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Requirements Process Description (PD)
Name Understand Customer Needs and Expectations

GENERAL INFORMATION
Process ID RE200

Process Purpose The purpose of this process is to utilize the joint team created in RE100, and to undertake and commit to a partnership relationship to engage in ongoing dialog between the customer and the project over the project life cycle to translate customer needs and expectations into a verifiable set of requirements. Recognizing that requirements change during the system development life cycle, this process includes a mechanism to accommodate new, updated, and deleted requirements. This process is dependent on:

· establishing an effective joint team relationship 

· ongoing extensive communication between team members 

· to develop a common understanding of customer needs and expectations. 

· utilizing agreed-upon methods and tools to assist in gaining 

· an increasingly more robust understanding of customer needs and expectations. 

Changes to requirements may require updates to existing documentation created during the RE100 process, such as the Operational Concept Document (OCD), the Requirements Traceability Matrix (RTM), the Requirements Document, and the Functional Document.

RE200 is related directly to its predecessor RE100 as described above and to its successor RE300. RE200 takes the new, updated, and deleted requirements and the OCD from RE100 and builds on them to continually improve the understanding of the customer’s needs and expectations over the project life cycle. RE200 outputs consist of documented requirements in the Requirements Document/Functional Document (RD/FD), the Requirements Traceability Matrix (RTM), and minutes of meetings with customers where requirements are discussed.

Standard EIA 632, Systems Engineering.

References

1. CMMI for Systems Engineering and Software Engineering, (CMMI-SE/SW, V 1.1), December 2001. 

2. A System Engineering Capability Maturity Model, Version 1.1, November 1995, Software Engineering Institute, Carnegie Melon University (SE CMM). 

3. Capability Maturity Model for Software, Version 1.1, February 1993, Software Engineering Institute, Carnegie Mellon University (SW-CMM). 

Related Processes
Refer to the Requirements Process Macro Process Description for additional information.

RE100, Assess New/Changed Requirements and Control Changes

RE300, Derive and Allocate Requirements

See the CMMI for additional information and guidance.

Version Number V 5.0, September, 2002

Customer
External Customers

· DES customers 

· Independent Verification and Validation organizations 

Internal Customers

· DES projects, consisting of project and engineering groups management 

· System developers 

· System testers 

· Project Quality Assurance 

Customer Requirements Documentation of discussion, agreement, and rationale leading to an understanding with the requirements providers on the meaning of the requirements and obtaining commitment to the requirements from the project participants.

INTERFACE DESCRIPTION
Entrance Criteria
RE200 begins when the customer identifies a new or changed need or expectation and schedules a joint team meeting. There are two entry points to RE200:

1. The first entry point is the situation in which a customer first identifies a need for a system and provides information concerning what they need and expect the system to do. 

2. Another entry point is the situation in which the customer contacts DES to discuss changes to previously identified needs or new needs not previously identified. 

Inputs
The customer and the project team elicit, stimulate, analyze, and communicate customer needs, expectations, and Measures of Effectiveness (MOE) to obtain a better understanding of what will satisfy the customer. The customer needs and expectations, as well as customer limitations, must be clearly identified and prioritized. An effort is made to identify any unique end-user needs and expectations, and to obtain customer approval to include them, or customer justification to omit them. The needs of the customer typically change over time. The agreed upon needs, expectations, and MOEs form the basis for agreements between the customer and the project's engineering effort. Product requirements are derived from and trace to customer requirements. Methods of gathering the information could include:

· Joint Application Design (JAD) meetings 

· Market surveys 

· Questionnaires 

· Customer interviews 

· Limited capability/Rapid prototyping 

· Modeling 

· User defined operational scenarios 

· Requirements Workshop 

Input sources for new requirements could include:

· Statement of Work 

· Contract 

· RFP/RFI/RFQ 

· Environmental, legal, and other constraints 

· Letter 

· Informal communications 

Outputs
As part of the output process, agreement must be obtained from the customer that the agreed upon system requirements satisfy customer expectations and this agreement must be documented. The customer should be kept informed of the status and disposition of needs, expectations, and MOEs on a regular basis.Documented results from the various methods for gathering the requirements information include:

· Meeting minutes from requirements clarification meetings, JAD meetings, and other types of user meetings 

· Updated working prototypes 

· Requirements baselined in an automated tracking tool 

· Updated Operating Concept Definition (OCD) 

· Updated Requirements Description (RD) 

· Updated Functional Description (FD) 

· Updates to the RTM tool based on requirements changes 

· Validated systems requirements 

· Outputs from RE200 are inputs into RE300, Derive and Allocate Requirements 

Exit Criteria

· Requirements are verified by theclient and the project 

· There are no outstanding requirements changes 

· The following products have been updated: 

· Operating Concept Definition (OCD) 

· Requirements Description (RD) 

· Functional Description (FD) 

· Requirements in RTM tool based on agreed-upon changes 

PROCEDURAL DESCRIPTION
Responsibilities
The Joint Customer/Project Management and Technical Requirements Team (" Joint Team ") continues as a vital mechanism for joint responsibility throughout the system life cycle for definition, agreement, and prioritization of requirements and changes to requirements. The members of the Joint Team are (or represent) customer and project management and technical leads. The members undertake and commit to a partnership relationship to engage in ongoing dialog to translate customer needs and expectations into a verifiable set of requirements.
Tasks
The tasks include:

· Committing to the approach. Members of the joint team engage in on-going dialogue to translate customer needs and expectations into an understood, prioritized, verifiable set of requirements. Also, the mechanism to accommodate changes to requirements throughout the system life cycle is defined in detail, ensuring that this is accomplished via a win-win process. 

· Understanding the customer needs and expectations. The customer and PRC joint team elicit, stimulate, analyze, and communicate customer needs, expectations, and Measures of Effectiveness (MOE) to obtain a better understanding of what will satisfy the customer. The agreed upon needs, expectations, and MOEs form the basis for agreements between the customer and the project’s engineering effort. 

· Documenting the agreed-upon requirements. The prioritized requirements are documented in some form of an automated Requirements Document (RD) or Functional Document (FD) and in the automated Requirements Traceability Matrix (RTM). An automated capability that changes in the RD, FD, or RTM be reflected in the others is important to control the requirements. 

· Performing the requirements validation. Validation is the process of checking the results of each stage of the life cycle to ensure that it has the correct relationship from the process. Upon completion of the validation process, the project and the customer need to come to agreement on the process results. Discussions should be documented in minutes of meetings. The outputs of this task are: 

· Documented, verified requirements. 

· Updated RTM 

· Updated preliminary operational and system concept documents 

· A mechanism to accommodate changes in requirements during the system life cycle. This is important because:
· There are always changes to requirements and new requirements that typically have a major impact on the system, and hence, on its architecture, development, design, cost, and schedule. 

· Successful completion of the system meeting the defined customer valid requirements may be jeopardized unless changes in requirements are dealt with via a win-win process for customer and the project. 

· Changes in requirements are directed to Step 2 of the RE200 process, Understand Customer Needs, and the process described above is iterated. Impacts of changes in requirements are defined and the joint team concurs on whether the requested changes will be accommodated, and adjusts the system or project architecture, design, budget/costs, and schedule accordingly. Outputs of this task include:
· Minutes documented the changes in requirements, the resolution and rationale, and impacts of the changes. 

· Updated Requirements Document 

· Updated Requirements Traceability Matrix 

· Updated Functional Document 

Tools
The tools used for this task could include:

· QIDW/Process Management 

· Joint team meetings 

· "Rules of Conduct" 

· Requirements elicitation methods 

· Brainstorming and multivoting 

· Requirements workshops 

· Focus groups 

· Storyboards 

· Joint Applications Design (JAD) 

· Interface control working groups 

· Technical Interchange Meetings (TIMs) 

· Questionnaires 

· Interviews 

· Operational scenarios obtained from users 

· Prototypes and models 

· Market surveys 

· Beta testing 

· Observation of existing systems, environments, and workflow patterns 

· Measures of Effectiveness (MOE) 

· Trade studies 

· Mathematical techniques (design of experiments, sensitivity analysis, timing, sizing, Monte Carlo simulation) 

· Requirements validation 

· System capability concept 

· Formal program reviews 

· In-process reviews 

· Status meetings 

· Teleconferences 

Resources
Resources necessary to enact the process are specific to each project.
MEASUREMENT DESCRIPTION
Quality Indicators
Since the goal of RE200 is to gain an understanding of customer needs and expectations, a method is needed to quantify the outputs of RE200 to help us in that understanding. The problem is how do we quantify how well we understand something?
Tom Gilb ( Principles of Software Engineering Management , Addison-Wesley, 1988) recommends that we repeatedly explode concepts down to lower levels until it becomes obvious how to measure them. His example (Paragraph 9.5.2) is the vague concept of "User Friendliness." He suggests that User Friendliness can be broken down to concepts (with their measurements) as follows:

· Speed of learning (training time necessary) 

· Speed of working when trained (time to complete repetitive tasks) 

· Errors made when working at normal speed (number of errors) 

· Number of people who like to work with the system (Percentage derived from opinion survey) 

Projects can use the technique of identifying the critical or high priority requirements to increase their understanding of the customer needs and expectations and keep metrics relating to:

· The number of requirements exploded and quantified vs. total critical/high priority requirements. 

· The number of requirements exploded and quantified by method vs. total critical/high priority requirements. 

· The method used that is the most efficient in determining the needs, expectations, and MOEs. 

Process
Requirements validation is a large part of RE200.
Indicators validation means checking the results of each stage of the life cycle against the results of the previous stage. There may be things that can be used as process indicators such as the average time spent performing portions of the RE200 process--e.g., validating requirements at the interface of each life cycle phase (relate to the requirements/design/verification loops in EIA 632) with its predecessor phase. For example:

· The time spent to validate the design elements against the requirements they are supposed to satisfy. 

· The time spent to validate how the product/system meets the design. 

· The time spent to validate how the product/system meets the requirements. 

