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Process Description (PD)
Name Assess New/Changed Requirements and Control Changes

GENERAL INFORMATION
Process ID RE100

Process Purpose
The purposes of the RE100 Process are:

1. To perform an initial assessment and agree on the project’s scope and approach by establishing the initial Operational Concept Definition, describing why the capability or system is needed, how it fits into what is being done, and known information and requirements. The project scope sets customer expectations and includes needs, goals and objectives, mission definition, operational concept, customer requirements, constraints, schedules, budgets, and authority and responsibility. 

2. To form an integrated product team known as the "Joint Customer/Project Management and Technical Requirements Team," utilizing customer and project management and technical personnel, dedicated for the entire system life cycle and responsible for achieving definition and agreement on all requirements. The project shall develop an understanding with the requirements providers on the meaning of the requirements and obtain commitment to the requirements from the project participants. The concept of having a joint Customer/DES Team reflects that there is a partnership relationship throughout the system life cycle for definition of requirements and for agreement on any changes to requirements. 

3. To analyze new and changed requirements and provide a mechanism for configuration management and control of changes. Note that product requirements are derived from and trace to customer requirements. 

4. To select appropriate requirements and to provide a bi-directional Requirements Traceability Matrix (RTM) among the requirements and the project plans and work products. All outputs of the activities in the RE processes are input into the RTM so that it continually reflects the status of the developing system. 

5. To ensure that requirements are managed and inconsistencies with project plans and work requirements are identified. 

RE100 is the entry point of the Requirements Process for all new, updated, and deleted requirements. RE100 is related directly to its successor process, RE200. Understand Customer Needs and Expectations Requirements Development and indirectly to the Technical Solution process. RE100 is also related to Configuration Management processes.

RE100 accepts feedback from other processes as follows:

· Feedback from the RE300 process forms the requirements loop portion of the System Engineering Process (SEP) to develop progressively lower system functions, performance requirements, and design constraints. 

· Feedback from the processes that are related to RE300 (listed below) from the design loop portion of the SEP when output from those processes affects requirements. 

· Feedback from the Verification and Validation processes forms the Verification Loop, which shows that all requirements are satisfied by the system. 

RE100 provides the initial assessment of the requirements for the new system to establish its scope and is therefore the first input to the system architecture development. Project scope sets customer expectations (bounds the project) and addresses areas such as need, goals and objectives, mission definition, operational concept, customer requirements, constraints, schedules, budgets, and responsibility. The definition of project scope is an iterative process. The Joint Team is responsible for monitoring project scope throughout its project. Industry experience is that requirements change during system development. A scope analysis of changes in requirements may be needed. There must be concomitant changes in project schedules and budget, or else the ability to meet CVRs is jeopardized. 

An Operational Concept Document (OCD) is a description of what is needed, how the customer would like it to be, and how it will work. It describes " a day in the life of the product/system." It aids in identifying requirements for normal and abnormal conditions. It is a functional and operational view of the planned system that will be modified by the work of other engineering groups and through other PA activities. It covers the life cycle of the product or system:

· Development 

· Test 

· Deployment 

· Operation 

· Logistics 

· Maintenance 

· Disposal 

It is not a specification of requirements, but can support design aspects. It assists in getting (unwritten) customer expectations documented and specifies assumptions.

Standard EIA 632, Systems Engineering, Electronic Industries Association

References:
1. CMMI for System Engineering and Software Engineering, (CMMI-SE/SW, V1.1), December 2001.

2. A System Engineering Capability Maturity Model, Version 1.1, November 1995, Software Engineering Institute, Carnegie Mellon 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. The following are related processes:

· Requirements Development 

· Requirements Management 

· Project Planning 

· Project Monitoring and Control 

· Technical Solution 

· Process and Product Quality Assurance 

· Configuration Management Process 

· Verification 

· Validation 

· Risk Management 

See the CMMI for additional information and guidance.
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Customers 

· DES’s Customers 

· DES Projects 

· DES Project Engineering and Development Groups 

Customer Requirements An agreed upon, documented, prioritized, accurate, and complete definition of project scope.

INTERFACE DESCRIPTION
Entrance Criteria
RE100 begins when a customer identifies a need for a new system, enhancements or changes to an existing system, and advises of the new or additional work.

Inputs
Inputs received directly from the customer, or input received as a result of the iterative RE200 and RE300 processes.

1. A customer request to build or modify a system or capability may come from several sources. The customer provides any information available describing the system or capability requirements. Sources include:

· SOW 

· Contract 

· Letter 

· RFP/RFI/RFQ 

· Mission Statements 

· Market Surveys 

· Requirements Documents 

· Descriptions of the Desired System 

2. RE300 Process -- Derive and Allocate Requirements feedback will input to RE100 as the requirements loop portion of the Systems Engineering Process (SEP) to develop lower system functions, performance requirements and identify design constraints. Input to RE100 will consist of updated requirements documentation in the Requirements Document/Functional Document (RD/FD), requirements databases, RTM, functional architecture.

3. RE200 Process -- Understand Customer Needs and Expectations provides a mechanism to further establish a common understanding between the developer and customer and to identify inconsistencies between the project plans and work products and the requirements. The affected plans, activities, and work products shall be listed for each requirements change. Input to RE100 will consist of updated requirements documentation in the Requirements Document/Functional Document (RD/FD), RTM and meeting minutes with customers where requirements are discussed.

Outputs

1. Initial Operating Concept Definition 

2. Selection of a Requirements Tool(s) 

3. Updated Operating Concept Definition 

4. Configuration Control of Requirements Changes (the data required to track, manage and verify the system requirements) 

5. Minutes of meetings with customers where requirements are defined, allocated or derived 

6. Requirements Traceability Matrix (RTM) with updates 

7. Metrics 

Exit Criteria
All outputs from RE100 have been executed, reviewed, and approved by the Joint Customer/PRC Management and Technical Requirements Team.

PROCEDURAL DESCRIPTION
Responsibilities
The participants in this process include:

· Customer and customer management 

· Project management and technical personnel 

· The Joint Customer/Project Management and Technical Requirements Team ("Joint Team") is 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. 

· Configuration Control Board (CCB). The CCB is a vital mechanism. Its members are the leads of the project’s engineering groups. The CCB provides a way to maintain effective communication and intergroup coordination throughout the systems life cycle. 

Tasks

1. Identification of customer needs. In this task, the Joint Team is formed and the project scope and approach are agreed upon. 

2. Perform Initial Assessment. Utilizing any available information, descriptions, and requirements, and initial Operational Concept Definition (OCD) is developed. Candidate methods and automated tools to analyze, prioritize, and track requirements are considered; reference is made to the standard methods and tools described in the Requirements Home Page of the Web Process Asset Library (PAL); and tools are selected. Minutes are maintained of Joint Team and other meetings. 

3. Assess New/Changed Requirements. The customer provides new or changed requirements. Also, there may be feedback from RE300 (requirements loop; design loop; or verification loop). New requirements and changed requirements are analyzed using joint work groups; the automated bi-directional RTM; and requirements techniques such as requirements workshops, prototyping, and storyboards. The use of a method such as requirements workshops is recommended to gain customer and PRC understanding, communication, and prioritization of requirements. The effect of the new or changed requirements on the OCD and project scope is assessed. Products of this task include an updated OCD, updated data in the RTM, analyses, meeting minutes, and an initial assessment. 

4. Control Changes. Changes are controlled in the RTM by updating the change history, links to lower level requirements, links to design elements, and links to verification data. The product of this task is the updated RTM. All outputs of the activities in the RE Processes are input into the RTM, so that it continuously reflects the current status of the developing system. 

Tools
The following tools are to be used:

· Automated requirements management and traceability tool/matrix 

· Process flowcharts 

· Requirements elicitation techniques such as: 

· Prototyping 

· Interviewing 

· Joint Customer/Project Management and Technical Team application design 

· Utilization of Domain Experts 

· Inspection and witnessing of existing procedures and processes 
Resources
Resources necessary to enact the process are specific to each project.
MEASUREMENT DESCRIPTION
Quality Indicators
Quality Indicators are the measures used to determine the quality of the product or services provided to the customers and are "after the fact" in that they evaluate the end item, not the process itself. Quality Indicators to be considered are:

· Customer Valid Requirements Quality Indicators 

· Requirements Change Control Quality Indicators 

· Requirement Traceability Quality Indicators 

· Customer Interface Quality Indicators 

Customer Valid Requirements Quality Indicators
The Customer Valid Requirement for the RE100 process is "Develop an agreed upon definition of project scope. Appropriate quality indicators might be the costs and schedule involved in producing the products of the RE100 process. As suggested in the RE000 Macro Process Description, measures to consider taking that are indicative of meeting customer valid requirements are:

· A measure of actual vs. planned requirements allocated/derived is an indicator of the requirements process progress. 

· A measure of actual vs. planned staffing is an indicator of the requirements process effort expended. 

· A measure of actual vs. planned costs is an indicator of the requirements process ability to meet budget constraints. 

· A measure of number of requirements changed, number changed by requirement type, and number of waivers requested and approved is an indicator of requirements stability. 

A measure of requirements audit results is an indicator of the discipline with which the requirements process is performed.
Requirements Change Control Quality Indicators

Quality Indicators for change control are concerned with the accuracy of the requirements database after being updated. Whenever a requirement is changed the database is analyzed for the ripple effect that change has on the previous requirement’s and the new requirement’s relationship to other requirements, system design, and testing. Each change is analyzed to determine the impact of old relationships that may need to be deleted and of new relationships that may need to be added. Standard reports can be developed to compare the database both before and after the requirement change is made. Then quantitative measures taken to determine both the ability of the change process to make the intended changes according to the change analysis performed and the ability of the change process to make the changes intended according to the source change document.
Requirement Traceability Quality Indicators
Requirements traceability provides the Quality Indicators for measuring the Requirements Management product or service provided to customers. Requirements Traceability is directly related to the System Engineering Process and its three loops described above.
Requirement to Requirement (Vertical) Traceability is concerned with the linkage from top-level requirements to the lowest level decomposed requirement (Requirements Loop). Reports can be designed that provide both top down and bottom up linkage that shows how the requirements are linked. Quantitative measures can be taken to show the accuracy with which the links are applied, and to quantify requirements with no parent or child.
Requirement to Design (Horizontal) Traceability is concerned with the linkage between requirements (all levels of decomposition) and the design elements of the system (Design Loop). Reports can be designed that provide linkages in both directions. Quantitative measures can be taken to show the accuracy with which the links are applied.
Requirement to Testing (Horizontal) Traceability is concerned with the linkage between requirements (all levels of decomposition) and the tests that verify that the system meets them (Verification Loop). Reports can be designed that provide linkages in both directions. Quantitative measures can be taken to show the accuracy with which the links are applied.
Customer Interface Quality Indicators
Customer Interface Quality Indicators are concerned with the ease and timeliness with which customers are able to access the requirements data. Quantitative measures can be taken that show schedule variances for requirement related deliverables, surveys of internal customers eliciting feedback on the ease of requirements data access, and training records can be maintained on the number of people trained on requirements processes.
Process Indicators
Process indicators are upstream measures of the process used to create the products of the process. Examples include measures of how long it takes to perform the process and measures of how well the process is performed. These are "upstream" in the sense that review of these indicators provides an early measure or indication of progress. 

