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1.INTRODUCTION

This paper is prepared with the intention of providing an insight into the important concept in the life cycle of a Software called Traceability Matrix. 

1.1 Overview

Automation requirement in an organization initiates it to go for a custom built Software. The client who had ordered for the product specifies his requirements to the development Team and the process of Software Development gets started. In addition to the requirements specified by the client, the development team may also propose various value added suggestions that could be added on to the software. But maintaining a track of all the requirements specified in the requirement document and checking whether all the requirements have been met by the end product is a cumbersome and a laborious process. But if high priority is not provided to this aspect of Software development cycle, it may result in a lot of confusion and arguments between the development team and the client once the product is built. 

The remedy for this problem is the Traceability Matrix.

1.2 Executive Summary

What is Traceability Matrix?

Requirements tracing is the process of documenting the links between the user requirements for the system you’re building and the work products developed to implement and verify those requirements.  These work products include Software requirements, design specifications, Software code, test plans and other artifacts of the systems development process.  Requirements tracing helps the project team to understand which parts of the design and code implement the user’s requirements, and which tests are necessary to verify that the user’s requirements have been implemented correctly.
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In the diagram, based on the requirements the design is carried out and based on the design, the codes are developed. Finally, based on these  the tests are created. At any point of time , there is always the provision  for checking which test case was developed for which design and for which requirement that design was carried out. Such a kind of Traceability in the form of a matrix is the Traceability Matrix.

1.3 Disadvantages of not using Traceability Matrix



What happens if the Traceability factor is not considered while developing the software?

· The system that is built may not have  the necessary functionality to meet the  customers and users needs and expectations

· If there are modifications in the design specifications, there is no means of tracking the changes

· If there is no mapping of test cases to the requirements, it may result in missing a major defect in the system

· The completed system may have “Extra” functionality that may have not been specified in the design specification , resulting in wastage of manpower, time and effort.

· If the code component that constitutes the customer’s high priority requirements is not known, then the areas that need to be worked first may not be known thereby decreasing the chances of shipping a useful product on schedule

· A seemingly simple request might involve changes to several parts of the system and if proper Traceability process is not followed, the evaluation of the work that may be needed to satisfy the request may not be correctly evaluated
1.4 Where can a Traceability Matrix be used?


Is the Traceability Matrix applicable only for big projects?


The Traceability Matrix is an essential part of any Software development process, and hence irrespective of the size of the project, whenever there is a requirement to build a Software this concept  comes into focus.


The biggest advantage of Traceability Matrix is backward and forward  traceability. (i.e) At any point of time in the development life cycle the status of the project and  the modules that have been tested  could be easily determined thereby reducing the possibility of speculations about the status of the project.

1.5 Test coverage


Some of the persistent questions that get repeated often with regard to Testing are, “Did we test that the account numbers are valid?” , “ Is the pin number field accepting null values?” . These are very difficult question to answer, but with the help of Traceability Matrix, it is possible to relate all possible functional requirements to a test case. The Matrix indicates which test case does that test.

2. TRACEABILITY FROM THE TESTING PERSPECTIVE


The concept of Traceability Matrix is very important from the Testing perspective. This chapter discusses about the point where Traceability Matrix gets involved in Testing and the means of developing it.

2.1 Traceability Matrix in testing

Where exactly does the Traceability Matrix gets involved in the broader picture of Testing?

The Traceability Matrix is created even before any test cases are written, because it is a complete list indicating  what has to be tested. Sometimes there is one test case for each requirement or several requirements can be validated by one test scenario. This purely depends on the kind of application that is available for testing.
2.2 Developing a Traceability Matrix


How is the Traceability Matrix developed?

In the design document, if there is a Design description A, which can be traced back to the Requirement Specification A, implying that the design A takes care of Requirement A. Similarly in the test plan, Test Case A takes care of testing the Design A, which in turn takes care of Requirement A and so on.

Forward/Backward Traceability 

Forward/Backward Traceability









There has to be references from Design document back to Requirement document, from Test plan back to Design document and so on. 


Usually Unit test cases will have Traceability to Design Specification and System test cases /Acceptance Test cases will have Traceability to Requirement Specification. This helps to ensure that no requirement is left uncovered  (either un-designed / un-tested).


Requirements Traceability enhances project control and quality. It is a process of documenting the links between user requirements for a system and the work products developed to implement and verify those requirements. It is a technique to support an objective of requirements management, to make certain that the application will meet end-users needs.
3. Creating a Traceability Matrix

Traceability Matrix gives a cross-reference between a test case document and the Functional/design specification document.    This document helps to identify, if the Test case document contains tests for all the identified unit functions from the design specification.   From this matrix we can collect the percentage of test coverage taking into account the percentage of functionalities to the total tested and not tested.

	Requirement
	Function Specification
	Design Specification
	Source Code Files
	Test Cases

	Modification of Auto Load Process
	BRD section

 

    6.5.8
	LLD section 3.1
	SCW2FORCE.PRG

 
	Test Case No.:  1 to 10 (Reference: 1099_Reporting_ Test_Record.Doc)

	Modification of Force Balance Process
	BRD section

 

    6.5.8
	LLD section 3.2
	W2FORCE.PRG
	Test Case No.:  1 to 10 (Reference: 1099_Reporting_ Test_Record.Doc


According to the above table, the requirement specifications are clearly spelt out in the requirement column. The functional specification notified as BRD section 6.5.8 tells about the requirement that has been specified in the Requirement document (i.e it tells about the requirement to which a test case is designed). With the help of the Design Specification, it is possible to drill down to the level of identifying the  Low Level Design for the Requirement specified.

Based on the requirements, code is  
developed. At any point of time, the program corresponding to a particular requirement could be easily traced back.  The test cases corresponding to the requirements are available in the Test Case column.

4. Conclusion


“If you are not going to identify the defects, the customer would!”

This is a very famous axiom associated with improperly tested Software. This is caused due to the poor maintenance of the track of defects, which causes speculations regarding the tested, and the untested part of the Software. From the above discussion the importance and the ways and means of developing the Traceability Matrix had been clearly brought out . It must be borne in mind that strict adherence to the maintenance of the Traceability Matrix during the Software  Life Cycle will result in Software that is rigorously tested with all possible Test Cases executed without any untouched scenarios.
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