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Characteristics of Good Requirements

This section describes characteristics that clarify customer’s needs and make requirements “good”. These characteristics help you to focus the corresponding expectations of the entire team. One can view the Requirements Definition Process as ‘factory’ process that transforms ‘Raw” requirements into a “Finished” set that possesses the desired characteristics.

1. Characteristics that Improve Individual Requirements

The most specific expectations that the customer will have are those that concern the details, features, and functions of your product or service. The following table summarizes characteristics of individual requirements that clarify these expectations during the Requirements Definition Process and reduce the risk of surprises at the time of delivery.

	Characteristic
	Benefit

	Unambiguous
	Has the same interpretation for all parties

	Understandable
	In language the customer will understand

	Complete
	Includes all essential functionality

	Appropriate
	Is the ‘right’ thing to do

	Accurate
	Correctly represents the business and system need.

	Verifiable
	Can be practically confirmed


Table 1 - Summary of Characteristics that Improve Individual Requirements

1.1 Unambiguous

A requirement is unambiguous if it has the same interpretation for the customers, the requirement determiners, and the requirement recipients. Different interpretations by different participants will usually result in unmet expectations. For example, if there are multiple interpretations of a requirement by two recipients, the components they later provide (say IBS and GBS) may not fit together, thus delaying the project.

	Before: The financial report must show profits in local and US currencies

	After:  The financial report must show profits in local and US currencies using the exchange rate printed in the Wall Street Journal for the last business day of the period being reported.


Example 1 - Reducing Ambiguity

Reducing ambiguity is impossible to prevent completely because it is introduced into requirements in natural ways:

· Requirements can contain technical implications that are obvious to the requirement recipients but not to the customers.

· Requirements can contain business implications that are obvious to the customer but not to the requirement recipients.

· Requirements may contain everyday words whose meanings are “obvious” to everyone, yet different for everyone.

· Requirements are reflections of detailed explanations that may have included multiple events, multiple perspectives, verbal rephrasing, emotion, iterative refinement, selective emphasis, and body language - none of which are captured in the written statements.

A glossary of customer terms is a good technique for removing some of this ambiguity however it is not sufficient on its own.  All participants have to constantly test their understanding by challenging potential ambiguity. For example, the following should usually be challenged:

· "And and Or “  - Have well defined meanings and ought to be completely unambiguous, yet are often understood only informally and interpreted inconsistently. For example, consider the statement “The alarm must ring if button T is pressed and if button F is pressed.” This statement may be intended to mean that to ring the alarm, both buttons must be pressed or it may be intended to mean that either one can be pressed. A statement like this should never appear in a requirement because the potential for misinterpretation is too great. A preferable approach is to be very explicit, for example, “The alarm must ring if both buttons T and F are pressed simultaneously. The alarm should not ring in any other circumstance.”

· “Always” -  Might really mean “most of the time,” in which case it should be made more explicit. For example, the statement “We always run reports A and B together” could be challenged with “In other words, there is never any circumstance where you would run A without B and B without A?”

· “Never” - Might mean “rarely”, in which case it should be made more explicit. For example, the statement “We never run reports A and B in the same month” could be challenged with, “ So that means that if I see that A has been run, I can be absolutely certain that no one will want to run B.”

· “Boundary Conditions” - Statements about the line between true and false and do and don’t. These statements may or may not be meant to include end points. For example, “We want to use method X when there are up to 10 paging events, but method Y other-wise” could be challenged with “so for exactly 10 paging-events, you want to use method X, right?

A useful technique to uncover ambiguity is the use of the Ambiguity Poll as described by Donald Gause and Gerald Weinberg in their book  “Exploring Requirements: Quality Before Design”. 

1.2 Understandable

Requirements must be understandable to both the customers and the requirement recipients. Although this may seem obvious, it is not always actively practiced. Requirements can be formally unambiguous yet incomprehensible to the customer.

When individuals tell you that they don’t understand a written statement or a verbal explanation, you are able to address the issue directly. You can do this with a variety of techniques to use, some of which are described below. You have to judge which techniques to use and when. You may even need to use more than one. At least you know that additional clarification is necessary - your audience has told you.

However, when individuals tell you that they do understand, this only means that they are comfortable with their own degree of understanding, which may still differ from what was meant. Therefore, don’t discount the benefits of additional clarification even when it is not specifically requested. Following are three ways to increase the understandability of requirements.

Conciseness

Keep the statements concise. As excess verbiage is removed, the essential nature of the requirement comes into clearer focus. 

	Before:  Some of our customers might or might not qualify for our special rates. If they don’t qualify, which is usually the case, then they have to sign form A. Sometimes, they’re pretty good customers so we give them these special rates, in which case they have to sign form B. We sometimes run out of form B so we just fill out form A and then explain what happened. Then we mail out an order blank for more of form B. We can also order form B by phone or use the FAX option.

	After:    Customers who qualify for special rates sign form B; otherwise they sign form A.


Example 2 - Understandable (Improving Conciseness)

Perspective

Acknowledge, and take on, a different perspective. You can prevent a great deal of misunderstanding by communicating in terms and detail that are truly relevant to the audience. 

Sample viewpoints for your project may include middle management, operational groups, and technical leaders. These views apply to Level 3 as well as to the customer (Gateways, subscribers, etc.), and have to be qualified further where there are strong factions within a broader group.

Perspectives of systems development activities are analogous to views of building a house.

	Owner’s View:  "I know it when I see it and expect perfection in every component." I have little or no interest in technical or construction details but lots of interest in cosmetic details. I’ll start with specific requirements but reserve the right to change my mind after seeing what’s actually available or affordable. To me, this project is a unique, major event.

	Designer’s View:   "I deal with the essential esthetics and think in terms of abstractions and models. I have broad understanding of what customers need and what’s possible and affordable, and can suggest solutions to fit any budget. To me, this project is another opportunity to evolve my elegant working set of general design concepts and components.

	Builder’s View:   "I deal with construction details, and expect detailed specifications as input. I have some, but not much, latitude for deviation from specifications, but I can create tremendous swings in owner satisfaction wit those minor deviations. To me, this project is another opportunity to demonstrate my efficiency and craftsmanship.


Example 3 - Different Perspectives

Jargon

Be wary of jargon, which is commonly used to increase understanding. Jargon evolves over time and begins to convey a great deal of meaning, including a host of derived implications, to the specific group that created it. However, it is extremely difficult for an outsider to get up to speed on jargon. As a result, use of jargon can have the effect of decreasing understanding.

For example, techno-jargon directly from customers may convey meaning to the Requirements Determiners that are more limited than intended.

Customers will be at ease with their own business jargon, and you would expect their statements to contain many examples. Customers will expect you to learn and use their jargon. Document the best definitions of these that they can provide. Ideally, you will already have some knowledge and understanding of the customer’s business. By using their jargon, you will be able to communicate much more concisely and effectively. 

	In the Health and Benefits Industry, the commonly used term “Coordination of Benefits” represents a complex subject that cannot be completely understood by reading a definition. Even industry practitioners differ in their use of the term. 


Example 4 - Understandable (Business Jargon)

	Before:  Background execution of tasks must be supported

	After:   Users must be able to perform more than one task at the same time


Example 5 - Understandable (Users Provide Technical Jargon)

No matter how fully you define and document your jargon, you may only be able to communicate its meaning superficially to the customer. By using your jargon you risk deceiving yourself that you are communicating unambiguously,  whereas the customer has only a vague notion of what you are saying. In addition, some customers may reject the idea of learning technical jargon as a complete waste of their time.

   Complete

Completeness applies both to individual requirements and to the set of requirements as a whole

Every requirement should contain or reference sufficient detail, examples, pictures, and other explanatory material to describe itself sufficiently and appropriately. In each case, you will have to balance the need for completeness against the desire for conciseness. Generally, a requirement will be complete if it satisfies the other individual characteristics described in this section.

You should avoid the use of “To Be Determined” (TBD) on a requirement. If this is not possible, you should include as part of the requirement, an interim assumption that will be used for the requirement that is TBD until it is resolved. Also include a statement of how the requirement that is TBD will be resolved, by whom and by when. The interim assumption may enable you to make greater progress sooner at the risk of potential rework later.

As a whole, the set of requirements should describe all the essential functionality of the product or service. Guidelines for essential content are assumed to be defined in the process that is used.

1.3 Appropriate   

Customers expect you to add value to their business with the product or service you deliver. Part of that value is the professional expertise and experience in defining the “right” things to do.

You may obtain requirements that don’t “seem right” to you. The requirements may seem to be shortsighted solutions to a broader problem. They may reflect something that you know has been tried before and eventually failed - and you may think it will eventually fail this time too. They may even appear to diverge from what you know to be your customer’s strategic direction. Note that knowing this direction will increase your ability to add value here.

Appropriateness may be evaluated in the following ways:

· Actual Value  - This represents how the functionality to be provided benefits the customer’s business. It must be assigned by the customer and should be expressed in the customer’s terms. The following are examples of actual value:

· Increased productivity

· Decreased resource needs

· Decreased training requirements

· Decreased time to market

· Decreased unit cost

· Improved market image

· Increased customer service

· Decreased time to profitability

· Improved ability to change.

· Relative Value  -  This represents the priority of each requirement with respect to the customer’s business. Relative value can be measured in any desired terms - vital, important, and nice to have - as long as the terms are defined and used consistently. This information is needed to help make decisions later about implementation trade-offs due to resource constraints, technical feasibility, or time pressures. It can also be used to indicate where extra effort could be applied for maximum benefit.

· Relative Cost - This represents the cost of providing a solution to the requirements. This is not intended to provide actual cost estimates to the customer, since actual cost is solution-dependent. It is used to enable the customer to make intelligent trade-off decisions as they become necessary. The relative cost should include all appropriate components, for example, Level 3 and Andersen Consulting effort, new hardware, and customer training. Any consistent cost scale - such as high, medium, and low - may be used.
1.4 Verifiable

Requirements provide the documented basis for customer acceptance of your product or service. During acceptance testing, the customer will confirm that what has been delivered meets the written requirements.  That is why you should document beforehand how the customer will verify the requirements.

A verification method is a procedure for confirming that a requirement has been met at a point in time. It must have the following characteristics:

· It has been agreed to by the customer, who will later perform the verification.

· It is finite. The procedure will always terminate

· It is in measurable, non-abstract terms.

· It is cost-effective. The procedure must be reasonable to perform in terms of time, money, and other resources.

A requirement is verifiable if it has an associated verification method. An implicit assumption is that the requirement will continue to be satisfied throughout the life of the product or service. The verification method may be used periodically to confirm this. Making a requirement verifiable tests understanding and brings focus to expectations. It provides a solid picture of what it means to satisfy the requirement and is an effective way to reduce ambiguity.

In a set of structured requirements, those at the lowest level should be verifiable.  It is not necessary to specify verification criteria for a higher level requirement if its verification is simply the verification of all of its components.

The simplest requirements to verify are those that state that something will or will not exist. The verification method is simply the confirmation that the feature or function works as expected.

The following example illustrates both verifiability and the potential for ambiguity in the verification method. You should therefore treat these methods as part of the requirements themselves and ensure that the following tasks are performed:

· A verification method is included with every detailed requirement to be validated (*i.e. Inspection, test, analysis, demonstration, etc.)

· The customer confirms the verification method for each detailed requirement.

· The customer verifies the implementation of every detailed requirement as part of pre-delivery acceptance testing.

	Before: In a personnel system, we should be able to add new employees quickly.

	After: Clerks should be able to add a new employee and all associate demographic information in 3 minutes.

	Verification Method:   Four clerks will each be given the same set of information for five simulated new employees. Each clerk will separately enter the five new employees. The total elapsed time for all four clerks must not exceed 60 minutes.


Example 6 - Verifiable

2. Characteristics that Improve the Set of Requirements

Besides improving the requirements individually, you should also view them as a whole. The following table summarizes characteristics that help you to manage the entire set of requirements over its lifetime.

	Characteristic
	Benefit

	Consistent
	No contradictions with other requirements

	Maintainable
	Accommodates changes and future reuse

	Traceable
	Cross-references information sources

	Structured
	Shows broad relationships and levels of details


Table 2 - Summary of Characteristics that Improve the Set of Requirements

2.1 Consistent

It is impossible to satisfy a set of requirements if any two of them are logically inconsistent or contradictory. Occasionally there may be apparent inconsistencies because of some preconception. For example, consider a new computer system where a user interface must serve two groups with vastly different needs. Each group may want a certain feature to be optimized for their specific needs. Rather than view this as an inconsistency, it may be possible to provide a solution that is customizable by the users themselves, so they can “have it both ways”.

	Before:  According to Source 1, management approval is required for New Group Page Account provisioning. According to Source 2, small groups page accounts will be provisioned by the Small Group Maintenance Department.

	After:  Prior management approval is required for New Group Page Accounts of groups with 13 or more subscribers. Small groups (12 or fewer) will be provisioned by the Small Group Maintenance Department.


Example 7 - Consistent

If you are faced with a true inconsistency, you may have uncovered an open issue in the customer’s organization. You may not be able to get resolution without facilitation or a mandate by customer management.  In any case, the resolution must come from the customer.

2.2 Maintainable

Requirements will change. During the use of the Requirements Definition Process, they change as you learn more about your customer’s expectations. After delivery, they change because your customer may have to respond quickly to changing business needs or develop new opportunities. In any case, you can and should establish a solid foundation for the requirements you already have – one that accepts the inevitability of change.

The requirements and all associated information should be filed and managed by the established Provisioning change control procedures. Create an audit trail of changes as well as identification of current and superseded portions. The traceable and structured characteristics also improve the maintainability of your requirements.

You may also be able to use the same requirements for other projects, perhaps for other customers. This ability adds additional value to your requirements as you improve them for your current project.

2.3 Traceable

Traceability is the cross-referencing of requirements. It greatly facilitates management and incorporating the voice of the customer in the design. During the Requirements Definition Process, there are two important questions that can be answered with a set of traceable requirements:

· What is the source of this requirement?

· What requirements are impacted or defined by this source?

When a requirement changes, the answers to these questions are essential for assessing the impact of the change.

2.4 Structured

A set of requirements is more than a list. A structure should be developed that facilitates grasping broad relationships. Occasionally, an overall structure is defined by or for your customer. If your customer does not have a required structure, you should develop one for the line of business that can be used for many projects. The following are examples of structure:

· By customer or customer organization

· By business function / process / sub-process within the customer’s overall product or service flow.

· Product / feature / sub-feature (marketing view)

· Functional versus nonfunctional (technical)

Another dimension of structure is “level of detail.  Some requirements are actually details of other requirements and should be structured as dependent details. Conversely, other sets of detailed requirements can be abstracted into a super-set of requirements and managed more easily.

3. Additional Business Requirements Guidelines

As the business owner, you help provide the specific functionality that enables your business group to perform a specific function or capability.  You are key in defining WHAT is needed, then the IT group can help determine (with your involvement) the HOW.  In formulating your business requirements, please keep the following in mind:

· Try to state the pure business functionality or capability needed, versus describing a solution to the business problem

· It is not necessary to state in the business requirement the specific application that should support the requested business functionality.  The allocation of requested business requirements to a specific application is part of the IT design and systems requirements analysis activity.

· If the business requirement is specific to one or more job roles, state specifically in the business requirement, which job roles apply.

· If the business requirement is related to reporting, specifically include somewhere in the document the requested report detail mock-up.

· Each business requirement should stand on its own and not require the inclusion of another business requirement to provide completeness.

4. A Caveat on Perfection

All the characteristics in this section cannot practically or possibly be implemented completely. They provide a basis for red flags, and you may choose to be more thorough with some than with others. You have to judge the risk of incomplete implementation in the environment of your particular project. If you attempt to carry every one of these attributes to perfection, you will find that your customer has lost interest. Your customer is “paying” you for a product or service that includes something called “reasonable freedom from hassle”.

You need to develop a reasonable set of requirements that you and the customer can live with: to do this, you’ll need to carry these characteristics forward to a practical point. Therefore, the determination of requirements has few rules and many guidelines.
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