ANNEX 2 Traceability

1 Introduction

1.1 What is traceability?

ISO 8402 definition:

"The ability to retrieve

· history

· usage

· localization of item(s) or similar activity(ies)

  by means of a registered identification."

TMWG definition:

"Traceability is a mechanism to link all the deliverables in the various stages of the methodology. It enables a modeller to clearly identify at what stage in the process he has reached and where a particular deliverable was created."

1.2 Why is traceability needed?

Traceability is necessary to enable modellers and developers to demonstrate to their clients which of their business requirements have been met.

Traceability is one the major quality criteria of any modelling/software development.

Traceability is needed by the modellers:

· to help them to find their way in the modelling process,

· to facilitates queries in a modeling approach.

In the context of message development, traceability is useful to facilitate future modifications of the messages.  

Within the UN/CEFACT Unified Modeling Methodology, the requirement list is the formalisation of what the clients want and each of the requirements has a unique reference number and status which enables developers to indicate if the requirement has been met or not.

1.3 Traceability Items

Definition of Traceability Item

"Any artifact, whether it is a textual or model item, which needs to be explicitly traced from another artifact in order to keep track of the dependencies between them."

In addition to items defined as deliverables of Business Process Modelling, it is necessary to capture and track the attributes of, and traceability between, many other kinds of item.  These other traceability items include issues, assumptions, requests etc.

Capturing and tracking these other kinds of traceability item will help the effective management of the Business Process Modelling project.

1.4 Implicit and Explicit Traceability

There is a certain amount of traceability implicit in any modelling process.  This is supplied by the formal relationships between the artifacts in the process. It provides a level of traceability which allows impact analysis to be undertaken using the information held in the models.

Implicit relationships are fundamental to the modelling process and benefit from being built as a natural part of the modeller’s work.  These relationships are central to the modelling process and are constructed, and maintained, as the models are matured.

Implicit traceability is limited to the relationships available in the modelling method.

Some materials used in the modelling process are related items which may be directly related to one of the artifacts, to more than one artifact, or to a workflow, in the Business Process Model that need to consider them. It is therefore necessary to have an explicit traceability to link all these items into a single hierarchy, such as is shown in Section 1.5 below.

1.5 Possible Cost Impact

A major decision in setting up a traceability process is the level of traceability that is required and how much explicit traceability is necessary to meet this goal.  The level chosen shall facilitate the modelling process, not complicate and restrict it.

The addition of explicit traceability to Business Process Modelling could have a significant cost impact, especially when the long-term cost of populating and maintaining this additional information is considered. It is essential to establish an appropriate level of explicit traceability, one which gives a justifiable added value advantage in balance with the cost.

2 Traceability Identifiers

To answer the modeller's needs for traceability, TMWG is proposing that all workflows and  artifacts produced should be identified by a traceability identifier. This explicit mechanism is one of many mechanisms required in a complete traceability strategy. It is independent of the modelling method used and is of low cost to implement. It includes a basic facility to trace related items.

2.1 Naming/numbering convention 

A naming/numbering convention is proposed that should ensure bottom-up and top-down traceability of the  artefacts produced in the various workflows in the UMM. 

The following chart summarises the convention used for the different types of traceability item. These are explained in the further, more detailed, text.

EDITOR NOTE: THIS TABLE NEEDS TO BE UPDATED

	WORKFLOW ITEMS
	
	
	
	which may contain

	Requirements: BOM
	Requirements: BRV
	Analysis: BTV
	Design: BSV
	

	D-<name>-<number>
	D-<name>-<number>

.E-<name>-<number>
	D-<name>-<number>

.E-<name>-<number>

.Z-<number>
	
	

	is followed by…, for…
	is followed by…, for…
	is followed by…, for…
	
	ARTIFACT

	.R
	.R
	
	
	Requirement List

	.R-<number>
	.R-<number>
	
	
	       Requirement

	.G
	.G
	
	
	Glossary

	.U-<name>-<level>-<number>
	.U-<name>-<level>-<number>
	
	
	Use Case

	.U-<name>-<level>-<number>

.A-<number>
	.U-<name>-<level>-<number>

.A-<number>
	
	
	Activity Diagram

	.U-<name>-<level>-<number>

.S-<number>
	.U-<name>-<level>-<number>

.S-<number>
	
	
	Sequence Diagram

	
	.C -<number>
	.C -<number>
	
	Class Diagram

	.C+ -<number>
	.C+ -<number>
	.C+ -<number>
	
	Class Diagram 

(whole system)

	followed by…, when there is…
	followed by…, when there is…
	followed by…, when there is…
	
	SUPPLEMENTARY

	.T -<number>
	.T -<number>
	.T -<number>
	
	Related Item


3 Glossary of Traceability Types

3.1 WorkFlow Items

Type RM: Workflow i: Requirements: Business Operations Map (BOM)

A business area modelling  is identified by the key letter D followed by a name and a unique number.

RM-<name>-<number>

note: <number> is a unique number

An example is 

RM-purchasing-1

Type RV: Workflow ii: Requirements: Business Requirements View (BRV)

An business sub-area is included into a business area.

It is identified by the key letter RV followed by a name and a unique number within the business area. So an business sub-area which is part of business area RM-<name>-<number> will be referred to as

RM-<name>-<number>.RV-<name>-<number>

note: <number> is a sequential number within a business area

An example of an business sub-area is: 

RM-purchasing-1.RV-order from catalog-1

Type Z: Workflow iii: Analysis: Business Transaction View (BTV)

An analysis workflow relates to an business sub-area within a business area.

It is identified by the key letter Z followed by a sequence number. So an analysis is in an business sub-area which is part of a business area will be referred to as

RM-<name>-<number>.RV-<name>-<number>.Z-<number>

note: <number> is a sequential number 

An example of an Analysis is: 

RM-purchasing-1.RV-order from catalog-1.Z-2

3.2 Artifact Items

Type R (i): Requirement list

A requirement list is identified by the key letter R.

A requirement list from the Requirements: BOM Workflow will be referred to as:

RM-<name>-<number>.R

A requirement list developed in an Requirements: BRV Workflow within a business area will be referred to as:

RM-<name>-<number>.RV-<name>-<number>.R

Type R (ii): Requirement

A requirement within a requirement list has a unique requirement number and will be referred to as:

RM-<name>-<number>.R-<number> 

or

RM-<name>-<number>.RV-<name>-<number>.R-<number>

An example  is:

RM-purchasing-1.R-10 or RM.purchasing-1.RV-order from catalogue-1.R-14

Type G: Glossary

A glossary  is identified by the key letter G.

A glossary from a Requirements: BOM Workflow will be referred to as:

RM-<name>-<number>.G

A glossary from an business sub-area within an area will be referred to as:

RM-<name>-<number>.RV-<name>-<number>.G

Type U: Use case

A Use Case is identified by the key letter U followed by a name, a level (defined by an integer, in general less than ten) and a unique contextual number.

U-<name>-<level>-<number>



note: <number> is a unique number

So a use case attached to a business area will be referred to as:

RM-<name>-<number>.U-<name>-<level>-<number>

Examples are:

RM-purchasing-1.U-purchasing-1-1

RM-purchasing-1.U-specify product-2-1

RM-purchasing-1.U-source potential suppliers-2-2

A Use Case attached to an business sub-area will be referred to as:

RM-<name>-<number>.RV-<name>-<number>.U-<name>-<level>-<number>

Examples are:

RM-purchasing-1.RV-order from catalog.1.U-purchasing-1-1

RM-purchasing-1.RV-order from catalog.1.U-specify product-2-1

RM-purchasing-1.RV-order from catalog.1.U-source potential suppliers-2-2

A use case is described by a diagram and a text description. The same identifier should be used in both the use case diagram and the completed use case template.

Type A: Activity diagram

In general there is only one activity diagram associated with a Use case. In some complex cases, there may be more than one. 

An Activity Diagram is identified by the key letter A followed by a unique contextual number.

A-<number>



note: <number> is a unique number
So an Activity Diagram attached to a use case will be referred to as:

RM-<name>-<number>.U-<name>-<level>-<number>.A-<number> 

in the Requirements: BOM Workflow 

or

RM-<name>-<number>.RV-<name>-<number>.U-<name>

-<level>-<number>.A-<number> 

in a Requirements: BRV Workflow 
Examples are:

RM-purchasing-1.U-purchasing-1-1.A-1

RM-purchasing-1.RV-order for catalog-1.U-purchasing-1-1.A-1

RM-purchasing-1.RV-order for catalog-1.U-purchasing-1-1.A-2

Type S: Sequence diagram

A Sequence Diagram is identified by the key letter S followed by a unique contextual number.

S-<number>



note: <number> is a unique number
Several sequence diagrams may be developed for each use case. So a Sequence Diagram attached to a use case will be referred to as:

RM-<name>-<number>.U-<name>-<level>-<number>.S-<number> 

in the Requirements: BOM Workflow 

or

RM-<name>-<number>.RV-<name>-<number>.U-<name>

-<level>-<number>.S-<number>

in a Requirements: BRV Workflow.

Examples are:

RM-purchasing-1.U-purchasing-1-1.S-1

RM-purchasing-1.RV-order for catalog-1.U-specify product-2-1.S-1

RM-purchasing-1.RV-order for catalog-1.U-specify product-2-1.S-2

Type C: Class diagram

A Class Diagram can be related either to a use case in an Analysis or Design Workflow, or alternatively to an e-business system in the analysis workflow. 

A Class Diagram related to a use case is identified by the key letter C followed by a unique contextual number.

A class diagram related to the whole system is identified by  C+ followed by a unique number.

C-<number> or C+-1



note: <number> is a unique number

A Class Diagram will be referred to as:

RM-<name>-<number>RV-<name>-<number>.U-<name>-<level>

-<number>.C-<number>

or

RM-<name>-<number>.RV-<name>-<number>.Z-<number>

.U-<name>-<level>-<number>.C-<number> 

or

RM-<name>-<number>.E-<name>-<number>.Z-<numbe>.C+  

for the system use case.

Examples are:

RM-purchasing-1.RV-order for catalog-1.U-specify product-2-1.C-1

RM-purchasing-1.RV-order for catalog-1.Z-2.C+-1

3.3 Supplementary Items

Type T: Related Item

A Related Item is any piece of relevant material that is not a direct ouput of the modelling process but which can be related to any workflow or artifact of the modelling process.

A Related Item is identified by the key letter T followed by a unique contextual number.

T-<number> 



note: <number> is a unique number

This identifier is attached to the end of the appropriate identification of the model item with which the Related Item is associated. If the Related Item is associated with more than one model item, it is associated with the 'parent' model.item

So a related item associated with a use case attached to a business area will be referred to as:

RM-<name>-<number>.U-<name>-<level>-<number>.T-<number

Alternative presentation

Rather than to use long names with separators, it may be more efficient to embed in each diagram a traceability table.

Examples

Example of a requirement list attached to a business area.

	
	Name
	Level
	Number

	WORKFLOWS
	
	
	

	i:Requirements: BOM
	Purchasing
	
	4

	I:Requirements: BRV
	
	
	

	Iii:Analysis: BTV
	
	
	

	Iv:Design: BSV
	
	
	

	ARTIFACTS
	
	
	

	Requirement List
	R
	
	

	Glossary
	
	
	

	Use case
	
	
	

	Activity diagram
	
	
	

	Sequence Diagram
	
	
	

	Class diagram
	
	
	


Example of a sequence diagram attached to a use case, it-self attached to an Analysis within a business sub-area.

	
	Name
	Level
	Number

	WORKFLOWS
	
	
	

	i:Requirements: BOM
	Purchasing
	
	4

	ii:Requirements: BRV
	Order from catalog
	
	5

	iii:Analysis: BTV
	Order from catalog
	
	2

	iv:Design: BSV
	
	
	

	ARTIFACTS
	
	
	

	Requirement List
	
	
	

	Glossary
	
	
	

	Use case
	Get quote
	2
	3

	Activity diagram
	
	
	

	Sequence Diagram
	S
	
	2

	Class diagram
	
	
	


Example of a class diagram attached to a use case from  Analysis within a business sub-area.

	
	Name
	Level
	Number

	WORKFLOWS
	
	
	

	i:Requirements: BOM
	Purchasing
	
	4

	ii:Requirements: BRV
	Order from catalog
	
	5

	iii:Analysis: BTV
	Order from catalog
	
	2

	iv:Design: BSV
	
	
	

	ARTIFACTS
	
	
	

	Requirement List
	
	
	

	Glossary
	
	
	

	Use case
	Get quote
	2
	3

	Activity diagram
	
	
	

	Sequence Diagram
	
	
	

	Class diagram
	C
	
	1


Example of a system class diagram from an Analysis within a business sub-area.

	
	Name
	Level
	Number

	WORKFLOWS
	
	
	

	i:Requirements: BOM
	Purchasing
	
	4

	ii:Requirements: BRV
	Order from catalog
	
	5

	iii:Analysis: BTV
	Order from catalog
	
	2

	Iv:Design: BSV
	
	
	

	ARTIFACTS
	
	
	

	Requirement List
	
	
	

	Glossary
	
	
	

	Use case
	
	
	

	Activity diagram
	
	
	

	Sequence Diagram
	
	
	

	Class diagram
	C+
	
	1


C+: System Class Diagram

