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1 Inputs

Stakeholder Needs List

Stakeholder representative comments

 Index
2 Outputs

Business Process Model
Business Rules

Textual Description

 Index
3 Overview

The process model often defines processes that operate across departments and, while hierarchic, have a different hierarchic structure to that of the organisation structure or ‘org chart’. It is important to model this process hierarchy separately from the organisation structure which is why it is done in a separate place from the organisation structure in the model. Later we will model how the two hierarchies link together when we map primitive business processes performed by business workers in the process model onto the business worker model elements as responsibilities in the business structure model. For now we need to discover and model the structure and the detail of the business processes.
Business process modelling should be performed in a workshop environment with the business analyst and the appropriate stakeholder representative creating the model together as a joint effort. The business analyst’s job is to provide the modelling skills and to ensure that the model is complete, unambiguous and easy to understand. The Stakeholders job is to provide the business knowledge that is to be embedded in the model.

 Index
4 Model Hi-Level Processes
A Hi-level Process generates the value sort by the customer. It is also a top level process in the process hierarchy. For a commercial business, the best place to find the organisation’s hi-level processes is the accountant’s annual report. Look at the income section and see what the accountant considers to be the main income streams for the business. Some businesses may have only one main income stream, others may have several. For example, a car dealership as well as selling vehicles might make money by servicing vehicles, selling vehicle parts and renting vehicle. The hi-level processes would be: Provide Vehicles, Service Vehicles, Provide Vehicle Parts and Provide Vehicle Rental Services.

 Index
4.1 Create Packages for Each Hi-Level Process
Create a package or view at the top of model and call it ‘Process Structure’. Add each hi-level process as a child of the Process Structure. Optionally add these packages to a package diagram under the Process Structure package or view. Add the stereotype ‘hi level process’ to each hi-level process package. 
The reason for using packages for hi-level processes rather than, say, an activity on an activity diagram or a use case on a use case diagram is that it is highly likely that there will be a need to version each hi-level process separately. In most UML tools the package and its contents become a unit of change management. The package is exported as an ASCII file, normally in XMI (XML Model Interchange format), and held in the repository of a version control system.
Create a Package Diagram (a class diagram with packages on in) at the top level of the model and put the hi-level packages on it.


 Index
4.2 Create a Use Case Diagram
Add a use case diagram to each hi-level process to be modelled. Add a use case to the diagram for each group level process that is unique within the hi-level process. Give the use case the stereotype ‘business use case’ and replace the standard symbol with the symbol for a business use case:
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This symbol is used in order to distinguish between a business use case and a system use case when viewing the diagram. In a UML tool that allows symbols to be redefined when attached to a stereotype, there is normally a facility for creating a set of predefined stereotype for each UML model element and attaching a graphic to the stereotype definition.
If any group level processes are discovered which are common within hi-level processes, create another package at the top level called ‘Common Processes’ and add the package to the top level package diagram. Add a use case diagram to the ‘Common Processes’ package and add common group level processes as use cases to this diagram.
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4.3 Add Business Actors to Business Use Case Diagrams

In UML an actor is always outside the ‘system’ being modelled. So if the ‘system’ is a business then a business actor will be outside the business or part of the business being modelled. Business Workers inside the business, therefore, are not business actors in the business model, though they may become system actors in the system model if they interact with a computer system. Business actors will be customers, suppliers, regulating authorities and the like with whom the business is required to interact.
For each business use case on a business use case diagram add business actors the diagram reusing existing business actors already available within the model. Add the stereotype ‘business actor’ to the actor and replace the standard actor symbol with the symbol for a business actor:
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Create a package at the top level of the business model and name it ‘actors’. Move the actors from the package where they were created to the actors package so that they can easily be reused across processes and change managed separately from any particular process.
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4.4 Add Associations between Business Actors and Business Use Cases
The association indicates that the business actor interacts with the business as part of the business use case. If the business use case is started by a business event coming from the business actor into the business, then make the association unidirectional from the business actor to the business use case. This is the active actor for the use case. If the business actor is involved in the business use case but doesn’t start it, make the arrow unidirectional from the business use case to the business actor:
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Don’t expect all business use cases to have active actors as they do in a system use case diagram. Some business processes will be internal and started by an internal business event. Nor will all business use cases have passive actors. Some business use case will have neither. Some will have multiple passive actors but, if the process is properly defined, a business use case will never have multiple active actors.
Do not use the arrows to indicate data flow or event flow. That is not what they are for. There is no data flow or ordering on a use case diagram. Any ordering of business processes is shown on an activity diagram. At this level in the model there tends to be no ordering and the processes run in parallel. That is why business use case diagrams are more appropriate at the level than activity diagrams.
The value of use case diagrams at the higher levels in a business process model is to visualise the group level processes that belong to the hi-level processes and to show which processes involve interaction with which external business entities.
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5 Model Group Level Process Flow

Group level processes decompose into either another level of group level processes, if the process structure is deep, or to primitive processes. Whether it is appropriate to have two levels of group level processes will become apparent once a hi-level process has been modelled from top to bottom. If there are to be two levels of group level process then the upper of the two levels should be considered to be a ‘group of groups’. This ‘group of groups’ level can be modelled either with use case diagrams or with activity diagrams or both, depending on how much ordering there is in the processes at that level.
For the purposes of these guidelines we will assume that there is only one level of group level processes and that each group process will be modelled with an activity diagram.

 Index
5.1 Create an Activity Diagram
If the hi-level process to which the group level processes belong is to be change managed as a single unit, create an activity diagram as a child of the business use case element for that group level process. Give the diagram the same name as that of the parent business use case.
If the group level process is to be change managed separately from the hi-level process to which it belongs, then create another package within the hi-level package and give it the same name as the business use case that it represents. Add the stereotype ‘group process’ to the new package. Create an activity diagram within the group process package with the name of the group process.

 Index
5.2 Add Initial and Final Nodes
Add an ‘InitialNode’ and an ‘ActivityFinal’ to the activity diagram:
[image: image14.emf] [image: image15.emf]
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5.3 Add Activities

Add activities for each primitive process that will be performed as part of the group process. A primitive process can be though of as ‘one person doing one thing at one time’. It is also a complete set of steps from the start of the primitive process to the end of the primitive process performed over a short period of time with no large time gaps. These steps will be modelled at a lower level. Name each activity starting with an active verb:
[image: image17.emf]Do This
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5.4 Connect Activities

Connect activities together with control flows (UML 2.0) or Transitions (UML1.5) to show the order in which the activities will take place. Note that these are not data flows. If it is required to operate on data or to send it somewhere, name an activity with the data operation required. Data will be defined in the business (conceptual) data model and referenced in the activity notes or description.
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Also connect the Initial Node to the first activity and the last activity to the Activity Final.
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5.5 Add Swimlanes

Create swimlanes with the names of the business worker roles that will perform will perform the activities. Move the activities into the swimlanes to allocate responsibility for performing the activity to the business worker.


[image: image21]
Note that the names of these business worker roles will not be the names of the individuals who will perform the activities but the name of the role that they take on in doing so. For example: salesperson, accounts clerk.

No significance is attached to the positioning of any element other than activities in swimlanes.
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5.6 Add Conditions

Add conditions to control flows to signify the business event that defines the start of the next process and the business outcome of the previous process.  The conditions can also signify an event coming across the business boundary from a business actor and starting a business process or going across the business boundary from the business to a business actor. Use of conditions to show interaction with business actors negates the needs to show swimlanes and activities for business actors over whom the business has no direct control.

[image: image23]
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5.7 Add Decisions and Merges

If the order in which activities are executed depends upon conditions, add a decision to the diagram. There will normally be one control flow going into the decision and more than one control flow coming out. Add non-overlapping conditions to the outgoing control flows to show under what conditions each path is taken. It should not be possible to take more than one path at any one time. If activities need to be executed concurrently, or if the order of execution is not important, use a fork instead of a decision.
It is acceptable to name a decision with a question and to define the conditions on the outgoing flows as the possible answers to the question.

If it is required to merge to paths together, use a merge symbol, which is the same as the decision symbol. UML 2.0 now allows one instance of the symbol to be used for both purposes if this makes the flow easier to understand. Do not use a join to merge two control flows if there is no concurrent activity at that point.

[image: image25]
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5.8 Add Forks and Joins

If it is required that more than one activity should take place at one time, add a fork to split the flow of control into two or more threads. At the point where the flow of the process arrives at the fork, all activities following the fork start immediately and run concurrently. Where the flow of activity needs to be re-synchronised, add a join to the diagram and control flows from the previous concurrent activities to the join. The flow of activity is held up until all activities prior to the join have completed.

[image: image27]
It is sensible to ensure that the join occurs on the same diagram as the fork otherwise confusion may arise as to how many activities are running at any one time. If there are many activities between the fork and the join, use hierarchic activities to break down and detail the flow of each thread.

 Index
6 Model Primitive Process Flow

The flow of a primitive process can be modelled in text in a process description document, in the textual notes attached to the process in the model, or as an activity diagram. An activity diagram is preferable.
6.1 Create an activity diagram
Use exactly the same approach used to model the flow of a group level process except for adding swimlanes. A primitive process is performed by one business worker, so swimlanes are not needed. Don’t be tempted to add a swimlane for the computer if one is used. This will require describing each interaction with the computer and will swell the size of the activity diagram to five times the size. It will also duplicate the job of the equivalent system use case in the system model and will embed system specific requirements into the business process model. It is far better to describe the process as if it were being performed manually with each activity as a step in the process.
For each primitive process activity in the group level process activity diagram, add an activity diagram as a child of the activity.  You may wish to replace the primitive process activity in the parent with a ‘structured activity’ in order to see in the parent diagram that there is a child activity diagram attached to the processes. The parent activity will then look something like this:
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The child will look something like this:
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Make sure that the business event on the child diagram which starts the process is the same as the condition on the control flow going into the parent activity. Do the same for the final outcome of the flow on the child and the condition on the outgoing control flow of the parent activity.
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7 Abstract Common Processes

As the model is being developed, there will likely be both group level and primitive processes that are common across hi-level processes. If this is so, then these processes should be removed from the hi-level processes in which they have been modelled and placed in a package at the top of the process structure and ‘Common Processes’. Within this package the common elements can be modelled as normal and links made from the hi-level process models to which they are common. They can also then be change managed separately from the hi-level processes that use them.
These common processes will often include support processes like, human resources, accounting, common marketing groups and so on, which may well have their own departments, while the hi-level processes may well operate across departments.
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8 Add Textual Description

As the process model is developed, the stakeholder representative is likely to express various ‘business requirements’, ‘business rules’, concepts and facts about the process and about the system that ultimately will help automate the process. Rather than putting these things straight away into their proper document or model, it saves a lot of valuable time with the stakeholder to type them into the textual note attribute of the relevant process activity, and formalise them later. Once the structure of the business process model is reasonably stable, this information can then be formalised as increased detail in the process model, business rules in the business rules document, system requirements and data elements in the business data model. Once formalised, the original text can be removed from the textual notes of the activity and any business rules replaced by a reference to the rule in the business rules document. These references will take the form BR m[.n] (see Define Business Rules – Task Guidelines).
It can also be useful to include references to each input and output for each process in the textual note attribute of the activity. The text attached to each activity then becomes:
Inputs: Business events, data, documents, physical objects
Business Rule References: BR m[.n]….
Outputs: Business events, data, documents, physical objects

Ensure that all the things referenced in the inputs and outputs have a formal definition somewhere else in the model or associated documentation so that these are no more than references to those definitions.
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9 Review Model with Stakeholder

Once the model is complete and the textual aspects have been formalised and referenced back in the model, go through the entire model, element by element with the representative stakeholder. Check the model for completeness, lack of ambiguity and ease of understanding.
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9.1 Check for Completeness

At every step of the process ask the question ‘Could anything different happen here?’  Think of all possible exceptions to the flow that has been described and ask if it is worth adding some more process to handle the possible exception. Some possible exceptions are simply not worth handling and it can be a judgement call to decide whether to model it or not. Ask the stakeholder if it has ever happened before or how often it has happened. If the occurrence of the exception is infrequent and the impact of its happening is low, then it probably isn’t worth modelling a response to it.
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9.2 Check for Ambiguity

Is it possible to interpret any aspect of the model in more than one way? Often this has to do either with a less than concise use of words or with words that are not properly defined either in the business (conceptual) data model or in the glossary (see Requirements Gathering Stage). If a word is ambiguous then it must be defined in one way or another, otherwise the sentences in which it is used, or the meaning of the model elements that it is used to name, will be also be ambiguous.
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9.3 Check for Ease of Understanding

This can be done by reviewing the model with a stakeholder who has not been involved in creating it. It the stakeholder has to ask many questions in order to understand the model, then ease of understanding is clearly lacking.
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10 Step Flow Activity Diagram
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