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Chapter Five Implementation  

In this research, a prototype system of the business process model is 
implemented. This prototype demonstrates that the business process model of this 
research is feasible. In this chapter, the prototype system architecture and prototype 
system design is described in the following sections. 

 

5.1 Prototype System Architecture 

 

Figure 5. 1 Prototype System Architecture 
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In our implementation, Microsoft Internet Information Server (IIS Server) is 
used as the web server and Microsoft SQL Server as the database server. BizTalk 
Messaging Server is used to deliver and manage interchange of business document. 
XLANG Scheduler Engine is a business process engine used to execute the modeled 
business processes. COM object and application system are used as internal 
application systems of organizations, and they can retrieve data from database and 
insert data into database. 

In this architecture, Microsoft BizTalk Server provides an application 
infrastructure that enables businesses to implement remote data interchange and 
orchestrates business processes both within and between businesses. BizTalk Server 
addresses the two key aspects of any document exchange. 

1. BizTalk Messaging Services provides the ability to send business documents 
in a secure and reliable manner. It is used to send and receive messages between two 
trading partners, and between business applications and XLANG schedules within 
business. 

2. BizTalk Orchestration Services represents the top layer of BizTalk Server. It is 
used to design business processes and create an XLANG schedule that manages the 
overall business logic. 

Since BizTalk Messaging Services manages the delivery and receipt of messages 
with trading partners, and BizTalk Orchestration Services manages the XLANG 
schedule instances that manage the business process, there is need to closely integrate 
the two services. The relationship between BizTalk Messaging Services and XLANG 
schedule is shown as below. 
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Figure 5. 2 Relationship between BizTalk Messaging Services and XLANG Schedule 

Data source: Microsoft Corporation, 2001 

A messaging port in BizTalk Messaging Services defines only the destination of 
the messages and must be associated with a channel, which defines the source of the 
messages. In XLANG schedule, a port that implements the BizTalk Messaging 
technology can be configured either to send messages to or receive messages from 
BizTalk Messaging Services. 
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5.2 Prototype System Design 

5.2.1 Business Document Specifications 

To conduct data and document interchange over collaborative commerce, 
businesses need to choose a lingua franca in which to read and write these documents. 
This common language is exactly XML. We use BizTalk Editor to create elements and 
attributes of business document, to define data types for individual element and 
attribute, and to visualize a document’s format. In this research, we define four XML 
Schemas of business documents. They are BookingRequest, BookingResponse, 
CancellationRequest, and CancellationResponse. The BookingRequest specification is 
shown as figure 5.3. All the XML document specifications are in the Appendix A. 
Once created, the specification needs to be added to the BizTalk Server WebDAV 
repository so that the BizTalk server can retrieve it. 

 

Figure 5. 3 BookingRequest Specification 
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5.2.2 BizTalk Orchestration Configuration 

Based on the Booking-shipper-to-forwarder transaction in the Ocean Freight 
Forwarder Export and Import Model, we use BizTalk Orchestration designer to design 
the detail flow chart for system implementation shown as follows. There are two 
functions in the B2B application system, Booking and Cancellation.  

At the shipper side of the exchange, the scenario of shipping XLANG schedule is 
explained below: 

1. Receiving a booking request from internal shipping system. The booking request 
is sent to BizTalk Messaging, and is transferred to the new XLANG Schedule 
instance. 

2. Sending the message from XLANG Schedule instance through BizTalk 
Messaging to the forwarder and then waiting to receive booking response. 

3. Receiving a booking response from the forwarder through BizTalk Messaging to 
the original instance of the schedule. 

4. Sending the message from XLANG Schedule to WrtieResponse COM object. 

5. In the WrtieResponse COM object, if shipping order number of this booking 
response is 0, it means forwarder rejects the booking request and the status of 
booking request in database is written as rejected. If booking response includes 
shipping order number, vessel, voyage number, port of loading, estimated time of 
departure, port of discharge, and estimated time of arrival, it means the forwarder 
accepts this booking request and the information will be written into database. 
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Figure 5. 4 Shipping XLANG Schedule 

A schedule also consists of a data view in which the flow of data through a 
schedule is specified in terms of links between two messages. Therefore, we connect 
the document field of BookingRequest to the document field of BookingRequest2, 
and the document field of BookingResponse to the XMLDOC field of WriteDB_in. 

To have a message returned to a running business process (XLANG schedule 
instance) in response to a message that is sent, we must store information in the 
outgoing message. This information is used to deliver a return message to the same 
XLANG schedule instance. In the outgoing message specification, 
BookingRequest2.xml, we have created a field called ReplyToAddress. In data page 
of BizTalk Orchestration designer, we send the ReceiveResponse_1 port string to the 
ReplyToAddress field of the BookingRequest2 message. 
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Figure 5. 5 Data View of Shipping XLANG Schedule 

The scenario of Cancellation_shipper XLANG schedule is explained below: 

1. Receiving a cancellation request from internal shipping system. The cancellation 
request is sent to BizTalk Messaging, and is transferred this message to the new 
XLANG Schedule instance.  

2. Sending the message from XLANG Schedule instance through BizTalk 
Messaging to the forwarder and then waiting to receive cancellation response. 

3. Receiving a cancellation response from the forwarder through BizTalk Messaging 
to the original instance of the schedule. 

4. Sending the message from XLANG Schedule to WrtieCancellation COM object. 

5. In the WrtieCancellation COM object, if the status of this cancellation response is 
“Canceled”, it means the forwarder accepts this cancellation request and the 
original booking record will be deleted in the shipper’s database. 
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Figure 5. 6 Cancellation_Shipper XLANG Schedule 

 

 

Figure 5. 7 Data View of Cancellation_Shipper XLANG Schedule 
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At the forwarder side of the exchange, the scenario of forwarding XLANG 
schedule is explained below: 

1. Receiving a booking request through BizTalk Messaging from the shipper, and 
transferring this message to the new XLANG Schedule instance. 

2. Sending the message from XLANG Schedule instance to WriteDB COM object. 
In the COM object, a suitable sailing date and related port information will be 
picked out according to the shipper’s booking request and sailing schedule. Then, 
creating a booking response and returning it to the schedule. 

3. Sending the booking response from XLANG Schedule through BizTalk 
Messaging back to the shipper. 

 

 

Figure 5. 8 Forwarding XLANG Schedule 

Turn to the data view and connect the document field of BookingRequest to the 
strDOC field of WriteDB_in_2, and the pRetval field of WrtieDB_out_2 to the 
Document field of BookingResponse. 

To deliver a return message to the same XLANG schedule instance of shipper, 
the most important data flow is from the ReplyToAddress of the incoming message to 
the dynamic port opSendOut. It transfers the HTTP URL stored in the 
BookingRequest message to the dynamic port so that BizTalk knows which particular 
instance of the shipping business process to return the message. 
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Figure 5. 9 Data View of Forwarding XLANG Schedule 

 

The scenario of Cancellation_forwarder XLANG schedule is explained below: 

1. Receiving a cancellation request through BizTalk Messaging from shipper, and 
transferring this message to the new XLANG Schedule instance. 

2. Sending the message from XLANG Schedule instance to WriteDB COM object. 
In the COM object, this record will be deleted. Then, creating a cancellation 
response and returning it to the schedule. 

3. Sending the cancellation response from XLANG Schedule through BizTalk 
Messaging back to the shipper. 
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Figure 5. 10 Cancellation_Shipper XLANG Schedule 

 

 

Figure 5. 11 Data View of Cancellation_Shipper XLANG Schedule 

 

5.2.3 BizTalk Messaging Service Configuration  

To deliver the document to a destination, we define the messaging port in 
BizTalk Messaging Services. To identify the source organization or application that 
has sent out the document, we also define channel through which this document is 
delivered. Due to the space limitation, the following configuration information is all 
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about booking scenario; cancellation configuration information is similar to the 
booking scenario. 

1. Shipper Side 
a. Configuring a message port to shipping schedule 

Table 5. 1 Configuration of Message Port to Shipping Schedule 

Message Port Wizard Item Setting value 
Port To Application 
Name pReceiveBooking 
Schedule moniker: [Sked://] C:\Documents and 

Settings\hrwu\MyDocuments\Visual Studio 
Projects\ShippingSystem2\XMLFiles\Shipping.skx 

Port Name (Orchestration) opReceiveBooking 
 
b. Configuring a channel from shipping system to shipping schedule messaging port 

Table 5. 2 Configuration of Channel from Shipping System to Messaging Port 

Cannel Wizard Item Setting value 
Name cReceiveBooking 
Source Application Name ShippingSystem2 
Inbound document definition name BookingRequest 
Outbound document definition name BookingRequest 
 
c. Configuring a message port to HTTP 

Table 5. 3 Configuration of Message Port to HTTP 

Message Port Wizard Item Setting value 
Port To Organization 
Name pSendBooking 
Organization Name Forwarder 
Primary Transport http://140.119.75.32/OrderRecv.asp 
 
d. Configuring a channel to HTTP port 

Table 5. 4 Configuration of Channel to HTTP Port 

Cannel Wizard Item Setting value 
Name cSendBooking 
Source XLANG Schedule 
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Inbound document definition name BookingRequest 
Outbound document definition name BookingRequest 
 
e. Configuring a message port to correlate back to shipping schedule 

Table 5. 5 Configuration of Message Port to Correlate Back to Shipping Schedule 

Message Port Wizard Item Setting value 
Port To Application 
Name pReceiveResponse_1 
Running XLANG Schedule Running XLANG Schedule 
 
f. Configuring a channel from the ASP page to shipping schedule 

Table 5. 6 Configuration of Channel from ASP Page to Shipping Schedule 

Cannel Wizard Item Setting value 
Name ReceiveResponse_1 
Source Forwarder 
Inbound document definition name BookingResponse 
Outbound document definition name BookingResponse 
 
2. Forwarder Side 
a. Configuring a message port to forwarding schedule 

Table 5. 7 Configuration of Message Port to Forwarding Schedule 

Message Port Wizard Item Setting value 
Port To Application 
Name pReceiveRequest 
Schedule moniker: [Sked://] C:\will\ForwardingSystem\Forwarding.skx 
Port Name (Orchestration) opGetRequest 
 
b. Configuring a channel from ASP page to forwarding schedule messaging port 

Table 5. 8 Configuration of Channel from ASP Page to Forwarding Schedule 
Messaging Port 

Cannel Wizard Item Setting value 
Name cReceiveRequest 
Source Application Name OrderRecv 
Inbound document definition name BookingRequest 
Outbound document definition name BookingRequest 
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c. Configuring an open destination message port 

Table 5. 9 Configuration of Open Destination Message Port 

Message Port Wizard Item Setting value 
Port To Organization 
Name pSendOut_1 
Destination Organization Open Destination 
 
d. Configuring a channel to the open destination message port 

Table 5. 10 Configuration of Channel to Open Destination Message Port 

Cannel Wizard Item Setting value 
Name cSendOut_1 
Source XLANG Schedule 
Inbound document definition name BookingResponse 
Outbound document definition name BookingResponse 
 

5.2.4 Application System and COM Object 

At the shipper side, we develop a shipping system to send in the booking 
requests and cancellation requests. The ASP page receiveresponse.asp receives the 
booking responses and cancellation responses, parses the incoming document, queue 
path, and channel, and delivers it via BizTalk Messaging back to the running schedule 
instance. We also develop WrtieResponse and WrtieCancellation COM objects to 
write booking responses and cancellation responses to the shipper’s database. 

At the forwarder side, the ASP page OrderRecv.asp receives the booking requests 
and delivers it via BizTalk Messaging to initiate a new schedule. The ASP page 
CancellationRecv.asp receives the cancellation requests and delivers it via BizTalk 
Messaging to initiate a new schedule. We also develop WrtieDB COM object 
including WriteDB and WriteCancellation methods to separately process the booking 
requests and cancellation requests. 
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5.3 Prototype System Presentation 

1. Booking 

(1) Figure 5.12 shows the main frame of the shipping system at the shipper side. The 
shipping order data is shown in the data grid and text boxes below are detailed 
information of each record. Click the “New” button, orders that have not been shipped 
will be shown in the data grid as figure 5.13 shows. 

 

Figure 5. 12 Main Frame of the Shipping System 
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Figure 5. 13 Orders have not been Shipped 
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(2) We can choose one order record and fill in the blanks with related shipping 
information, click the “Booking” button, and then the booking request will be written 
into the database and sent to the forwarder as figure 5.14 and figure5.15 show. 

 

Figure 5. 14 Input Related Shipping Information of Order 
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(3) The booking request we added before is shown in the data grid and the status is 
“nonReceipt”. 

 

Figure 5. 15 Booking Request We Added 

 
(4) The booking request is sent into new shipping XLANG schedule instance through 
BizTalk Message Server according to the setting value of the messaging port 
pReceiveBooking and channel cReceiveBooking. Flowing to the second process, 
booking request is transferred from XLANG schedule to the forwarder through 
BizTalk Message Server. Figure 5.16 shows the work queue contains one interchange 
which is currently in process. 

 

Figure 5. 16 An Interchange in the Work Queue 
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(5) At the forwarder side, a booking request is received by the ASP page, 
OrderRecv.asp and transferred to new XLANG Schedule through BizTalk Messaging. 
Figure 5.17 is the content of this booking request.  

 

Figure 5. 17 Contents of Booking Request 

 

 (6) After the booking request is sent from XLANG Schedule instance to WriteDB 
COM object, a suitable sailing date and related port information will be picked out 
according to the shipper’s booking request and sailing schedule. Then, the result will 
be written into the forwarder’s database shown as figure 5.18 and the booking 
response will be returned to the schedule.  

 

Figure 5. 18 Result of the Booking Response in the Forwarder’s Database 

 

 (7) After the shipper receives the booking response via the ASP page, 
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receiveresponse.asp, this message will be sent from XLANG Schedule to 
WrtieResponse COM object. Since the booking response includes shipping order 
number, vessel, voyage number, port of loading, estimated time of departure, port of 
discharge, and estimated time of arrival, all of which will be written into the shipper’s 
database and the status will be changed into “Receipt. 

 

Figure 5. 19 Result of the Booking Response in the Shipping System 
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2. Cancellation 

(1) Choose one record which will be deleted and click the “Delete” button. 

 

Figure 5. 20 Cancellation of a Record 
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(2) After clicking the “Delete” button, a cancellation request will be produced and be 
sent to the new Cancellation_shipper XLANG schedule through BizTalk Messaging, 
and then be sent from XLANG schedule through BizTalk Messaging to the forwarder. 
The status of this record will be changed into “Cancelling”. 

 

Figure 5. 21 Record Prepares to be Cancelled 

(3) At the forwarder side, a cancellation request is received by the ASP page, 
CancellationRecv.asp and transferred to the new XLANG Schedule through BizTalk 
Messaging. Figure 5.22 is the content of this cancellation request. 

 

Figure 5. 22 Contents of Cancellation Request 
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(4) After the cancellation request is sent from XLANG Schedule instance to WriteDB 
COM object, this record will be deleted. Then, a cancellation response will be created, 
be returned to the schedule and be sent from XLANG Schedule through BizTalk 
Messaging back to the shipper. 

 

Figure 5. 23 Contents of Cancellation Response 

(5) After the shipper receives the cancellation response via the ASP page, 
receiveresponse.asp, this message will be sent from XLANG Schedule to 
WrtieCancellation COM object. Since the status of the cancellation response is 
“Canceled”, this record will be deleted in the shipper’s database and disappear in the 
data grid as figure 5.24 shows. 

 

Figure 5. 24 Result of Cancellation 


