with different overloadings is 

a lot of coding work, the DBAccess-class was generated automatically from the 

stored procedudures in the database using a tool that collects information about the 

stored procedures and creates C# classes. 

Tables 

ActiveSync  

 

ActiveSync stores the item information from both server applications retrieved during 

the synchronisation process. 

ArchiveSync  

 

ArchiveSync stores all elements that have been synchronised to be able to compare 

the new modification date to the old one and to be able to detect items that have 

been deleted in CRM Server or Exchange. 

ItemMap  

 

The ItemMap table is used to link unique identifiers from both server applications 

together. The first time an object is synchronised the information about its name in 

CRM server as well as in Exchange server is stored in this table. Afterwards one is 

able to join between CRM and Exchange elements in ActiveSync or ArchiveSync. 

Item 
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The Item table stores basis data about different items supported by the 

syncronisation. It is just a lookup table for items and other tables have foreighn key 

constriants to it, but it is not futher used throughout the rest of the application. 

Synchronisation  

 

A user can have one or more synchronisations. This table stores the sychronisations 

belonging to a user. It is also a basis data table which is modified by the 

administration web interface. The SynchronisationID is a part of the primary key of all 

working data tables like ActiveSync, AcriveSync or ItemMap.  

SynchronisationToItems  

 

SynchronisationToItems maps item types to a certain synchronisation. It is modified 

by the web administration. 

User  

 

The user table stores basis data about users. This user information consists of  

·  UrlExchange: The WebDAV interface accesses items via a certain URL which 

depends on the user who created the element. Therefore it is neseccary to store 

the part of the Exchange-URL which depends on the user. 

·  UrlCrm: The URL of CRM Server 

·  UsernameCrm: Username to log on to CRM Server 

·  PasswordCrm: Password to log on to CRM Server 

Views 
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ActiveCRM  

Lists all currently loaded CRM elements: 

 

This view shows all CRM entries of the ActiveSync table (filter ApplicationID='C') 

ActiveExchange  

Lists all currently loaded Exchange elements: 

 

This view shows all CRM entries of the ActiveSync table (filter ApplicationID='E') 

AchiveCRM  

Lists all CRM items from archive: 

 

This view shows all CRM entries of the ArchiveSync table (filter ApplicationID='C') 

AchiveExchange  

Lists all Exchange items from archive: 

 

This view shows all Exchange entries of the ArchiveSync table (filter 

ApplicationID='E') 



Wilfried Mausz  26.08.2005 30 / 60 

 

CrmToExchange  

This view gets insert or update directions from CRM server to Exchange 

 

The active CRM elements have to be (outer) joined against the archive to compare 

its modified timestamps. Furthermore a connection to each Exchange element is 

needed, which is done via (outer) joins to the item map and then to the Exchange 

elements. 

This view is the basis for the getdirection-Prodecures. 

SQL statement see Appendix, Views 

ExchangeToCrm  

This view gets insert or update directions from Exchange to CRM server  

 

The active Exchange elements have to be (outer) joined against the archive to 

compare its modified timestamps. Furthermore a connection to each Crm element is 

needed, which is done via (outer) joins to the item map and then to the Crm 

elements. 

This view is the basis for the getdirection-Prodecures 

SQL statement see Appendix, Views 



Wilfried Mausz  26.08.2005 31 / 60 

 

DeleteExchange  

This view gets all the items that where deleted in Exchange Server. 

 

Deleted items are still in the archive and the item map, but they are missing in the 

active elements. The item map is used in this join to get the item ID in the other 

server application. 

SQL statement see Appendix, Views 

DeleteCrm  

This view gets all the items that where deleted in CRM Server. 

 

Deleted items are still in the archive and the item map, but they are missing in the 

active elements. The item map is used in this join to get the item ID in the other 

server application. 

SQL statement see Appendix, Views 

Stored Procedures 

Following stored procedures are used for database access. The detailed SQL 

statements are in Appendix, "Stored Procedures" 

ResetSynchronisation  

Clears all synchronisation tables, needed for development only 
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GetUser  

Reads from the user table. If NULL is passed as UserID everything is returned, 

otherwise just the user with the given ID is selected 

GetUserFromSynchronisation  

Returns the user to a given SynchronisationID 

DeleteActiveSync  

Deletes items from the ActiveSync table. It expects a SynchronisationID and the 

ItemID as paramenters. 

GetSynchronisationItems  

Returns all items belonging to a synchronisation. Its parameter is a 

SynchronisationID. 

SetActiveSync  

Writes items to the ActiveSync table. It expects all values of ActiveSync as 

parameters (UID, modified timestamp, ApplicationID, SynchronisationID, ItemID). 

Because ActiveSync is reset after each synchronisation it does only insert items. 

SetArchiveSync  

Writes items to the ArchiveSync table. It expects all values of ArchiveSync as 

parameters (UID, modified timestamp, ApplicationID, SynchronisationID, ItemID). 

If an item exists in the table it updates this record, otherwise it inserts a new one. 

SetItemMap  

Writes items to the ItemMap table. It expects all values of ItemMap as parameters 

except the UID column which is the primary key of this table and set automatically 

(CrmUID, ExchangeUID, SynchronisationID, ItemID). 

If an item exists in the table it updates this record, otherwise it inserts a new one. 

GetCrmToExchangeDirection  

Return for each CRM item if it needs to be inserted or updated in Exchange. 

It uses the GetDirection function on the view CrmToExchange to determine direction 

information based on the modified dates. 

GetExchangeToCrmDirection  
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Return for each Exchange item if it needs to be inserted or updated in CRM server. 

It uses the GetDirection function on the view ExchangeToCrm to determine direction 

information based on the modified dates. 

DeleteArchiveSync  

Deletes items from the ArchiveSync table. It expects a SynchronisationID and the 

ItemID as paramenters. 

DeleteItemMap  

Deletes items from the ItemMap table. It expects at least a SynchronisationID and the 

ItemID as paramenters (3,4). The first two parameters are are the UID from 

Exchange and CRM. 

GetDeleteCrm  

Returns all items that were deleted in CRM Server. It expects a SynchronisationID 

and the ItemID as paramenters. 

GetDeleteExchange  

Returns all items that were deleted in Exchange Server. It expects a 

SynchronisationID and the ItemID as paramenters. 

Stored Functions 

GetDirection  

As parameters it gets the current modification dates from an item as well as the times 

from the archive. 

If the destination application timestamp is NULL the resulting direction will be "insert", 

otherwiese it will check the time differences between the current and old modification 

times. 

If the difference between the source application timestamps is greater than the one of 

the target application and update needs to be performed. 

Otherwise if both differences are 0 nothing was modified and no operation is 

returned. 

The detailed SQL statements are in Appendix, "Stored Functions" 
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Class diagram 

The following UML class diagram illustrates the main objects and its relationship in 

the synchronisation application (generated by Visio). 

 

Sequence diagram 

This UML sequence diagram shows the behaviour of the synchronisation objects and 

the actions that are performed during one synchronisation process: 
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Factory Method Pattern 

For each item like contacts or tasks an own synchronisation has to be written. The 

major part of the synchronisation is the same for each item, but it differs in some 

details like usage of XML files and transformations, Exchange URL and used web 

service objects and methods. 
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All synchronisation objects should be used exactly the same way from the main 

application and the main program should not care about which kind of 

synchronisation object has to be created and executed. 

For this purpose the creational "Factory Method" pattern was used. 

"Define an interface for creating an object, but lets subclasses decide which class to 

instantiate. Factory Method lets a class defer instantiation to subclasses." 

[Gamma et al., 1995] 

Structure  

 

 

Class description  

Product: defines an interface ob objects created by the factory method 

ConcreteProduct: implements the Product interface 

Creator: declares the factory method, may contain a default implementation of the 

factory method 

ConcreteCreator: overrides the factory method to return an instance of a 

ConcreteProduct. 

[Gamma et al., 1995] 

 

Implementation of the pattern:  

The main class in the synchronisation application has just one method "startSync()", 

which reads some settings from the configuration file, then it loops through every 

user registered in the system and creates a new synchronisation for each item type 

belonging to that user. In the loop going through all item types the factory method of 
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SynchronisationCreator is called to create a new synchronisation object based on the 

item type. 

foreach  (DataRow user in  users.Rows) 
{ 
     ... 
     int  userid = Convert.ToInt32(user["UserID"]); 
     DataTable syncronisations = DBAccess.GetSynchr onisationItemsDataTable(userid); 
     foreach  (DataRow r in  syncronisations.Rows) 
     { 
          Synchronisation s = 
SynchronisationCreator.Create(Convert.ToInt32(r["Sy nchronisationID"].ToString()),r["ItemID"].T
oString()); 
          ... 
          s.Connect(); 
          s.Start(); 
     } 
} 

The factory method looks like this: 

public  static  Synchronisation Create( int  syncID, string  itemID) 
{ 
     ... 
     if  (itemID=="A") 
     { 
          return  new AddressSynchronisation(syncID); 
     } 
     else  
     { 
          return  null ; 
     } 
} 

Web services 

The synchronisation application does not need direct access to Exchange or CRM 

Server - it only communicates with the connector services. 

In the project proposal .NET remoting or web services were planned to realize the 

communication between the main application and the connectors. Because a web 

server is available for Exchange and CRM Server the connector service was realized 

as .NET web service. It can be located anywhere in the network, but needs access to 

the server application via HTTP. Because of the better integration in Visual Studio 

and convenience for the developer web services are used - using .NET remoting 

would require a lot of more coding to achieve the same goal. 

To create the web services a standard web service project in Visual Studio was 

created and added to the synchronisation project. 

The first thing was setting an own namespace to the service, otherwise it will return a 

warning every time it is opened in Internet Explorer: 

namespace  CrmConnectorService 
{ 
     [WebService(Namespace="http://mausz.net/servic es")] 
     public  class  CrmConnector : System.Web.Services.WebService 
     { ...  
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Webmethods used for the connectors do just the communication with the server 

applications. This web method deletes a CRM Server contact. As parameter it gets 

the identifier of the contact, the username and password from the main application. 

[WebMethod] 
public  void  DeleteContact( string  uid, string  user, string  password) 
{ 
     string  serverName = 
System.Configuration.ConfigurationSettings.AppSetti ngs["Server"].ToString(); 
     string  virtalDirectory = 
System.Configuration.ConfigurationSettings.AppSetti ngs["VirtualDirectory"].ToString(); 
     string  port = System.Configuration.ConfigurationSettings. AppSettings["Port"].ToString(); 
     string  dir = "http://" + serverName + ":" + port + "/" + virtalDirectory + "/"; 
     Microsoft.Crm.Platform.Proxy.BizUser bizUser =  new Microsoft.Crm.Platform.Proxy.BizUser 
(); 
     string  domain = 
System.Configuration.ConfigurationSettings.AppSetti ngs["Domain"].ToString(); 
     NetworkCredential myCred = new NetworkCredential(user,password,domain); 
     bizUser.Credentials = myCred; 
     bizUser.Url = String.Concat(dir, "BizUser.srf" ); 
     Microsoft.Crm.Platform.Proxy.CUserAuth userAut h = bizUser.WhoAmI(); 
     Microsoft.Crm.Platform.Proxy.CRMContact crmCon tact = new 
Microsoft.Crm.Platform.Proxy.CRMContact (); 
     crmContact.Credentials = myCred; 
     crmContact.Url = String.Concat(dir, "CRMContac t.srf"); 
     crmContact.Delete(userAuth,uid); 
} 

To use the service in a .NET application, a web reference must be set to the project 

which will consume the service. This is done in the project explorer with "add new 

webreference". In the following dialog it is possible to search for webservices. After 

clicking OK the web reference is added, the stub-classes for consuming the service 

are created in the chosen project. 
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Now it is possible to create objects from the web service classses and use them like 

any other "normal" objects. 

An example would be creating a new web service object from CrmConnector, setting 

the URL of the service and afterwards updating a contact item. 

CrmConnector.CrmConnector crmConnector = new CrmConnector.CrmConnector(); 
crmConnector.Url = this .crmConnectorUrl; 
CrmConnector.SynchronisationItem syncItem = crmConn ector.UpdateContact(result, 
crmUID, this .usernameCrm,passwordCrm);  

 

CRM Connector 

The CRM connector service is used to access the CRM Server. 

At the moment it offers following methods: 

·  public string GetContacts(string url,string user,string password) 

Returns all contacts, including their fields from the given user. 

·  public SynchronisationItem UpdateContact(string contact, string crmUID,string 

user,string password) 

Updates or inserts contacts to CRM Server. The first parameter is the contact 

XML document, the second is the unique identifier of the CRM Server object. The 

last two parameters are the username and password for CRM Server. If a contact 

identifier is set an update is performed, otherwise it will be inserted. 

·  public void DeleteContact(string uid, string user, string password) 

Deletes the contact specified by the given parameter. 

The same functions are defined for lead and account objects. 

Exchange Connector 

The Exchange connector service is used to access the Exchange server.  

At the moment offers following methods: 

·  public string GetContacts(string url) 

returns a list of all contact URLs to a given Exchange URL   

·  public string GetAppointments(string url) 

returns a list of all appointment URLs to a given Exchange URL   
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·  public string GetContact(string url) 

retreives a single contact including all fields defined in the contact- request 

configuration file of the webservice. 

·  public SynchronisationItem UpdateContact(string contact, string url, string 

exchangeUID) 

Updates or inserts contacts to Exchange Server. The first parameter is the 

contact XML document, the second is the common Exchange URL belonging to 

the synchronisation user, the third one is the Exchange Server item identifier 

(filename). If it is set an update is performed, otherwise it will be inserted. 

·  public void DeleteContact(string uid) 

Deletes the contact specified by the given parameter. 

The same functions are defined for lead and account objects. 

Item transformation 

Both server applications have XML interfaces to read and write information (see 

chapter Interfaces). The connector services just use the XML interfaces via HTTP. 

Nevertheless the items need to be transformed from the Exchange Server format to 

CRM Server and back in the other direction. 

Because the information is availible in XML and there is no need to store the 

information in other structures like classes or records inside the synchronisation 

application, the transformation is done using XSLT. 

The synchronisation application gets one XML from the first connector, reads the 

unique item reference and the modification time and then passes the XML to a 

transformation that returns the input for the second connector. 

A transformation needs to be written for every item type in both directions (contacts 

from Exchange to CRM Server, contacts from CRM Server to Exchange etc.) 

Due to this it is not needed to change the program code to add or remove item fields 

from the synchronisation. You simply have to add them in the XSL transformation. 

This is one reason why this document does not say anything about the field mapping 

between the two server applications - it just depends on the transformation and can 

be changed easily any time. 

The C# program code to call the transformation consists of these lines: 
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(using System.XML;) 
(using System.XML.XSL;) 
XmlDocument myDoc = new XmlDocument(); 
myDoc.LoadXml(exchangeContact); 
XslTransform myXslTransform = new XslTransform(); 
myXslTransform.Load( this .xslPath+"ExchangeToCrm.xsl"); 
StringWriter writer = new StringWriter(); 
myXslTransform.Transform(myDoc, null ,writer, null ); 
string  result = writer.ToString().Replace("encoding=\"utf - 16\"",""); 

The XML files that are used always consist of one item, so reading information like 

the identifier or time information and the transformations are quite simple and straight 

forward. Example XSL files can be found in the Appendix. 

Logging 

Logging program information and handling the output of a program is an important 

task of software development and very often dramatically underestimated. Normally 

simple "print" or "writeline" - statements are used to output information during 

development of the application. Lateron these statements have to be removed before 

the application is shipped to the customer. 

When problems occure during the use of the program, there is seldom information 

about the error or current status of the application available. But this information can 

speed up the search for program faults dramatically. 

So this project was started from the very beginning to use a logging framework to 

handle all output. The framework is used in the main synchronisation application to 

write statements to the console as well to a logfile. But it is also used to create 

detailed logfiles in the web applications (connector services and administration). 

During runtime logging can be configured without modification of the program itself. 

Different logging levels can be set to output debug or information messeges, 

warnings or critical errors. 

The application can be shipped with all logging statements from development, but at 

the customers site logging level is turned off to just log errors. If a problem is found 

logging can be turned on to get all debug messages to find faults quickly. 

Furthermore the developer does not need to care about how to write a logfile or 

storing logging information to a database. There are different modules in the 

framework that can be used to store information to different targets. This also can be 

changed at runtime without any modification to the program code. 

So there is a clear advantage of using a logging framework instead of print-

statements on the console. 
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From Java log4j is a very well known logging framework, which is also available for 

.NET as log4net. So it was chosen for this project. 

Log4net 

log4net is a tool to help the programmer output log statements to a variety of output 

targets. log4net is a port of the log4j framework to the .NET runtime environment. 

The framework is similar in spirit to the original log4j while taking advantage of new 

features in the .NET runtime.   

log4net is part of the Apache Logging Services project. The Logging Services project 

is intended to provide cross-language logging services for purposes of application 

debugging and auditing.  

[http://logging.apache.org/log4net/, 2005-05-05] 

In case of problems with an application, it is helpful to enable logging so that the 

problem can be located. With log4net it is possible to enable or disable logging at 

runtime without modifying the application itself. The log4net package is designed so 

that log statements can remain in shipped code without incurring a high performance 

cost. 

At the same time, log output can be so voluminous that it quickly becomes 

overwhelming. So one feature of log4net is the use of hierarchical loggers. Using 

these loggers it is possible to selectively control which log statements need to be 

traced. 

[http://logging.apache.org/log4net/release/features.html, 2005-05-05]  

The main features of log4net are: 

·  Support for multiple frameworks 

·  Output to multiple logging targets 

·  Hierarchical logging architecture 

·  XML Configuration 

·  Dynamic Configuration 

·  Logging Context 

·  Proven architecture 
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·  Modular and extensible design 

·  High performance with flexibility 

Furhter explaination follows. 

Supported frameworks:  

·  Microsoft .NET Framework 1.0 (1.0.3705)  

·  Microsoft .NET Framework 1.1 (1.1.4322)  

·  Microsoft .NET Compact Framework 1.0 (1.0.5000)  

·  Mono 1.0  

·  Microsoft Shared Source CLI 1.0  

·  CLI 1.0 Compatible  

[http://logging.apache.org/log4net/release/features.html, 2005-05-05]  

Output targets  

log4net ships with the following appenders (but depending on the used framework):  

Type Description  

log4net.Appender.AdoNetAppender 
Writes logging events to a database using either 

prepared statements or stored procedures.  

log4net.Appender.AnsiColorTermin

alAppender 

Writes color highlighted logging events to a an 

ANSI terminal window.  

log4net.Appender.AspNetTraceApp

ender 

Writes logging events to the ASP trace context. 

These can then be rendered at the end of the ASP 

page or on the ASP trace page.  

log4net.Appender.ColoredConsole

Appender 

Writes color highlighted logging events to the 

application's Windows Console.  

log4net.Appender.ConsoleAppende

r 

Writes logging events to the application's Console. 

The events may go to either the standard our 

stream or the standard error stream.  

log4net.Appender.EventLogAppendWrites logging events to the Windows Event Log.  
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er 

log4net.Appender.FileAppender Writes logging events to a file in the file system.  

log4net.LocalSyslogAppender 
Writes logging events to the local syslog service 

(UNIX only).  

log4net.Appender.MemoryAppende

r 
Stores logging events in an in memory buffer.  

log4net.Appender.NetSendAppend

er 

Writes logging events to the Windows Messenger 

service. These messages are displayed in a dialog 

on a users terminal.  

log4net.Appender.OutputDebugStri

ngAppender 

Writes logging events to the debugger. If the 

application has no debugger, the system debugger 

displays the string. If the application has no 

debugger and the system debugger is not active, 

the message is ignored.  

log4net.Appender.RemoteSyslogAp

pender 

Writes logging events to a remote syslog service 

using UDP networking.  

log4net.Appender.RemotingAppend

er 

Writes logging events to a remoting sink using .NET 

remoting.  

log4net.Appender.RollingFileAppen

der 

Writes logging events to a file in the file system. 

The RollingFileAppender can be configured to log 

to multiple files based upon date or file size 

constraints.  

log4net.Appender.SmtpAppender Sends logging events to an email address.  

log4net.Appender.TelnetAppender 
Clients connect via Telnet to receive logging 

events.  

log4net.Appender.TraceAppender Writes logging events to the .NET trace system.  

log4net.Appender.UdpAppender 

Sends logging events as connectionless UDP 

datagrams to a remote host or a multicast group 

using a UdpClient.  
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[http://logging.apache.org/log4net/release/features.html, 2005-05-05]  

Hierarchical logging architecture  

Hierarchical logging is an ideal fit with component based development. Each 

component has its own of logger. When individually tested, the properties of these 

loggers may be set as the developer requires. When combined with other 

components, the loggers inherit the properties determined by the integrator of the 

components. One can selectively elevate logging priorities on one component without 

affecting the other components. This is useful when you need a detailed trace from 

just a single component without crowding the trace file with messages from other 

components. All this can be done through configuration files; no code changes are 

required.  

XML Configuration  

log4net is configured using an XML configuration file. The configuration information 

can be embedded within other XML configuration files (such as the application's 

.config file) or in a separate file. The configuration is easily readable and updateable 

while retaining the flexibility to express all configurations.  

Alternatively log4net can be configured programmatically.  

Dynamic Configuration  

log4net can monitor its configuration file for changes and dynamically apply changes 

made by the configurator. The logging levels, appenders, layouts, and just about 

everything else can be adjusted at runtime. In many cases it is possible to diagnose 

application issues without terminating the process in question. This can a very 

valuable tool in investigating issues with deployed applications.  

Logging Context  

log4net can collect logging context data in a way that is transparent to the developer 

at the point of logging. The GlobalContext and the ThreadContext allow the 

application to capture contextual data and for it to be attached to logging messages. 

For instance, in a web service, once the caller is authenticated the username of the 

caller is can be stored in a ThreadContext property. This property is then 

automatically logged as part of each logging message.  
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Proven architecture  

log4net is based on the highly successful log4j logging library, in development since 

1996. This popular and proven architecture has so far been ported to 12 languages.  

[http://logging.apache.org/log4net/release/features.html, 2005-05-05]  

 

5.2 Admistration Application 

The second part is a web interface to configure the setup information data tables in 

the synchronisation database. 

The first page is the user administration where all synchronisation users including 

Exchange and CRM URL and their usernames and passwords are set. 

 

In the second page the synchronisations are set up. 
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The third page are the items to each synchronisation. 

 

5.2.1 Web Application 

The web application is built as simple .NET web application. It uses a 

OleDbConnection to the SQL Server, reads and writes data via a OleDbDataAdapter. 

Internally the information is stored in a DataSet which is put in the session of the 

application to reduce database access when a page is reloaded. 

The presentation is done with databound datagrids. 
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A detailed explaination how to create such kind of ASP.NET webforms can be found 

in the report of the APM module in the last semester. 

[Mausz, Project Report ADT , 2004] 

6 Conclusion 

This project shows that a synchronisation between Microsoft Exchange Server and 

Microsoft CRM Server is possible. In the next weeks there will be some presentations 

of this project to my customers which are looking forward to use this solution (or 

something based on that work) soon. So I expect that the outcome of this project will 

be really useful to others. 

The prototype for the synchronisation was implemented in short time, and even if it 

works well inside the limits of the current version, building a product which can be 

shipped to the customer requires a much more effort. New features like conflict 

detection and new synchronisations for tasks or other CRM elements like 

opportunities and calendar items should be available before shipping the product. 

The main part of this project so far was getting information and writing prototypes for 

the interfaces to the server application. In spite of there are the SDKs from Microsoft, 

which demonstrates some key concepts, it is hard to find examples for that in the 

web. But I suppose that this knowledge will be very useful for other projects as well. 

Especially when components of the shelf are used to build new software solutions, it 

is important to know about interfaces to different server applications. So this know 

how is quite important – independent from the use of a synchronisation application 

itself. 

Furthermore the synchronisation offers some other topics which are quite interesting 

to work on like XML and XSL, which is the core for item transformation inside the 

application. 
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8 Appendix 

8.1 Views 

ActiveCRM  

SELECT UID, SynchronisationID, ItemID, ApplicationID, Modified 
FROM  dbo.ActiveSync 
WHERE (ApplicationID = 'C') 
 

ActiveExchange  

SELECT UID, SynchronisationID, ItemID, ApplicationID, Modified 
FROM  dbo.ActiveSync 
WHERE (ApplicationID = 'C') 
 

CrmToExchange  

SELECT dbo.ActiveCrm.UID AS CrmUID, dbo.ActiveCrm.SynchronisationID, 
dbo.ActiveCrm.ItemID, dbo.ActiveCrm.ApplicationID,  
               dbo.ActiveCrm.Modified AS CrmModified, dbo.ActiveExchange.UID AS 
ExchangeUID, dbo.ActiveExchange.Modified AS ExchangeModified,  
               dbo.ArchiveCrm.Modified AS OldCrmModified, 
dbo.ArchiveExchange.Modified AS OldExchangeModified 
FROM  dbo.ItemMap LEFT OUTER JOIN 
               dbo.ActiveExchange LEFT OUTER JOIN 
               dbo.ArchiveExchange ON dbo.ActiveExchange.UID = 
dbo.ArchiveExchange.UID AND  
               dbo.ActiveExchange.SynchronisationID = 
dbo.ArchiveExchange.SynchronisationID AND dbo.ActiveExchange.ItemID = 
dbo.ArchiveExchange.ItemID ON 
                dbo.ItemMap.ExchangeUID = dbo.ActiveExchange.UID AND 
dbo.ItemMap.SynchronisationID = dbo.ActiveExchange.SynchronisationID AND  
               dbo.ItemMap.ItemID = dbo.ActiveExchange.ItemID RIGHT OUTER JOIN 
               dbo.ArchiveCrm RIGHT OUTER JOIN 
               dbo.ActiveCrm ON dbo.ArchiveCrm.UID = dbo.ActiveCrm.UID AND 
dbo.ArchiveCrm.SynchronisationID = dbo.ActiveCrm.SynchronisationID AND  
               dbo.ArchiveCrm.ItemID = dbo.ActiveCrm.ItemID ON dbo.ItemMap.CrmUID 
= dbo.ActiveCrm.UID AND  
               dbo.ItemMap.SynchronisationID = dbo.ActiveCrm.SynchronisationID AND 
dbo.ItemMap.ItemID = dbo.ActiveCrm.ItemID 
 

ExchangeToCrm  
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SELECT dbo.ActiveExchange.UID AS ExchangeUID, 
dbo.ActiveExchange.SynchronisationID, dbo.ActiveExchange.ItemID, 
dbo.ActiveExchange.ApplicationID,  
               dbo.ActiveExchange.Modified AS ExchangeModified, dbo.ActiveCrm.UID 
AS CrmUID, dbo.ActiveCrm.Modified AS CrmModified,  
               dbo.ArchiveExchange.Modified AS OldExchangeModified, 
dbo.ArchiveCrm.Modified AS OldCrmModified 
FROM  dbo.ItemMap LEFT OUTER JOIN 
               dbo.ActiveCrm LEFT OUTER JOIN 
               dbo.ArchiveCrm ON dbo.ActiveCrm.UID = dbo.ArchiveCrm.UID AND 
dbo.ActiveCrm.SynchronisationID = dbo.ArchiveCrm.SynchronisationID AND  
               dbo.ActiveCrm.ItemID = dbo.ArchiveCrm.ItemID ON dbo.ItemMap.CrmUID 
= dbo.ActiveCrm.UID AND  
               dbo.ItemMap.SynchronisationID = dbo.ActiveCrm.SynchronisationID AND 
dbo.ItemMap.ItemID = dbo.ActiveCrm.ItemID RIGHT OUTER JOIN 
               dbo.ArchiveExchange RIGHT OUTER JOIN 
               dbo.ActiveExchange ON dbo.ArchiveExchange.UID = 
dbo.ActiveExchange.UID AND  
               dbo.ArchiveExchange.SynchronisationID = 
dbo.ActiveExchange.SynchronisationID AND dbo.ArchiveExchange.ItemID = 
dbo.ActiveExchange.ItemID ON 
                dbo.ItemMap.ExchangeUID = dbo.ActiveExchange.UID AND 
dbo.ItemMap.SynchronisationID = dbo.ActiveExchange.SynchronisationID AND  
               dbo.ItemMap.ItemID = dbo.ActiveExchange.ItemID 
 

DeleteExchange  

SELECT dbo.ArchiveSync.UID, dbo.ArchiveSync.SynchronisationID, 
dbo.ArchiveSync.ItemID, dbo.ArchiveSync.ApplicationID,  
               dbo.ActiveSync.UID AS ActiveUID, dbo.ItemMap.CrmUID 
FROM  dbo.ArchiveSync INNER JOIN 
               dbo.ItemMap ON dbo.ArchiveSync.SynchronisationID = 
dbo.ItemMap.SynchronisationID AND dbo.ArchiveSync.ItemID = 
dbo.ItemMap.ItemID AND  
               dbo.ArchiveSync.UID = dbo.ItemMap.ExchangeUID LEFT OUTER JOIN 
               dbo.ActiveSync ON dbo.ArchiveSync.ItemID = dbo.ActiveSync.ItemID AND  
               dbo.ArchiveSync.SynchronisationID = dbo.ActiveSync.SynchronisationID 
AND dbo.ArchiveSync.UID = dbo.ActiveSync.UID 
WHERE (dbo.ArchiveSync.ApplicationID = 'E') AND (dbo.ActiveSync.UID IS NULL) 
 

DeleteCrm  

SELECT dbo.ArchiveSync.UID, dbo.ArchiveSync.SynchronisationID, 
dbo.ArchiveSync.ItemID, dbo.ArchiveSync.ApplicationID,  
               dbo.ActiveSync.UID AS ActiveUID, dbo.ItemMap.CrmUID 
FROM  dbo.ArchiveSync INNER JOIN 
               dbo.ItemMap ON dbo.ArchiveSync.SynchronisationID = 
dbo.ItemMap.SynchronisationID AND dbo.ArchiveSync.ItemID = 
dbo.ItemMap.ItemID AND  
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               dbo.ArchiveSync.UID = dbo.ItemMap.ExchangeUID LEFT OUTER JOIN 
               dbo.ActiveSync ON dbo.ArchiveSync.ItemID = dbo.ActiveSync.ItemID AND  
               dbo.ArchiveSync.SynchronisationID = dbo.ActiveSync.SynchronisationID 
AND dbo.ArchiveSync.UID = dbo.ActiveSync.UID 
WHERE (dbo.ArchiveSync.ApplicationID = 'C') AND (dbo.ActiveSync.UID IS NULL) 
 

8.2 Stored Procedures 

CREATE PROCEDURE dbo.ResetSynchronisation 
AS 
begin 
delete from activesync 
delete from archivesync 
delete from itemmap 
end  
GO 
 

CREATE PROCEDURE dbo.GetUser 
@UserID int 
AS 
    SET NOCOUNT ON 
    SELECT * FROM [User] WHERE UserID=@UserID OR @UserID IS NULL 
GO 
 

CREATE PROCEDURE dbo.GetUserFromSynchronisation 
@SynchronisationID int 
AS 
    SET NOCOUNT ON 
    SELECT * FROM [User] WHERE UserID in (SELECT UserID FROM 
Synchronisation WHERE SynchronisationID=@SynchronisationID) 
GO 
 

CREATE PROCEDURE dbo.DeleteActiveSync 
@UID varchar(2), 
@SynchronisationID int,  
@ItemID char(1) 
AS 
    DELETE FROM ActiveSync WHERE (UID=@UID OR @UID IS NULL) AND 
SynchronisationID=@SynchronisationID AND ItemID=@ItemID  
GO 
 

CREATE PROCEDURE dbo.GetSynchronisationItems 
@UserID int 
AS 
    SET NOCOUNT ON 
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    SELECT si.* FROM SynchronisationToItems si INNER JOIN Synchronisation s ON 
(si.SynchronisationID=s.SynchronisationID) 
    WHERE s.UserID = @UserID 
GO 
 

CREATE PROCEDURE dbo.SetActiveSync 
@SynchronisationID int, 
@ItemID char(1), 
@UID varchar(255), 
@ApplicationID char(1), 
@Modified datetime 
AS 
    INSERT INTO ActiveSync (SynchronisationID, ItemID, UID, ApplicationID, 
Modified) VALUES (@SynchronisationID, @ItemID, @UID, @ApplicationID, 
@Modified) 
GO 
 

CREATE PROCEDURE dbo.SetArchiveSync 
@SynchronisationID int, 
@ItemID char(1), 
@UID varchar(255), 
@ApplicationID char(1), 
@Modified datetime 
AS 
BEGIN 
    IF NOT EXISTS (SELECT 1 FROM ArchiveSync WHERE 
SynchronisationID=@SynchronisationID AND ItemID=@ItemID AND UID=@UID 
AND ApplicationID=@ApplicationID) 
    BEGIN 
        INSERT INTO ArchiveSync (SynchronisationID, ItemID, UID, ApplicationID, 
Modified) VALUES (@SynchronisationID, @ItemID, @UID, @ApplicationID, 
@Modified) 
    END 
    ELSE 
    BEGIN 
        UPDATE ArchiveSync SET Modified=@Modified WHERE 
SynchronisationID=@SynchronisationID AND ItemID=@ItemID AND UID=@UID 
AND ApplicationID=@ApplicationID 
    END 
END 
GO 
 

CREATE PROCEDURE dbo.SetItemMap 
@CrmUID varchar(255), 
@ExchangeUID varchar(255), 
@SynchronisationID int, 
@ItemID char(1) 
AS 
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BEGIN 
SET NOCOUNT ON 
DECLARE @UID uniqueidentifier 
IF NOT EXISTS(SELECT UID FROM ItemMap WHERE 
ExchangeUID=@ExchangeUID AND CrmUID=@CrmUID) 
BEGIN 
    SELECT @UID = NEWID() 
    INSERT INTO ItemMap (UID, ExchangeUID, CrmUID, SynchronisationID, ItemID) 
    VALUES (@UID,@ExchangeUID, @CrmUID, @SynchronisationID, @ItemID)  
END 
END 
GO 
 

CREATE PROCEDURE dbo.GetCrmToExchangeDirection 
@SynchronisationID int, 
@ItemID char(1) 
AS 
    SET NOCOUNT ON 
    SELECT CrmUID,dbo.getDirection(CrmModified, 
OldCrmModified,ExchangeModified, OldExchangeModified),ExchangeUID FROM 
CrmToExchange WHERE SynchronisationID=@SynchronisationID AND 
ItemID=@ItemID  
GO 
 

CREATE PROCEDURE dbo.GetExchangeToCrmDirection 
@SynchronisationID int, 
@ItemID char(1) 
AS 
    SET NOCOUNT ON 
    SELECT ExchangeUID,dbo.getDirection(ExchangeModified, 
OldExchangeModified,CrmModified, OldCrmModified),CrmUID FROM 
ExchangeToCrm WHERE SynchronisationID=@SynchronisationID AND 
ItemID=@ItemID  
GO 
 

CREATE PROCEDURE dbo.DeleteArchiveSync 
@UID varchar(255), 
@SynchronisationID int,  
@ItemID char(1) 
AS 
    DELETE FROM ArchiveSync WHERE (UID=@UID OR @UID IS NULL) AND 
SynchronisationID=@SynchronisationID AND ItemID=@ItemID  
GO 
 

CREATE PROCEDURE dbo.DeleteItemMap 
@CrmUID varchar(255), 
@ExchangeUID varchar(255), 
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@SynchronisationID int,  
@ItemID char(1) 
AS 
    DELETE FROM ItemMap WHERE (CrmUID=@CrmUID OR @CrmUID IS NULL) 
AND (ExchangeUID=@ExchangeUID OR @ExchangeUID IS NULL) AND 
SynchronisationID=@SynchronisationID AND ItemID=@ItemID  
GO 
 

CREATE PROCEDURE dbo.GetDeleteCrm 
@SynchronisationID int,  
@ItemID char(1) 
AS 
    SET NOCOUNT ON 
    SELECT UID,ExchangeUID FROM DeleteCrm WHERE 
SynchronisationID=@SynchronisationID AND ItemID=@ItemID 
GO 
 

CREATE PROCEDURE dbo.GetDeleteExchange 
@SynchronisationID int,  
@ItemID char(1) 
AS 
    SET NOCOUNT ON 
    SELECT UID,CrmUID FROM DeleteExchange WHERE 
SynchronisationID=@SynchronisationID AND ItemID=@ItemID 

8.3 Stored Functions 

GetDirection  

CREATE FUNCTION dbo.GetDirection 
(@FromModified datetime,@OldFromModified datetime,@ToModified 
datetime,@OldToModified datetime) 
RETURNS char(1) 
AS 
BEGIN 
     DECLARE @ret char(1) 
     IF @FromModified IS NOT NULL AND @OldFromModified IS NULL AND 
@ToModified IS NULL 
          set @ret='I' 
     ELSE IF @FromModified IS NOT NULL AND @ToModified IS NOT NULL AND 
@OldFromModified IS NOT NULL AND @OldToModified IS NOT NULL 
              AND (@FromModified-@OldFromModified) > (@ToModified-
@OldToModified) 
          set @ret='U' 
     ELSE 
          set @ret='N' 
     RETURN @ret 
END 
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8.4 Exchange Contact XML 

Example of an XML file retrieved from Exchange Server: 

<?xml version="1.0"?> 
<a:multistatus xmlns:b="urn:uuid:c2f41010-65b3-11d1-a29f-00aa00c14882/" 
xmlns:e="http://schemas.microsoft.com/mapi/" xmlns:c="xml:" 
xmlns:d="urn:schemas:contacts:" xmlns:a="DAV:"> 
  <a:response> 
    <a:href>http://sbs/exchange/wilfried/Kontakte/ab74885a-c185-46d4-b8b0- 
02092a4c909f.eml</a:href> 
    <a:propstat> 
      <a:status>HTTP/1.1 200 OK</a:status> 
      <a:prop> 
        <a:id>AQEAAAAAACNPAQAAAAAAK1gAAAAA</a:id> 
        <a:uid>AQEAAAAAACtYAAAAAAAAAAAAAAAA</a:uid> 
        <a:creationdate b:dt="dateTime.tz">2005-05-
03T21:24:07.280Z</a:creationdate> 
        <a:getlastmodified b:dt="dateTime.tz">2005-05-
03T21:24:07.280Z</a:getlastmodified> 
        <d:cn>Mausz, Wilfried</d:cn> 
        <d:givenName>Wilfried</d:givenName> 
        <d:sn>Mausz, Wilfried</d:sn> 
        <d:title>Herr</d:title> 
        <d:businesshomepage> 
        </d:businesshomepage> 
        <d:telephoneNumber> 
        </d:telephoneNumber> 
        <d:mobile>0699 14013790</d:mobile> 
        <d:facsimiletelephonenumber> 
        </d:facsimiletelephonenumber> 
        <d:street>Grillparzerstrasse 26/13</d:street> 
        <d:l>Linz</d:l> 
        <e:email1emailaddress>wilfried@mausz.net</e:email1emailaddress> 
        <d:st>Oberösterreich</d:st> 
        <d:postalcode>4020</d:postalcode> 
        <d:co>Österreich</d:co> 
        <d:fileasid b:dt="int">0</d:fileasid> 
      </a:prop> 
    </a:propstat> 
    <a:propstat> 
      <a:prop> 
        <d:repl-uid /> 
        <d:id /> 
        <d:uid /> 
      </a:prop> 
    </a:propstat> 
  </a:response> 
</a:multistatus> 
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8.5 CRM Server Contact XML 

Example of an XML file retrieved from CRM Server: 

<result> 
  <contactid>{58872C52-C46C-4CB1-8461-8CF2CD2A141D}</contactid> 
  <preferredcontactmethodcode name="Any">1</preferredcontactmethodcode> 
  <owningbusinessunit>{E8C50342-1E47-4B36-AC82- 
EEB4F0932D36}</owningbusinessunit> 
  <owninguser>{652481B9-EF38-40E3-9FBB-38D828448959}</owninguser> 
  <participatesinworkflow>0</participatesinworkflow> 
  <jobtitle>ceo</jobtitle> 
  <firstname>Wilfried</firstname> 
  <lastname>Mausz</lastname> 
  <fullname>Mausz, Wilfried</fullname> 
  <emailaddress1>wilfried@mausz.net</emailaddress1> 
  <donotphone name="Allow">0</donotphone> 
  <donotfax name="Allow">0</donotfax> 
  <donotemail name="Allow">0</donotemail> 
  <donotpostalmail name="Allow">0</donotpostalmail> 
  <createdon date="04/25/2005" time="12:27 PM">2005-04-25T12:27:24-
07:00</createdon> 
  <creditonhold name="No">0</creditonhold> 
  <createdby name="Mausz, Wilfried" dsc="0">{652481B9-EF38-40E3-9FBB- 
38D828448959}</createdby> 
  <modifiedon date="04/25/2005" time="2:18 PM">2005-04-25T14:18:52-
07:00</modifiedon> 
  <modifiedby name="Mausz, Wilfried" dsc="0">{652481B9-EF38-40E3-9FBB- 
38D828448959}</modifiedby> 
  <mobilephone>0699 14013790</mobilephone> 
  <statecode name="Active">0</statecode> 
  <statuscode name="Active">1</statuscode> 
  <address1_addressid>{4F32282F-20F1-44CA-9EAC- 
53E23FB577A9}</address1_addressid> 
  <address1_line1>Grillparzerstrasse 26/13</address1_line1> 
  <address1_city>Linz</address1_city> 
  <address1_stateorprovince>Oberösterreich</address1_stateorprovince> 
  <address1_country>Austria</address1_country> 
  <address1_postalcode>4020</address1_postalcode> 
  <address1_telephone1>0699 14013790</address1_telephone1> 
  <address2_addressid>{F090DB9D-F11E-4354-87AB- 
12CE7A60B3C8}</address2_addressid> 
  <ownerid name="Mausz, Wilfried" dsc="0" type="8">{652481B9-EF38-40E3-9FBB- 
38D828448959}</ownerid> 
  <donotfaxname>Allow</donotfaxname> 
  <creditonholdname>No</creditonholdname> 
  <statuscodename>Active</statuscodename> 
  <statecodename>Active</statecodename> 
  <donotphonename>Allow</donotphonename> 
  <preferredcontactmethodcodename>Any</preferredcontactmethodcodename> 
  <donotemailname>Allow</donotemailname> 
  <donotpostalmailname>Allow</donotpostalmailname> 
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</result> 

8.6 Exchange Server Contact Request 

Example of a request file, which fields should be included in a  

<?xml version="1.0"?> 
<a:propfind  
xmlns:a="DAV:"  
xmlns:b="urn:schemas:contacts:"  
xmlns:c="http://schemas.microsoft.com/mapi/proptag/"  
xmlns:d="http://schemas.microsoft.com/mapi/"> 
<a:prop> 
<a:id/> 
<a:uid/> 
<a:creationdate/> 
<a:getlastmodified/> 
<b:repl-uid/> 
<b:id/> 
<b:uid/> 
<b:cn/> 
<b:givenName/> 
<b:sn/> 
<b:title/> 
<b:businesshomepage/> 
<b:telephoneNumber/>         
<b:mobile/> 
<b:facsimiletelephonenumber/> 
<b:street/> 
<b:l/> 
<d:email1emailaddress/> 
<b:st/> 
<b:postalcode/> 
<b:co/> 
<b:fileasid/> 
</a:prop> 
</a:propfind> 

8.7 XSL Transformations 

8.7.1 Contacts from Exchange to CRM 

This XSL script transforms Exchange XML files to CRM Server requests: 

<?xml version="1.0" ?> 
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform"  
exclude-result-prefixes="a b c d e f g" 
xmlns:a="DAV:" 
xmlns:b="urn:schemas:exchange:solutions:ITA:"  
xmlns:c="http://schemas.microsoft.com/exchange/"  
xmlns:d="urn:schemas:contacts:" 
xmlns:e="http://schemas.microsoft.com/mapi/proptag/"  
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xmlns:f="http://schemas.microsoft.com/mapi/id/{00062004-0000-0000- C000-
000000000046}/" 
xmlns:g="http://schemas.microsoft.com/mapi/"> 
<xsl:output method="xml" /> 
<xsl:template match="a:response"> 
<contact> 
<firstname><xsl:value-of select="//d:givenName" /></firstname> 
<lastname><xsl:value-of select="//d:sn" /></lastname> 
<telephone2><xsl:value-of select="//d:telephoneNumber" /></telephone2> 
<emailaddress1><xsl:value-of select="//g:email1emailaddress" /></emailaddress1> 
<address1_city><xsl:value-of select="//d:l" /></address1_city> 
<address1_postalcode><xsl:value-of select="//d:postalcode" 
/></address1_postalcode> 
<address1_stateorprovince><xsl:value-of select="//d:st" 
/></address1_stateorprovince> 
<ownerid type="type"></ownerid> 
</contact> 
</xsl:template> 
</xsl:stylesheet> 

8.7.2 Contacts from CRM to Exchange 

This XSL script transforms CRM Server responses to Exchange Server XML files: 

<?xml version="1.0" ?> 
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform" > 
<xsl:output method="xml" /> 
<xsl:template match="result"> 
<a:propertyupdate xmlns:a="DAV:" 
xmlns:b="urn:schemas:exchange:solutions:ITA:"  
xmlns:c="http://schemas.microsoft.com/exchange/"  
xmlns:d="urn:schemas:contacts:" 
xmlns:e="http://schemas.microsoft.com/mapi/proptag/"  
xmlns:f="http://schemas.microsoft.com/mapi/id/{00062004-0000-0000- C000-
000000000046}/" 
xmlns:g="http://schemas.microsoft.com/mapi/"> 
<a:set> 
<a:prop> 
<a:contentclass>urn:content- classes:person</a:contentclass> 
<c:outlookmessageclass>IPM.Contact</c:outlookmessageclass> 
<d:givenName><xsl:value-of select="firstname" /></d:givenName> 
<d:sn><xsl:value-of select="fullname" /></d:sn> 
<d:fileas><xsl:value-of select="fullname" /></d:fileas> 
<d:cn><xsl:value-of select="fullname" /></d:cn> 
<d:title>Herr</d:title> 
<g:email1emailaddress><xsl:value-of select="emailaddress1" 
/></g:email1emailaddress> 
<d:email1><xsl:value-of select="emailaddress1" /></d:email1> 
<f:0x00008080><xsl:value-of select="fullname" /> (<xsl:value-of 
select="emailaddress1" />)</f:0x00008080> 
<d:businesshomepage></d:businesshomepage> 
<d:telephoneNumber><xsl:value-of select="telephone2" /></d:telephoneNumber> 
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<d:mobile><xsl:value-of select="mobilephone" /></d:mobile> 
<d:facsimiletelephonenumber><xsl:value-of select="fax" 
/></d:facsimiletelephonenumber> 
<d:street><xsl:value-of select="address1_line1" /></d:street> 
<d:l><xsl:value-of select="address1_city" /></d:l> 
<d:st><xsl:value-of select="address1_stateorprovince" /></d:st> 
<d:postalcode><xsl:value-of select="address1_postalcode" /></d:postalcode> 
<d:co>Österreich</d:co> 
</a:prop> 
</a:set> 
</a:propertyupdate> 
</xsl:template> 
</xsl:stylesheet> 
 


