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7 Models and Diagrams

The purpose of this chapter is to demonstrate via examples some of the interrelations between models and diagrams. We 

explore how different BPMN diagrams of the same scenario lead to different serializations of the model.  

The process scenario used in the examples from this chapter is inspired from figure 10.24 of the BPMN 2.0 Specification 

document.

7.1 Lane and Pool

In this section, we explore the use of lanes and pools in a BPMN diagram and their corresponding serializations.

7.1.1 Lane

A process can be depicted in a Process Diagram with or without lanes.  Both these depictions lead to one process in the 

model and one diagram of that process.  The main difference in the two serializations is that one does not have a Laneset 

with a lane in it, while the other does.
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7.1.2 Pool

Pools are only present in Collaboration Diagrams (Collaborations, Choreographies, Conversations). Thus, when 

depicting the same scenario using a pool, we are producing a Collaboration Diagram.   The introduction of a pool in our 

depiction implies that we are producing a Collaboration Diagram. In fact, this is a diagram of an incomplete 

Collaboration, as a Collaboration should be between two or more participants.
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7.2 Sub Process and Call Activity

In this section, we explore the use of Sub Processes (expanded and collapsed) along with Call Activities and show how 

their content can be depicted in separate diagrams.

7.2.1 Expanded Sub Process Example

In this example our “Order Process” is depicted with an expanded “Approve Order” Sub Process.  The activities within 

the “Approve Order” Sub Process are part of the parent process.  This is a single process  depicted in a single diagram. 
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7.2.2 Collapsed Sub Process Example

In this example our “Order Process” is depicted with a collapsed  “Approve Order” Sub Process. 

While the content (or details) of the “Approve Order” Sub Process is depicted on a separate diagram.
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• Collapsed Sub Process 7.2.2 Collapsed Sub Process Example

In this example our “Order Process” is depicted with a collapsed  “Approve Order” Sub Process. 

While the content (or details) of the “Approve Order” Sub Process is depicted on a separate diagram.
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This is a single process depicted into two diagrams: one diagram for the parent process and one diagram for the sub 

process.  

Note that both expanded and collapsed depictions are visual variations of the same single “Order Process”.

7.2.3 Call Activity Example

In this example our “Order Process” is depicted with a collapsed Call Activity  “Approve Order”.  This diagram is quite 

different than the previous example, as here we are introducing the notion of Process re-use.  In this case, the “Approve 

Order” is not a Sub Process of “Order Process” but separate independent process that is called (re-used) within the 

“Order Process”.
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Event

The process for the stock maintenance is triggered by a conditional start event. It means that the process is instantiated in 

case that the condition became true, so in this example when the stock level goes below a certain minimum. In order to 

increase the stock level an article has to be procured. Therefore we use the same Procurement process as in the order 

fulfillment and refer to it by the call activity "Procurement", indicated by the thick border. Similar to the  order 

fulfillment process  this process handles the error exception by removing the article from the catalog. But in this stock 

maintenance process there appears to be no need for the handling of a "late delivery" escalation event. That's why it is 

left out and not handled. If the procurement sub-process finishes normally, the stock level is above minimum and the 

Stock Maintenance process ends with the end event “article procured”.

We now zoom into the global sub-process “procurement” that is used by both order fulfillment and stock maintenance. 

Because this is a sub-process, the start event is plain, indicating that this process is not triggered by any external event but 

the referencing top-level-process.  

The first task in this sub-process is the check whether the article to procured is available at the supplier. If not, this sub-

process will throw the “not deliverable”-exception that is caught by both order fulfillment and stock maintenance, as we 

already discussed.

In case that the delivery in the Procurement process lasts more than 2 days an escalation event is thrown by the sub-

process telling the referencing top-level-process that the delivery will be late. Similar to the error event, the escalation 

event has also an escalationCode which is necessary for the connection between throwing and catching escalation events. 

Contrary to the throwing error event,  currently active threads are neither terminated nor affected by the throwing 
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Gateway

The process for the stock maintenance is triggered by a conditional start event. It means that the process is instantiated in 

case that the condition became true, so in this example when the stock level goes below a certain minimum. In order to 

increase the stock level an article has to be procured. Therefore we use the same Procurement process as in the order 

fulfillment and refer to it by the call activity "Procurement", indicated by the thick border. Similar to the  order 

fulfillment process  this process handles the error exception by removing the article from the catalog. But in this stock 

maintenance process there appears to be no need for the handling of a "late delivery" escalation event. That's why it is 

left out and not handled. If the procurement sub-process finishes normally, the stock level is above minimum and the 

Stock Maintenance process ends with the end event “article procured”.

We now zoom into the global sub-process “procurement” that is used by both order fulfillment and stock maintenance. 

Because this is a sub-process, the start event is plain, indicating that this process is not triggered by any external event but 

the referencing top-level-process.  

The first task in this sub-process is the check whether the article to procured is available at the supplier. If not, this sub-

process will throw the “not deliverable”-exception that is caught by both order fulfillment and stock maintenance, as we 

already discussed.

In case that the delivery in the Procurement process lasts more than 2 days an escalation event is thrown by the sub-

process telling the referencing top-level-process that the delivery will be late. Similar to the error event, the escalation 

event has also an escalationCode which is necessary for the connection between throwing and catching escalation events. 

Contrary to the throwing error event,  currently active threads are neither terminated nor affected by the throwing 
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Process Types



private vs public
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1. Processes (Orchestration), including:

• Private non-executable (internal) Business Processes
• Private executable (internal) Business Processes
• Public Processes

2. Choreographies

3. Collaborations, which can include Processes and/or Choreographies
• A view of Conversations

Private (Internal) Business Processes

Private Business Processes are those internal to a specific organization. These Processes have been generally 
called workflow or BPM Processes (see Figure 10.4). Another synonym typically used in the Web services area is the 
Orchestration of services. There are two types of private Processes: executable and non-executable. An executable 
Process is a Process that has been modeled for the purpose of being executed according to the semantics defined in 
Chapter 14. Of course, during the development cycle of the Process, there will be stages where the Process does not 
have enough detail to be “executable.” A non-executable Process is a private Process that has been modeled for the 
purpose of documenting Process behavior at a modeler-defined level of detail. Thus, information needed for execution, 
such as formal condition Expressions are typically not included in a non-executable Process.

If a swimlanes-like notation is used (e.g., a Collaboration, see below) then a private Business Process will be 
contained within a single Pool. The Process flow is therefore contained within the Pool and cannot cross the 
boundaries of the Pool. The flow of Messages can cross the Pool boundary to show the interactions that exist between 
separate private Business Processes.

Figure 7.1 - Example of a private Business Process

Public Processes

A public Process represents the interactions between a private Business Process and another Process or 
Participant (see Figure 7.2). Only those Activities that are used to communicate to the other Participant(s) are included 
in the public Process. All other “internal” Activities of the private Business Process are not shown in the public 
Process. Thus, the public Process shows to the outside world the Message Flows and the order of those Message 
Flows that are needed to interact with that Process. Public Processes can be modeled separately or within a 
Collaboration to show the flow of Messages between the public Process Activities and other Participants. Note 
that the public type of Process was named “abstract” in BPMN 1.2.
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Figure 7.2 - Example of a public Process

Collaborations

A Collaboration depicts the interactions between two or more business entities. A Collaboration usually contains two 
or more Pools, representing the Participants in the Collaboration. The Message exchange between the Participants 
is shown by a Message Flow that connects two Pools (or the objects within the Pools). The Messages associated 
with the Message Flows can also be shown. The Collaboration can be shown as two or more public Processes 
communicating with each other (see Figure 7.3). With a public Process, the Activities for the Collaboration 
participants can be considered the “touch-points” between the participants. The corresponding internal (executable) 
Processes are likely to have much more Activity and detail than what is shown in the public Processes. Or a Pool 
MAY be empty, a “black box.” Choreographies MAY be shown “in between” the Pools as they bisect the Message 
Flows between the Pools. All combinations of Pools, Processes, and a Choreography are allowed in a 
Collaboration.
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Figure 7.3 - An example of a Collaborative Process

Choreographies

A self-contained Choreography (no Pools or Orchestration) is a definition of the expected behavior, basically a 
procedural contract, between interacting Participants. While a normal Process exists within a Pool, a Choreography 
exists between Pools (or Participants).

The Choreography looks similar to a private Business Process since it consists of a network of Activities, 
Events, and Gateways (see Figure 7.4). However, a Choreography is different in that the Activities are interactions 
that represent a set (1 or more) of Message exchanges, which involves two or more Participants. In addition, unlike a 
normal Process, there is no central controller, responsible entity or observer of the Process.

Figure 7.4 - An example of a Choreography
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choreography
• “choreography”: 안무, 연출 

• not “orchestration” 
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Figure 7.3 - An example of a Collaborative Process

Choreographies

A self-contained Choreography (no Pools or Orchestration) is a definition of the expected behavior, basically a 
procedural contract, between interacting Participants. While a normal Process exists within a Pool, a Choreography 
exists between Pools (or Participants).

The Choreography looks similar to a private Business Process since it consists of a network of Activities, 
Events, and Gateways (see Figure 7.4). However, a Choreography is different in that the Activities are interactions 
that represent a set (1 or more) of Message exchanges, which involves two or more Participants. In addition, unlike a 
normal Process, there is no central controller, responsible entity or observer of the Process.

Figure 7.4 - An example of a Choreography
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Conversations

The Conversation diagram is a particular usage of and an informal description of a Collaboration diagram. However, 
the Pools of a Conversation usually do not contain a Process and a Choreography is usually not placed in 
between the Pools of a Conversation diagram. A Conversation is the logical relation of Message exchanges. The 
logical relation, in practice, often concerns a business object(s) of interest, e.g., “Order,” “Shipment and Delivery,” or  
“Invoice.” 

Message exchanges are related to each other and reflect distinct business scenarios. For example, in logistics, stock 
replenishments involve the following type scenarios: creation of sales orders; assignment of carriers for shipments 
combining different sales orders; crossing customs/quarantine; processing payment and investigating exceptions. Thus, a 
Conversation diagram, as shown in Figure 7.5, shows Conversations (as hexagons) between Participants (Pools). 
This provides a “bird’s eye” perspective of the different Conversations that relate to the domain. 

Figure 7.5 - An example of a Conversation diagram

Diagram Point of View

Since a BPMN Diagram MAY depict the Processes of different Participants, each Participant could view the Diagram 
differently. That is, the Participants have different points of view regarding how the Processes will apply to them. Some 
of the Activities will be internal to the Participant (meaning performed by or under control of the Participant) and other 
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Dependent Instances
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• with Message Event 

• with Timer & Loop



with Signal Event



with Message Event



with Timer & Loop



References

• http://www.omg.org/spec/BPMN/2.0/ 

• http://www.omg.org/cgi-bin/doc?dtc/10-06-02 

• http://camunda.org/bpmn/examples/ 

• http://www.bpmn-tool.com/en/tutorial/ 

• https://www.visual-paradigm.com/tutorials/bpmn1.jsp

http://www.omg.org/spec/BPMN/2.0/
http://www.omg.org/cgi-bin/doc?dtc/10-06-02
http://camunda.org/bpmn/examples/
http://www.bpmn-tool.com/en/tutorial/
https://www.visual-paradigm.com/tutorials/bpmn1.jsp



