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

The intent of this procedure is to guide the program team through the product 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 and includes the Systems Engineering disciplines necessary for this phase.  Not every step in this procedure is required.  The Tailoring Worksheet and the BPD Tailoring Guide allow the program or project team to tailor products and activities to support the unique needs of the program or project.

Using Enterprise Architecture techniques, product and product-component requirements are derived by partitioning, allocating, refining, and elaborating customer and functional requirements.  Functional requirements are analyzed in conjunction with the development of the product/service concept to derive a more detailed and precise set of requirements.  These requirements are called product and product-component requirements and they address the needs associated with each product life-cycle phase.  Derived requirements and non-functional requirements may also come from constraints and consideration of issues that may be implied but not explicitly stated in the customer requirements baseline, and from factors introduced by the selected architecture, design, and unique business considerations.  The requirements are reexamined with each successive, lower-level set of requirements and functional architecture and the preferred product concept is refined.
Entry Criteria:
Complete the following before beginning this procedure:

· Develop customer requirements 
· Capability requirements or draft Capability Development Document (CDD) [for DoDI 5000.02 program]
· “To-Be” Department of Defense Architecture Framework (DoDAF) products 

· AV-1

· OV-1, OV-2, OV-3, OV-4, OV-5a, OV-5b, OV-6a, OV-6c, DIV-2
· Concept of Operations

· Updated scenarios
Procedure Steps: (These steps are not necessarily sequential.)
1.  Project Manager:  Perform basic tasks.

1.1.  Adjust the requirements team.   

Revise the team to interact with stakeholders and non-functional requirements experts to develop product requirements.  The composition of the team used for developing the customer requirements may change to effectively accomplish the steps in this procedure.  Team members should include but are not limited to the following roles: Enterprise Architect, Software Engineer, Lead Engineer, Lead Functional Analyst, System Security Manager/Information Assurance Manager, and Project Manager. The Requirements Analyst is on the team to provide general requirements skills and other members of the team must augment those skills with the ability to refine the customer requirements.  In addition, the team must have the skills to create a high-level design for the product and derive requirements that the design imposes.

1.2.  Update scope of the product. 

Update the scope of the product to show how the product fits into the work environment.  The scope of the product can also be captured in a vision statement defining the customer requirements in terms of key stakeholder and user needs and high-level features.  The scope will also include non-functional requirements covering areas such as Security, Interoperability, Sustainability, Supportability, and Usability (SISSU). 

1.3.  Update glossary of customer terms.

Update this glossary continuously as new terminology introduced.
2.  Software Engineer (can be fulfilled by Lead Designer):  Create a high-level design.

Create or update a high-level specification, including both functional and non-functional requirements, organize the product into hardware and software components, and select the technical approach associated with the components.  Refer to the Design Document Template, Design Document Checklist, and Design Document Peer Review Checklist.
2.1.  Derive customer requirements in technical terms.

Develop requirements in technical terms necessary for product and product-component specification.  The customer requirements may be expressed in functional terms and may be non-technical descriptions.  The product requirements are the expression of these requirements in technical terms that are useable for design decisions.  Design constraints include specifications on product components that are derived from design decisions, rather than higher level requirements.  Develop functional and non-functional requirements addressing critical product qualities and performance necessary for product architecture.

2.2.  Derive requirements for design decisions.

Requirements constraints are the result of design decisions.  Selection of a technology brings with it additional requirements.  Selection of a technical approach may require the addition of technical experts to the team and usually brings new design-generated requirements.  Derived requirements also address cost and performance of other life-cycle phases.
Some examples of derived requirements follow:  If the high-level design includes the Global Combat Support System – Air Force (GCSS-AF) integration framework, some requirements may be satisfied by the GCSS-AF functionality and require communication and data exchanges not previously considered.  If the high-level design includes communication across the internet, performance needs may require network expertise to architect the internet communication.  Refer to Performance Guide for an Automated Information System (AIS) for additional guidance.

2.3.  Derive performance requirements for design.

A Key Performance Parameter (KPP) identifies those key requirements that the product and enabling product elements must meet to be acceptable to the end user.  Given this mission timeline and product requirements specified in models, the Application Architect will derive KPPs requirements for the product.
3.  Enterprise Architect (can be fulfilled by Requirements Analyst):  Establish product and product-component requirements.

Establish and maintain product and product-component requirements based on the customer operational requirements.  Product and product-component requirements address the satisfaction of customer, business, mission, operations, project objectives, and associated attributes.
3.1.  Define and quantify functionality. 
3.1.1.  The definition of functionality, also referred to as “functional analysis”, is the description of what the product is intended to do.  Functional analysis may also define the services that the product provides.  The definition of functionality can include actions, sequence, inputs, outputs, or other information that communicates the manner in which the product will be used.  The functional architecture adds detail to the high-level design.  With the assistance of the Software Engineer, the Enterprise Architect will create or update the functional architecture, which includes the services that the product and the product components provide.    
3.1.2.  Other alternative techniques such as Unified Modeling Language (UML) may be used to create the functional architecture or model.  This iterative process may use several techniques, with the results of one technique leading to another technique.  It is possible that a technique may be used several times as information from other techniques is developed.  Refer to Use Case Modeling Guide.  The expected outcomes of modeling may include:  1) Functional flow, timelines, behaviors, data and control flows, states and modes, functional failure modes and effects;  2) Model data and functions with algorithms used to decompose functions while explicitly showing the data needed for each function; and 3)  Data structures with their functions and processing flows.
3.2.  Identify and capture updated user interface.
Identify both external and internal interfaces to the product.  Create or update the product interface using a modeler or an interface prototype.  The development of the user interface and the scenarios is usually closely related and may be concurrent.  Product interfaces may drive the development of technical solutions.  This information can be captured in various models such as the Systems Interface Description and Services Context Description (i.e., SV-1, SvcV-1) and Systems Resource Flow Description and Services Resource Flow Description (i.e., SV-2, SvcV-2).  In addition, identify product requirements for interfaces in terms of origination, destination, stimulus, and data characteristics for software.  This information can be captured in various models such as the Systems Resource Flow Matrix and Services Resource Flow Matrix (i.e., SV-6, SvcV-6), and Standards Profile (i.e., StdV-1).
4.  Enterprise Architect (can be fulfilled by Requirements Analyst):  Allocate product-component requirements.

Allocate requirements to product functions and product components.  The allocated requirements are the basis for the technical solution.  As internal components are developed, additional interfaces are defined and interface requirements established.  The requirements for product components of the defined solution include allocation of product performance; design constraints; and fit, form, and function to meet requirements and facilitate production.  In cases where a higher level requirement specified performance that will be the responsibility of two or more product components, the performance must be portioned for unique allocation to each product component as a derived requirement.  Specifically, the following actions are taken:


4.1.  Allocate requirements to product functions

Analyze the requirements to identify logical or functional partitions (e.g. sub-functions).  This information can be captured in various architectural models such as Systems Functionality Description (i.e., SV-4)


4.2.  Allocate customer/operational requirements to product components

Allocate customer/operational requirements to functional partitions, objects, people, or support elements to support the synthesis of solutions.  Analyze the requirements to identify logical or functional partitions (e.g. sub-functions).  This information can be captured in various architectural models such as the Operational Activity to Systems Function Traceability Matrix (i.e., SV-5a).


4.3.  Identify product constraints to product components

Partition the requirements into groups based on established criteria (e.g. similar functionality, need lines, or coupling). Working with the Software Engineer, facilitate and identify data element and technical standard requirements.  This information can be captured in various architectural models such as the Systems Resource Flow Matrix and Services Resource Flow Matrix (i.e., SV-6, SvcV-6), and Standards Profile (i.e., StdV-1).
Working with the Software Engineer, consider the sequencing of time-critical functions both initially and subsequently during product-component development.  Allocate performance requirements to functions and sub-functions.  This information can be captured in the Systems Measures Matrix and Services Measures Matrix (i.e., SV-7, SvcV-7), and Key Performance Parameters (KPP).

4.4.  Behavior Analysis using simulation (as needed).

Analyze behaviors, product tasks and functional failure modes and effects, as appropriate.  Once various logical models are created and partitioned appropriately, a final “behavioral analysis” technique can be used to help determine the optimal product architecture.  This involves the simulation or stimulation of functional architectures utilizing product transaction 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 product needs.
4.5.  Document relationships among allocated requirements.  
Document relationships including the dependencies in which a change in one requirement may affect other requirements.

5.  Lead Functional Analyst:  Identify interface requirements.

Identify interface requirements between product components.  Functional interfaces may drive the development of alternative solutions.  Define, in the product architecture, the interface requirements between products or product components.  They are controlled as part of product and product-component integration and are an integral part of the architecture definition.  As components are defined, their interfaces with other components may create new requirements.  Refer to the Interface Requirements Agreement Template and the Interface Requirements Agreement Peer Review Checklist.  
6.  Lead Functional Analyst (can be fulfilled by Requirements Analyst):  Document organized product requirements.  

6.1.  Identify and document other non-functional requirements.  Non-functional requirements are properties or qualities, which the product must have.  In some cases, non-functional requirements describe such properties as look and feel, usability, and legal restrictions.  In other cases, non-functional requirements include hardware specification.  Working with customers, users, and the Program Manager, the Lead Functional Analyst should organize product requirements using a requirements management tool and the appropriate BES Process Directory (BPD) templates.  Document product functional and non-functional requirements using either the General Requirements Specification Template or all of the following three templates: Concept of Operations, System Subsystem Specifications, and Software Requirements Specifications.
6.2.   Establish and maintain requirements traceability.

Establish and maintain relationships between requirements for consideration during change management and requirements allocation.  Maintain traceability during product requirements derivation and product requirements allocation.  The origin of the product requirements and the allocated requirements should be clear.  The relationships may be accomplished through the hierarchy or specific links or both.  Refer to the Requirements Management Procedure, Requirements Traceability Matrix Template, and the Requirements Traceability Matrix Guide.

Exit Criteria: 

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

· High-level specification
· Documented product and product-component requirements or draft Capability Development Document (CDD) [for DoDI 5000.02 program]
· Draft: Functional requirements

· Non-functional requirements
· Draft: Key Performance Parameters requirements
· Draft: Others (e.g., Technological Requirements, Look and Feel Requirements, Usability and Humanity Requirements, etc)
· “To-Be” DoDAF products 

· AV-1

· OV-1, OV-2, OV-3, OV-4, OV-5a, OV-5b, OV-6a, OV-6c, DIV-2
· SV-1, SvcV-1, SV-2, SvcV-2, SV-4, SV-5a, SV-6, SvcV-6, SV-7, SvcV-7, StdV-1
· Interface Requirements Agreements (Draft)

· Updated risks
· Requirements Traceability Matrix (Draft) 
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