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Develop Customer Requirements Procedure
Systems Engineering Discipline:
Requirements Development  
Description:  

The intent of this procedure is to guide the program team through the customer requirements development process using Enterprise Architecture techniques in the Technology Development Phase and Define Need Phase of the BES Process Directory (BPD).  The basis for the BPD is the Integrated Defense Acquisition, Technology, and Logistics Life-Cycle Management Framework which includes the Systems Engineering disciplines necessary for this phase.  Not every step in this procedure is required for every program or project.  The Tailoring Worksheet and the BPD Tailoring Guide allow the program or project team to tailor products and activities to support their unique needs.

Using Enterprise Architecture techniques, the customer requirements will be refined with definition of required functionality.  The goal is to support the development of both functional and non-functional requirements.  An operational concept and scenarios are established and the functions of the product are defined.  The requirements are developed utilizing the operational concept and scenarios to meet higher level customer requirements.
Stakeholder needs, expectations, constraints, and interfaces are collected and translated into a set of customer requirements.  Representatives from the customer and other affected functional areas should be considered when creating and resolving the set of customer requirements. 
Entry Criteria: 
Complete the following before beginning this procedure:

· Customer Point of Contact (e.g., Functional, Requirement Analyst, Subject Matter Expert, others)

· New requirements (or previous requirements artifacts if they exist) or Initial Capabilities Document (ICD) [for DoDI 5000.02 program]
· Intended operational environment
· Acquisition Decision Memorandum (ADM) (documenting the Materiel Development Decision) [for DoDI 5000.02 program]
· Stakeholder needs, expectations, constraints, and system interfaces 
· “As-Is” Architecture (e.g., diagrams, topologies, system drawings, Department of Defense Architecture Framework (DoDAF) architecture products, etc)
Procedure Steps:  (These steps are not necessarily sequential.)
1.  Project Manager:  Perform basic tasks.
Perform the following basic program management tasks in conjunction with developing requirements:
1.1.  Identify requirements team.   

Identify the team that will interact with stakeholders and develop customer requirements.  Team members should include but are not limited to the following roles: Customer, Chief/Lead/System Engineer, Enterprise Architect, Software Engineer, and Lead Functional Analyst.  The Requirements Analyst is on the team to provide general requirements skills and other members of the team must augment those skills with functional, operational, and organizational expertise in the customer domain.

1.2.  Identify stakeholder information. 

Identify the organizations, their representatives, and other stakeholders that have an interest in the results of this project.  Determine their goals, influence, and impact.  Capture any changes in the stakeholders or their interests and update the Stakeholder Identification and Assessment Template or the stakeholder list in EITDR.   

2.  Requirements Analyst (can be fulfilled by Lead Functional): Perform basic tasks.
Perform the following basic program management tasks in conjunction with developing requirements:
2.1.  Define scope of work. 
Write a short paragraph or Overview and Summary Information Model (i.e., AV-1) showing how the work fits in the overall environment.  The scope of the work can also be captured in a vision statement defining the customer requirements in terms of key stakeholders' and users' needs and high-level features.
2.2.  Create or update a glossary of customer terms. 

Update this glossary continuously.
3.  Project Manager:  Elicit needs.
The Project Manager, with the assistance of the Requirements Analyst, is responsible for eliciting stakeholder needs, expectations, constraints, and interfaces for all phases of the product life cycle.  Elicitation is more than just collecting requirements.  It is proactively identifying additional requirements not explicitly provided by customers.  Additional requirements should address the various product life-cycle activities and their impact on the product.  The Project Manager should team with the Chief/Lead/System Engineer and the Software Engineer to perform the following:
3.1.  Engage relevant stakeholders.

Engage relevant stakeholders when eliciting needs.

3.2.  Employ approved eliciting techniques. 
Eliciting needs is an iterative process and several techniques are available with the results of one technique leading to another.  It is possible that a technique may be used several times as information from other techniques is developed.  Customer requirements are usually at a higher level than the product requirements.  Attempts to define the customer requirements in detail will normally lead to the elicitation of the product requirements.  Examples of techniques follow:
· Observation of existing products, environments, and workflow

· Extraction of directives from source documents, standards, or specifications

· Concentration on specific characteristics of the problem or solution

· Business rule analysis (operating principles or policies that the solution must satisfy)
· Constraint analysis (restrictions on the degree of freedom that exists in providing a solution to the problem)  

· User Story development (high-level requirements including behavioral requirements, business rules, constraints, and technical requirements.  Details follow in conversations with the author of the user story.)
· Functional requirements analysis (concrete actions that the solution must provide)
· Non-Functional requirements analysis:  (behavioral properties that the solution must have such as performance, security, maintainability, and usability.  They are sometimes called Quality of Service Attributes.  Refer to sections 5.1 and 5.2 of the Supplementary Specification Template for examples for performance-related Non-Functional Requirements.)
· Brainstorming

· Joint Application Development (JAD) Session (a more structured approach to brainstorming)
· Technology demonstrations of potential approaches to parts of the problem
· Questionnaires, interviews, and viewpoints of operational scenarios
· Simplified Use Case development (a more structured approach to operational scenarios capturing the intentions of a user in a manner independent of technology and implementation)
· Use Case Diagram development (a collection of use cases, actors, and their associations usually at the system boundary)
· Usage Scenario development (a single path of logic through one or more use cases or user stories possibly including some of the alternate paths of the use cases)
· Change Case development (a description of potential new or modified customer requirements)
· Business Case Analysis (based on Integrated Definition (IDEF) Modeling)
· Prototypes and Model development
· Data Flow Diagrams
· Entity Relationship Diagrams
· Control Flow Diagrams
· Unified Modeling Language (UML) Activity Diagrams:  Documents the logic of a method, use case, or business process
· UML Class Model:  Shows classes and their interrelationships and the operations and attributes of each class
· Low Fidelity User Interface prototype:  Represents general ideas behind the user interface, but not exact details
· Class Responsibility Collaborator Model:  Class Name, responsibilities (things a class knows or does) and the names of other classes that help this class fulfill its responsibilities

· Reverse Engineering (for legacy products)
· Other Techniques:  The techniques above are not exhaustive and they can be supplemented or replaced by other elicitation techniques.  Some examples of other techniques are quality function deployment and the business modeling and requirements disciplines of the Rational Unified Process.
4.  Lead Functional Analyst:  Evaluate customer requirements.

Evaluate customer requirements to assure they are realistic, can be validated, and outline acceptance criteria.  Link the acceptance criteria to the customer requirements in the requirements management tool.  Some examples of acceptance criteria are:  fit criteria, operational scenarios with expected results or high-level drafts of test scripts with expected results.  The fit criteria are objective measures of the requirement’s meaning.  The fit criteria identify some observable aspects that will determine if the customer requirement is satisfied.  If the customer requirement is at too high a level to associate with acceptance criteria, replace the customer requirement with derived requirements that have acceptance criteria.
5.  Requirements Analyst (can be fulfilled by Lead Functional Analyst):  Verify and document the customer requirements.  

Verify information gathered by the elicitation techniques to insure that the stakeholder information is consistent.  Resolve conflicts and determine if any information is missing.  (Example: Does part of the solution depend on data that has no identified source?).  
Organize the customer requirements in the requirements management tool and use either the General Requirements Specification Template or all of the following three templates: Concept of Operations, System Subsystem Specification and Software Requirements Specification.  Define the constraints for verification and validation.
6.  Enterprise Architect (can be fulfilled by Requirements Analyst):  Refine the customer requirements.
The Enterprise Architect will transform stakeholder needs, expectations, constraints, and interfaces into customer requirements.  Consolidate the various inputs from the customer, obtain missing information, and resolve conflicts in documenting the recognized set of customer requirements.  The customer requirements may include needs, expectations, and constraints with regard to verification and validation.  
The Department of Defense Architecture Framework (DoDAF) provides the guidance and rules for developing, representing, and understanding architectures.  Refer to Department of Defense Architecture Framework (DoDAF) v2.x.  Models can specify, visualize, construct and document software-intensive systems.  A variety of diagrams can be used to model different use cases and scenarios.  The Unified Modeling Language (UML) may be used to create a graphical notation and abstract models of a system.  Refer to Use Case Modeling Guide (SWGD033).  The Enterprise Architect should examine the current baselined capabilities by reviewing “As-Is” Architecture Products.  A study of the current model shows how a system can fit something new into, or change, the existing baseline.  Overview and Summary Information (i.e., AV-1) sets the scope and context of the architecture.   

6.1.  Logical Analysis Models.

A logical model is a representation of the relationship of system requirements attributes required to be satisfied by the product solution.  Collectively these models and their attributes represent the functional architecture of a system.  
The Enterprise Architect will establish logical models (i.e., “To-Be” Architecture) which can support decisions on selecting solutions and/or alternatives by conducting studies against cost, schedule, performance and risk.  An operational concept describes the tasks and activities, operational elements, and information exchanges required to conduct operations.  
Working with the Lead Functional Analyst on operational concepts, the Enterprise Architect establishes and maintains use cases and associated scenarios to define operational requirements.  The expected outcomes of Logical Analysis Models may include:  1) Model functions with algorithms used to decompose functions while explicitly showing the data needed for each function; and 2) Functional/process flow, timelines, behaviors, information element structures,  states and modes, functional failure modes and effects.
6.2.  Functional Analysis.

The Enterprise Architect will perform functional analysis to understand the sub-functions and their logical flows.  Functional analysis is the systemic identification and description of all functions--in terms of inputs, outputs and interfaces--that must be done to fulfill operational requirements.  Functional analysis includes: 1) Translating top-level requirements into activities needed to accomplish them; 2) Decomposing and allocating these activities to lower levels of the functional structure; 3) Identifying and describing functional and subsystem interfaces.  Functions are arranged in logical sequences so operational system usage can be traced end-to-end.  The process continues until all desired operational activities have been analyzed, defined and baselined.  
Operational Activity Models (i.e., OV-5a, OV-5b) capture the system function architecture, and illustrate basic functions in the form of Functional Flow Block Diagram (FFBD).  In a FFBD, individual function statements are used that represent the discrete actions (which are described initially by subject-verb-object statements) that an end product of a system model must perform.  

6.3.  Develop operational concept and scenarios.
The Enterprise Architect will identify and develop scenarios, consistent with the level of detail in the stakeholder needs, expectations, and constraints, in which the proposed product is expected to operate.  Operational Activity Models (i.e., OV-5a, OV-5b) can be furthered broken down to functional or process flows to show which functions must either precede or follow others as well as which ones can be accomplished in parallel.  These functional or process flows describe a scenario in a sequence of events that might occur in the use of the product.  

Utilizing use case models and scenarios, the Enterprise Architect can identify and define operation highlights, active/passive actors; roles and organizations; boundaries and constraints; need lines and information exchange elements; states and modes; triggering events; timelines and information control flows.  These can be captured in the following:  High-level Operational Concept Graphic (i.e., OV-1), Operational Resource Flow Description (i.e., OV-2), Operational Resource Flow Matrix (i.e. OV-3), Organizational Relationship Chart (i.e., OV-4), Operational Rules Model (i.e., OV-6a), Event-Trace Description (i.e., OV-6c), and Logical Data Model (i.e., DIV-2).
6.4.  Behavior Analysis using simulation (as needed).
Analyze behaviors, operator tasks and functional failure modes and effects, as appropriate.  Once various logical models are created and partitioned appropriately, a “behavioral analysis” technique can be used to help determine the optimal functional architecture.  This involves the simulation or stimulation of functional architectures utilizing operational scenarios to expose the model to stressful situations that reflect anticipated usage and environments.  This analysis helps to ensure development of a robust design solution that will meet the user's operational needs.
7.  Lead Functional Analyst:  Document operational concept.
Capture a detailed operational concept, as functions and functional components are selected, that defines the interaction of the system functions, the end user, and the environment, and that satisfies the operational, maintenance, support, and disposal needs.  Document the operational concept in the General Requirements Specification Template or the Concept of Operations Template.

Exit Criteria: 
The following work products are a result of completing this procedure:

· Documented customer requirements or Capability Development Document (CDD) [for DoDI 5000.02 program]
· Operational requirements
· “To-Be” DoDAF  products 

· AV-1

· OV-1, OV-2, OV-3, OV-4, OV-5a, OV-5b, OV-6a, OV-6c, DIV-2
· Updated scenarios
· Updated risks 

· Concept of Operations
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