
 

e-Form might have more than one presentation (e.g. 
JSP or Applet). The form action describes the 
interaction between users and the form.  

Resources are any type of entities other then 
above, for example, hardware machine, software 
component, laborer, etc. 

On the other hand, a BPMN-PLAN model 
contains the following sub-models: Process Behavior 
model, Role model, Artifact model, Form model, and 
Resource model. Each of them provides distinct 
perspective for a business process. And an additional 
mechanism is given to bind related sub-models into a 
project module. 

 
Figure 3_5 BPMN-PLAN sub-models and 

relationships 
 
4. Case study 
 

In this section we take an example to demonstrate 
how to develop a BPM with BPMN-PLAN. We also 
use an algorithm to transfer BPMN-PLAN into 
CA-PLAN. The description of the algorithm is in [9]. 
 
4.1. Requirement specifications 
 

Our approach to specify the requirements based 
on BPMN-PLAN contain two major steps. The first is 
to draw BPMN-PLAN diagram(s) is drawn to display 
the process behaviors according to user’s requirements. 
Then, the sub-models are built correspondingly. 

For example, let us define the process 
specification from the perspective of trading system. 
The orders from customers are presumed to be handled 
by front-end systems, such as a web shopping system. 
Thereby the interactions between the trading system 
and its customers can be simplified as events.  

A trading process in Figure 4_1 is triggered by the 
order from a customer which has been validated by a 
front-end system. The trading system then consults the 
bank for confirming the payment. If the remittance is 
not confirmed, a failed notification is sent to the 
customer and the process terminates; otherwise the 
system starts to redeploy the ordered goods. In case the 
order is canceled during redeployment, the payment is 

rebated to the customer. As soon as redeployment 
completes successfully, the goods are delivered and the 
invoices are filed. At last the reply of successful 
delivery notification is sent to customer. 
 
The results are indicated as followings: 
�z Process behaviors 
  The process behavior is specified as a BPMN* (or 
BPMN-PLAN) diagram in Figure 4_1. 

 
Figure 4_1 Trading process 

 
4.2. System design 
 

From the requirement specification, there are 
several artifacts, roles, and e-forms can be discovered. 
The methodology to analyze the requirement and elicit 
these objects from the requirement is beyond the scope 
of this paper. We just simplify the whole methodology 
in brief. 

Review the Figure 4_1, the gateway object 
contains the conditions which may affect the branching 
of the process. Some information must be recorded in 
the process. We summarize the information, includes: 

�„  Reference data instances  
�z Customer information 

�z Deliver address, contact methods 
�z Payment account, rebate account 

�z Goods information 
�z Goods ids, quantity, price 

�z Invoices 
�z Process information 

�z Checking result (boolean) 
The information must be carried by an artifact and 

represented in an e-form, suppose there is only one 
e-form representing the information: 

Process model 

Process Behavior model  

Role model 

Artifact model 

Form model 

Resource model 

performs activity of  

shows 

manipulates 

supplies activity of 

Inherits from 
CA-PLAN
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�„  E-Forms 
�z Goods deployment form (GDF) 

From the requirement, since there are two pools 
the Figure 4_1, there are at least two roles in the 
system. From the left pool in the Figure 4_1, it shows 
the process communicating between customer and the 
trading company, so the roles in this system includes: 

�„  Roles 
�z Customer 
�z Trading system 
�z Banking system 

To define the process clearly, we fill detail 
information in following tables: 
 
Table 4_1 Process events 
Event Trigger/ result 
Incoming order  
(start event) 

An order (message from the 
customer) is received. 

Fail notification  
(end event) 

The notification is sent. 

Cancel interrupt 
(interrupt event) 

The cancel notification is 
received during deployment. 

Cancel notification 
(end event) 

The notification is sent. 

Success notification 
(end event) 

The notification is sent. 

 
Table 4_2 Process stages 
Process stages Start condition End condition 
Order checking The order is 

received. 
The order 
checking has 
been done. 

Goods 
redeployment 

The order 
checking result 
is confirmed. 
(checking result 
= T) 

The goods have 
been deployed 
or the order has 
been canceled. 
(deployment 
result=T or F) 

Order canceling The 
redeployment is 
canceled. 

The order has 
been canceled. 

Rebating The order is 
canceled. 

The payment 
has been 
rebated. 

Delivery The goods are 
deployed. 

The goods have 
been delivered. 

Invoice making The goods are 
deployed. 

The invoices 
have been made. 

 
4.3. Translation 
 

In the translation, the collaboration processes are 
recomposed first. There are two remote processes 

defined for the trading in the banking system. One is 
the "remittance checking" process which interacts with 
the "order checking" process. The top BP message 
flows in Figure 4_1 is considered as communication 
annotations and the "order checking" process is 
considered as a service task. The other is the "rebating" 
process executed after order canceling process. The 
bottom BP message flows in Figure 4_1 are then 
combined as a synchronized message, which is 
transformed into an independent process named 
"rebating request". The result of this phase is showed 
in Figure 4_2. 

Note that if the process behavior is specified with 
BPMN, the modeler will likely be confused with the 
execution sequences of local and remote processes. 

 
Figure 4_2 BPD after first phase 

In the second phase, the embedded process, i.e. 
"goods redeployment" process, is done complete. It is 
expanded as in left part of Figure 4_3, which contains a 
loop that keeps checking if all the ordered goods are in 
inventory. If all the ordered goods are in stock, the 
redeployment process ends. Otherwise the process is 
halted to wait for replenishment notification. 

The algorithm handles the redeployment process 
as follows. 
1. Expand gateways 

The exclusive gateway is replaced with a dummy 
task whose post-condition is the exclusive 
constraint of exclusive gateway. 

2. Transform halt events 
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The halt event is transformed into a receive task 
which listens to each notification of 
replenishment. 

3. Arrange sequence flow conditions 
The conditions of BP Sequence Flows after the 
dummy task are associated with post-condition 
of the dummy Task. 

 
Figure 4_3 Goods redeployment 

Now, the transferring of the rest sub-processes in 
trading process in Figure 4_2 continues as follows. 
1. Remove ignorable commentaries 

All the three annotations and associations are 
removed. 

2. Join start and end events 
The start event with a message trigger is 
transformed into an initiate event and a message 
halt event as in Figure 4_4. 

 
Figure 4_4 Join start events 

There are three end events in the trading process, 
which represent "remittance confirmation failed", 
"trade successful completed", and "redeployment 
aborting". They are replaced with corresponding 
tasks and linked with BP Sequence Flows to the 
additional complete event as in Figure 4_5.  

 
Figure 4_5 Join end events 

3. Expand interrupted routines 
The interrupted event associated with goods 
redeployment process is expanded to an event 
gateway as in Figure 4_6. 

 
Figure 4_6 Expand interrupt routines 

4. Expand gateways 
The exclusive gateway, event gateway 
(generated in previous step), and parallel 
gateways are expanded as in Figure 4_7 
correspondingly. Note that the expansion of the 
event gateway generates a process variable, 
redeployment result, which constrains the 
exclusive behavior of the branches. 

 
Figure 4_7 Expand gateways 

5. Transform halt events 
There are two halt events generated by 
expanding event gateway in step 3. They are 
transformed into two receive tasks which wait 
for the normal completion or cancelation trigger 
of goods redeployment process. 

 
Figure 4_8 Transform halt events 

6. Arrange sequence flow conditions 
The condition of each BP Sequence Flow is 
scattered over the pre-condition of its 
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downstream BP Activities and the post-condition 
of its upstream BP Activities. 

After second phase, the BPD has been 
transformed from Figure 4_2 into BPMN* notation, 
which can be one-to-one mapping to PTD in 
Agentflow. 

 
Figure 4_9 Mapped PTD 

 
5. Conclusion and future works 
 

This paper presents a conceptual business process 
model by integrating CA-PLAN with a modified 
notation of BPMN, BPMN*. Compared with BPMN, 
BPMN* contains less ambiguity of the obscure 
notations within BPMN, and BPMN-PLAN introduces 
some ideas/notations in Agentflow to model practical 
business processes. However, some notations of 
BPMN are excluded from BPMN*, which may reduce 
the latter’s expressive power. For instance, the 
inclusive merge gateway is excluded from BPMN* for 
its uncertainty in design time. It is necessary to study 
the complementary issues for BPMN* 

We are working on the construction of an editorial 
environment for BPMN*. After it is put into practice, 
the development of related techniques such as 
analyzing and testing for a BPMN* developed system 
will be our next topic. Since BPMN is still in evolving, 
BPMN* will need to be continuously studied to 
advance the compatibility in the future. 
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