
Contents 

Part I Introduction 

1 Evolution of Enterprise Systems 3 
1.1 Essential Systems of a Business Organization 4 
1.2 Evolution of System Architectures 7 
1.3 Integrating Several Applications Together 9 
1.4 Services: The Ultimate Solution? 11 
1.5 Conclusion 14 

2 Introduction to BizTalk Server 15 
2.1 The Message Box -. 16 
2.2 Schemas and Transformation Maps 17 
2.3 Ports, Pipelines, and Adapters 19 
2.4 Orchestrations 22 
2.5 BizTalk Applications 25 
2.6 Business Rules 26 
2.7 Conclusion 29 

Part II Messaging 

3 Messaging Systems 33 
3.1 Fundamental Concepts 34 

3.1.1 Channels 35 
3.1.2 Messages 36 
3.1.3 Pipelines 37 
3.1.4 Routers 39 
3.1.5 Translators 41 
3.1.6 Endpoints 44 

3.2 Message Transactions 45 
3.3 Message Acknowledgments 47 
3.4 Message Correlation 48 

http://d-nb.info/1038372968

http://d-nb.info/1038372968


viii Contents 

3.5 The Java Message Service 50 
3.5.1 The JMS API 51 
3.5.2 How to Use JMS 54 
3.5.3 JMS Messages 56 
3.5.4 Message Acknowledgments in JMS 58 
3.5.5 Transactions in JMS 59 

3.6 Microsoft Message Queuing 59 
3.6.1 Message Acknowledgments in MSMQ 61 
3.6.2 Public and Private Queues 62 
3.6.3 Distributed Transactions in MSMQ 62 
3.6.4 The Structure of MSMQ Messages 63 
3.6.5 How to Use MSMQ 67 
3.6.6 Receiving Messages Asynchronously 71 
3.6.7 Using MSMQ Transactions 72 
3.6.8 Using Acknowledgments 73 

3.7 Conclusion 73 

4 Message Brokers 75 
4.1 Message-Level vs. Orchestration-Level Integration 76 
4.2 Publish-Subscribe with Message Filters 77 
4.3 Promoted Properties 78 
4.4 Orchestration-Level Integration 81 
4.5 Distinguished Properties 83 
4.6 Correlations 84 
4.7 Using Asynchronous Messaging 88 
4.8 Conclusion 91 

Part III Adapters 

5 Data Adapters 95 
5.1 The Three-Tier Model 96 
5.2 Capturing the User Interface 97 
5.3 Integrating Through Files 101 

5.3.1 Delimited and Positional Flat Files 102 
5.3.2 Using XML Files 103 
5.3.3 Canonical Data Formats 105 

5.4 Database Access APIs 107 
5.4.1 Using ODBC 110 
5.4.2 Using JDBC 113 
5.4.3 Types of JDBC Drivers 115 
5.4.4 Database APIs in Windows 116 
5.4.5 Database Access in the .NET Framework 118 
5.4.6 Using LINQ 119 

5.5 Returning Data in XML 120 
5.5.1 Using the RAW Mode 121 



Contents ix 

5.5.2 Using the AUTO Mode 122 
5.5.3 Using the EXPLICIT Mode 123 
5.5.4 Using the PATH Mode 127 
5.5.5 How to Obtain the XML Schema 128 

5.6 Using the SQL Adapter 131 
5.6.1 Creating the Stored Procedure 132 
5.6.2 Defining the Message Schemas 133 
5.6.3 Defining the Transformation Maps 135 
5.6.4 Configuring the Ports in the Orchestration 135 
5.6.5 Removing the XMLDATA Command 137 
5.6.6 Deploying and Running the Orchestration 138 

5.7 Conclusion 139 

6 Application Adapters 141 
6.1 Methods and Interfaces 142 

6.1.1 Interfaces and Adapters 143 
6.1.2 Forward and Callback Interfaces 145 

6.2 Integration of Application Code 147 
6.2.1 Calling C/C++ Code from Java 148 
6.2.2 Calling Java Code from C/C++ 151 
6.2.3 Integrating Across the Network 153 

6.3 Revisiting RPC and CORBA 154 
6.3.1 From RPC to CORBA 156 
6.3.2 The CORBA Services 158 
6.3.3 Dynamic Invocations in CORBA 160 

6.4 Web Services 161 
6.4.1 A Simple Example 163 
6.4.2 Invoking Operations with SOAP Messages 164 
6.4.3 The WSDL Interface Definition 166 
6.4.4 Creating a Client for the Web Service 170 

6.5 Invoking a Web Service from an Orchestration 174 
6.5.1 Defining the Message Schema 176 
6.5.2 Adding a Reference to the Web Service 177 
6.5.3 Configuring the Message Assignments 178 
6.5.4 Configuring the Ports in the Orchestration 179 
6.5.5 Deploying and Running the Orchestration 180 

6.6 Conclusion 181 

Part IV Orchestrations 

7 Services and SOA 185 
7.1 Services and Applications 186 
7.2 Service Composition 188 
7.3 Service Orchestrations 190 
7.4 Orchestrations and Business Processes 192 



x Contents 

7.5 SOA and Service Design Principles 195 
7.6 The Benefits of SOA 198 
7.7 Support for Human Workflows 199 
7.8 Conclusion 201 

8 Orchestration Flow 203 
8.1 Block Structure 204 
8.2 Beginning the Flow 207 
8.3 Message Construction 209 

8.3.1 Constructing Messages Through Transformation 210 
8.3.2 Constructing Through Message Assignment 212 

8.4 Controlling the Flow 214 
8.4.1 The Decide Shape 215 
8.4.2 The Parallel Shape 217 

8.5 Using the Loop Shape 218 
8.5.1 Overview of the Solution 219 
8.5.2 The Use of Expression Shapes 221 
8.5.3 Constructing the Request Message 223 
8.5.4 Constructing the Final Message 224 

8.6 Orchestrations as Subprocesses 226 
8.6.1 The Main Orchestration 226 
8.6.2 The Sub-orchestration and Its Parameters 228 
8.6.3 Calling vs. Starting an Orchestration 230 

8.7 Conclusion 232 

9 Advanced Constructs 233 
9.1 Listening for Events 234 
9.2 Correlations 237 

9.2.1 Defining the Schemas and the Orchestration 239 
9.2.2 Defining the Property Schema 240 
9.2.3 Defining the Correlation Type 241 
9.2.4 Defining and Using a Correlation Set 243 
9.2.5 Running the Orchestration 244 

9.3 Exception Handling 246 
9.3.1 The Scope Shape 247 
9.3.2 Nested Scopes 248 
9.3.3 The Throw Exception Shape 249 
9.3.4 Exception Objects 251 
9.3.5 An Example 252 

9.4 Transactions 254 
9.4.1 Revisiting the Scope Shape 256 
9.4.2 The Compensate Shape 256 
9.4.3 Using Both Exception and Compensation Handlers 258 
9.4.4 An Example 260 
9.4.5 A Note About the Previous Example 264 
9.4.6 Long-Running vs. Atomic Transactions 264 

9.5 Conclusion 266 



Contents xi 

10 Orchestrations with BPEL 269 
10.1 An Example 270 

10.1.1 Understanding Partner Links 274 
10.1.2 Orchestration Variables 277 
10.1.3 The Orchestration Flow 278 

10.2 Asynchronous Invocations 281 
10.2.1 Invoking a Web Service Asynchronously 282 
10.2.2 Invoking an Orchestration Asynchronously 284 

10.3 Controlling the Flow 285 
10.3.1 Decisions 286 
10.3.2 Parallel Activities 286 
10.3.3 Loops 289 
10.3.4 Listening for Events 293 

10.4 Using Scopes 294 
10.4.1 Fault Handlers 295 
10.4.2 Compensation Handlers 297 
10.4.3 Termination Handlers 299 
10.4.4 Event Handlers 301 

10.5 Correlations 303 
10.5.1 An Example 304 
10.5.2 Defining Properties and Property Aliases 305 
10.5.3 Defining the Correlation Set 307 
10.5.4 Using the Correlation Set 308 
10.5.5 Use of Correlation in Other Activities 310 

10.6 Conclusion 311 

Part V Processes 

11 Process Modeling with BPMN 315 
11.1 Elements of a BPMN Process Model 316 

11.1.1 Activities 319 
11.1.2 Loops and Multi-Instance Activities 320 
11.1.3 Subprocesses 321 
11.1.4 Gateways 323 
11.1.5 Start and End Events 325 
11.1.6 Intermediate Events 327 
11.1.7 Event-Based Gateways 328 

11.2 Exception Handling 330 
11.2.1 Attached Intermediate Events 331 
11.2.2 Error Events 333 
11.2.3 Escalation Events 334 
11.2.4 Event Subprocesses 335 

11.3 Transactions and Compensation 338 
11.3.1 Compensation Handlers 339 
11.3.2 Transactional Subprocesses 340 



xii Contents 

11.3.3 Using Compensation Events 342 
11.4 Conclusion 343 

12 Inter-Organizational Processes 345 
12.1 Security 348 

12.1.1 Encryption, Authentication, and Digital Signatures 348 
12.1.2 Certification Authorities and Digital Certificates 350 
12..1.3 Security in Integration 352 

12.2 Electronic Data Interchange 354 
12.2.1 Message Format in EDI 355 
12.2.2 Integration with EDI 361 
12.2.3 Security in EDI 364 

12.3 Choreography Modeling 366 
12.3.1 Collaboration Diagrams 368 
12.3.2 Conversation Diagrams 370 
12.3.3 Choreography Diagrams 373 

12.4 Conclusion 380 

References 381 

Index 383 


