Introduction to Requirement
Traceability

Requirement traceability is a crucial aspect of software development, ensuring that the final product
aligns with the original project goals and specifications. This process involves establishing and
maintaining relationships between requirements, design elements, and implementation artifacts
throughout the software lifecycle. It ensures clarity and consistency throughout the project lifecycle by
providing a clear path to track how requirements are implemented and verified.
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Importance of Requirement
Traceability

O Ensures Alignment with O Facilitates Change Management

Business Goals :
In complex projects, changes to

Requirement traceability helps ensure that requirements are inevitable. Requirement
the final product or system aligns with the traceability enables the team to understand
organization’'s business objectives and the impact of these changes, allowing them
requirements. By maintaining a clear link to assess the implications and make
between requirements and the various informed decisions about how to proceed.
stages of development, stakeholders can This helps minimize the risk of rework and
validate that the project is on track to ensures the project remains on schedule and
deliver the intended functionality and value. within budget.

O Enhances Visibility and Q Improves Testing and Validation
Transparency Requirement traceability helps ensure that
By establishing clear traceability, all requirements are properly tested and
stakeholders can easily visualize the validated. By linking test cases to specific
relationships between requirements, design, requirements, the team can more effectively
and implementation. This increased visibility identify and address any gaps or defects,
promotes better collaboration, improving the overall quality of the final
communication, and accountability product or system.

throughout the project lifecycle, ensuring
that everyone involved has a clear
understanding of the project's progress and
status.
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Establishing Requirement Traceability

Establishing requirement traceability is a critical aspect of software development that involves
systematically linking requirements to other project artifacts throughout the development lifecycle.
Here's a step-by-step guide on how to establish requirement traceability:

1. Identify and Document Requirements: Gather and document all requirements, including functional
and non-functional requirements, based on stakeholder needs and expectations. Assign a unique
identifier to each requirement for easy reference and tracking.

2. Create a Traceability Matrix: Set up a traceability matrix or use a traceability tool to establish links
between requirements and other project artifacts. The matrix typically includes columns for
Requirement ID, Requirement Description, Design Documents, Code Modules, Test Cases, and other

relevant artifacts.

5. Link Requirements to Design Documents: Review design documents, such as architectural diagrams,
system specifications, and interface designs, to identify how each requirement will be addressed in
the design. Link each requirement to the specific sections or components of the design documents

where it is addressed.

4. Link Requirements to Code Modules: Identify the code modules or components responsible for
implementing each requirement. Link each requirement to the corresponding code modules where it

is implemented.

5. Link Requirements to Test Cases: Develop test cases based on the requirements to verify that the
software meets the specified functionality. Link each requirement to the test cases designed to
validate it.

6. Maintain and Update Traceability: Continuously update the traceability matrix throughout the
project lifecycle to reflect changes in requirements, design, code, and testing.

7. Perform Impact Analysis: Use the traceability matrix to conduct impact analysis when changes occur.
Identify how changes to requirements affect other project artifacts and plan accordingly to manage

the impact

8. Verify and Validate Requirements: Use the traceability matrix to ensure that all requirements are
adequately covered by test cases.
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Requirement Traceability Matrix (RTM)

A Requirement Traceability Matrix (RTM) is a tool used in software development to ensure that all
requirements are linked to the elements that satisfy them, such as design documents, code modules, and
test cases. Here's a simplified example of how an RTM might look:

Requirement ID Requirement Design Code Module Test Case
Description Document
REQ-001 User should be DD-001 CM-001 TC-001

able to login

REQ-002 User should be DD-002 CM-002 TC-002

able to logout

REQ-003 User should be DD-003 CM-003 TC-003
able to create a

new account

REQ-004 System should DD-004 CM-004 TC-004
validate input
data

e Requirement ID: Each requirement is assigned a unique identifier for easy reference.
e Requirement Description: Describes what the requirement entails.

e Design Document: Refers to the document or section of the design where the requirement is

addressed.
e Code Module: Indicates the code module(s) responsible for implementing the requirement.

o Test Case: Specifies the test case(s) designed to verify that the requirement is met.
For instance:

e REQ-001 states the requirement for user login. It's addressed in Design Document DD-001,
implemented in Code Module CM-001, and tested by Test Case TC-001.

e REQ-002,REQ-003,and REQ-004 follow a similar pattern.

How RTM Works:

1. Requirement Identification:

o Each requirement is assigned a unique identifier (Requirement ID) and described in detail

(Requirement Description).
2. Linking to Design Documents, Code Modules, and Test Cases:
o The RTM establishes links between requirements and other project artifacts
3. Tracking Requirement Implementation:

o For each requirement, the RTM shows where it is addressed in the design, implemented in code,

and tested through test cases.

o For example, REQ-001 (User login) is addressed in Design Document DD-001, implemented in
Code Module CM-001, and tested by Test Case TC-001.

4. Maintaining Traceability:

o The RTM is continuously updated throughout the project lifecycle to reflect changes in

requirements and other related artifacts.

o If a requirement is modified or added, corresponding updates are made in the RTM to ensure

consistency and alignment across all project artifacts.
5. Verification and Validation:

e During testing, the RTM ensures that all requirements are adequately covered by test cases, verifying
that the implemented system meets the specified requirements.
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Types of RTM

1. Forward Traceability Matrix:

A forward traceability matrix tracks the relationship between requirements and downstream artifacts

such as design documents, code modules, and test cases. It helps ensure that all requirements are

addressed during subsequent stages of development.

In the context of software development, "artifacts” refer to any tangible or intangible items produced or

used during the software development lifecycle

In software development, "downstream artifacts” refer to the deliverables, documents, or components

that come after or are derived from an earlier stage in the development process

Requirement ID Requirement Design Code Module Test Case
Description Document

REQ-001 User should be DD-001 CM-001 TC-001
able to login

REQ-002 User profile DD-002 CM-002 TC-002

management

2. Backward Traceability Matrix:

A backward traceability matrix establishes links from downstream artifacts back to the original

requirements. It helps ensure that every design element, code module, or test case has a clear link to the

requirement it fulfills.

Design Code Module Test Case Requirement ID Requirement
Document Description
DD-001 CM-001 TC-001 REQ-001 User should be
able to login
DD-002 CM-002 TC-002 REQ-002 User profile

3. Bi-Directional Traceability Matrix:

management

A bi-directional traceability matrix combines elements of both forward and backward traceability. It

allows for tracing requirements both forward to implementation and backward to their source.

Requirement ID Requirement Design Code Module Test Case
Description Document
REQ-001 User should be DD-001 CM-001 TC-001
able to login
REQ-002 User profile DD-002 CM-002 TC-002
management
Design Code Module Test Case Requirement ID Requirement
Document Description
DD-001 CM-001 TC-001 REQ-001 User should be
able to login
DD-002 CM-002 TC-002 REQ-002 User profile

management
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Techniques for Effective Requirement
Traceability

1. Comprehensive Tracing
2. Hierarchical Structuring
3. Cross-Functional Collaboration

4. Automated Traceability
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