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Requirements Analysis
1. Introduction 

One half of two and two = ???

What is a requirement?  A requirement is something the system is capable of doing or a property that the system must have

For most software applications, a high-quality set of requirements is essential for successful application development.  Identifying and eliminating problems in requirements is the best known way to improve quality and shorten the development and testing phases of the software development life cycle (SDLC).

Whether the SDLC is waterfall, agile, scrum, etc; a requirements-based test plan is critical to developing quality software.  The effectiveness of the test plan can be significantly enhanced if quality assurance, development, and business analysts can improve the set of requirements on which the test plan is based.
The time taken to produce solid business requirements will save the project time and expense by reducing the time and cost of having to redo code that does not meet our users/clients business needs.  Coding without having solid, detailed business requirements means the developers will, in all likelihood, have to spend time re-coding to fix missed requirements.  QA will have to write new test cases, new builds will have to be released and more testing will take place.
This document will outline a method for analyzing requirements and documenting the results.

2. TYPES OF REQUIREMENTS

Functional Requirements

· Specify what the capability of the system

· Actions the product must take

· Derived from the main goal of the product

· Not a quality

· Characterized by verbs

Non-Functional Requirements

· Properties, or qualities, that the system must achieve, while satisfying its operational/functional requirements

· Characterized by adjectives

· Look and feel, Usability, Performance, Maintainability, etc
3. Requirements Review Process
3.1 Testability review
A typical software development lifecycle involves requirements gathering, analysis, design, coding, testing, implementation, and maintenance. A testable product ensures complete execution of the test scripts. Assuming that good test coverage is applied, most of the defects will be uncovered and fixed before the product is released. This insures customers will report a minimum number of defects.
Testability is a non-functional requirement important to the testing team members and the users who are involved in user acceptance testing. It can be defined as the property that measures the ease of testing a piece of code or functionality.

The time to influence testability is at the design phase.  This is usually during the requirements writing phase.  This is because at this stage the testability features can be built in the framework of the software design and can be effective in testing the insides of the software.

The objective of Evaluating Requirements Testability is to:

· • Review quality characteristics of requirements

· • Determine if requirements set is testable

· • Provide the basis for an effective Test Plan
When the initial requirements are complete, quality assurance initiates a review of the requirements document.  The requirements are reviewed for overall testability.  When the review is complete, the quality assurance team meets with the design team to discuss areas of possible improvement in the requirements document.  
3.2 Definition of testable requirements  

A requirement is a want or a need.  Requirements convey specific information about the product's desired capabilities and characteristics to the developers.  In order for a specification to be testable it must be stated in such as manner that pass/fail or quantitative assessment criteria can be derived from the specification itself and/or referenced information.  A good requirement has the following characteristics:
· Complete
· Correct
· Unambiguous
· Consistent
· Non-compound 
From a testing standpoint, we are interested in a quality characteristic we call testability. We define this characteristic using the following "rule" based on the quality criteria:
· If the requirement is INCOMPLETE, it is NOT testable.

· If the requirement is NOT CORRECT, it MAY or MAY NOT be testable.

· If the requirement is AMBIGUOUS, it is NOT testable.

· If a group of requirements is INCONSISTENT, that group is NOT testable.

· If the requirement is COMPOUND due to unverifiable human activities or multiple conditions, it is NOT testable.

3.2.1 Complete
Each requirement will be self-contained, and there will be no missing information.  To judge completeness, testers often need domain knowledge.  The following requirement is from the Social and Charitable gambling system:
The system shall allow users with ANONYMOUS USER or ORGANIZATION USER privilege to submit complaints to DIA regarding potential violations of Social & Charitable Gambling licenses.  The system shall first ask the user the following question:

Which of the following does your complaint relate to? (radio options)

     - Social or charitable gambling activity

       (Amusement games, contests, casino nights, games of skill or chance, bingo operations, raffles, or social gambling activities)

· Amusement device gaming

This requirement may not be complete if there are other potential violations listed in the gaming laws missing from the radio options listed in the requirement.  An analysis of the law, along with a potential interview of the subject matter expert may be needed to verify that this requirement is complete.
3.2.2 Correct
To be correct, a requirement must be properly derived from the business rules and operations.  For example, this requirement is from the Food Inspection application:
If the selected establishment’s current registration expires more than 60 days in the future, the system will not allow the renewal
If DIA’s business rules state that renewals can not be processed if the current registration expiration is more than 90 days in the future, the requirement would be incorrect and the system should allow renewals to be processed if the current registration expires 70 days in the future.  An analysis of the administrative law as well as interviews with the subject matter experts can prevent incorrect requirements.  
3.2.3 Unambiguous
Non-ambiguous requirements will be defined to an elementary level to avoid ambiguity in interpretation of their meanings. Terms used within the requirements shall be understandable and uniquely defined.  Following is an example of an ambiguous requirement from the Targeted Small Business system requirements:
When a request for a change is made by a business, the system must collect a reason for the change from the business.

This requirement is ambiguous because it does not define the type of change being requested nor does it state how the reason is to be collected.  A non-ambiguous way to state this requirement would be:
When a request for a change to owner minority type is made by a business, the system must collect a reason for the change from the business by requiring a response to be entered in a text box on the change request page.

Other things that make requirements ambiguous include the use of adjectives (good, fast), adverbs (always, never), non-specific words (and/or, TBD), and modifying phrases (if necessary, shall be considered). 
3.2.4 Consistent
Requirements will be consistent with each other in terms of requirement format, content, meaning, interpretation, and interrelationship among requirements that are related.  An example of inconsistent requirements can be found in the requirements for the Social and Charitable Gambling system:
	ADMIN.APP.0160

1/10/2008

Proposed
	The system shall allow a user to remove a cash or check payment from the application (if, for example, the application was rejected and the check was returned, or if the information was incorrectly entered).  This information would not be removed from the system but would allow the user to enter a new payment, if necessary.

The system shall NOT, however, allow an administrator to remove a credit card payment under any circumstances.  

	ADMIN.APP.0180

1/10/2008

Proposed
	If the system detects that the applicant has made a payment greater than the approved licenses within the submission, the system must provide a method to reconcile this difference.  If the application paid with a credit card, the system shall allow the administrator to remove the credit card payment.
If the applicant paid with cash or a check, the system shall not allow the administrator to complete the application until the payment received matches the amount approved.  Since the system is limited to only recording the receipt of one check, one cash receipt or one credit card payment, the administrator is required to remove the check, cash receipt, or credit card from the application,  and request another payment for the correct amount.


Requirement 160 states that credit card payments can not be removed from the system.  Requirement 180 states that credit card payments can be removed from the system.  This inconsistency can be resolved during a requirements review session with the business analyst, developer, and customer.  
3.2.5 Non-compound

Each requirement should be stated in as elementary a level as possible to avoid embedding several "sub requirements" in one requirement. Requirements can be analyzed to minimize occurrence of "connectors" (and, or, nor, if / then / else). There is also no mixing of software activities with unverifiable human activities.
For example, this compound requirement is found in the Offsets requirements document:

CSR will perform a second review after changes have been submitted by the customers or at a designated time.  If a customer has not indicated a warrant is to be held, CSR will release the warrant.
This requirement is compound because it contains unverifiable human activities (the CSR second review, the customer submitted changes, and the CSR warrant release).  The requirement also contains an “if” statement.  The “if” statement could be better stated as its own requirement:
The warrant shall be released after the review process is complete and no holds are attached to the warrant.
3.3 Review Process
Most testing experts agree that a requirements-based Test Plan is critical to developing quality software. The effectiveness of the Test Plan can be significantly enhanced if Quality Assurance can improve the quality of the set of requirements on which the Test Plan is based.

Prior to using the requirements to develop the Test Plan, an analysis should be performed to evaluate the testability of the requirements.  The requirements review should begin as soon as the initial requirements are being drafted.  The results of the review can be recorded on a spreadsheet such as the one presented below.  Once requirements have been identified that are untestable and the review is complete, a meeting with the business analyst and developer should be held to resolve the problems. Once the requirements are deemed testable, the Test Plan can be completed and the test team can proceed into development of test cases.

The ITE test plan template includes a risk section, and requirements problems (ambiguity, completeness, etc) should always be considered as a major risk to successful testing of an application.  A thorough requirements review can mitigate this risk.  Because of time constraints in many projects, a thorough review of all areas of the requirements may not be possible.  In such a case, it is important to prioritize the functional areas of the requirements and focus the majority of effort on the highest priorities.
Completion of the requirements review spreadsheet can be an effective way of collecting metrics regarding the quality of the requirements.  For example, after an initial review, if only 40% of the requirements are testable, the project team can focus their efforts on improving the requirements document which will affect the overall quality of the product.

The requirements review can be a very effective filter leading to improved requirements and an improved product.  Identifying and eliminating problems in requirements is the best-known way to improve quality, and shorten the development and testing phases of a project. 
4. Requirements Analysis Spreadsheet
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