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GLOSSARY
Acceptance – The activity performed on all production articles generally consisting of inspections, measurements, and tests that demonstrate that each article was manufactured as designed and with acceptable quality and workmanship, performs in accordance with specified requirements, and is acceptable for delivery.
Acceptance Review – The Acceptance Review examines the equipment, documentation, and data that support verification.  An acceptance review is accomplished to assure that equipment (at any level of assembly) is ready for transfer of ownership or custody or is ready for integration into a next-higher assembly.
Acceptance Tests – Tests performed on flight hardware and software to confirm equipment performs as qualified and is generally free of latent manufacturing, material, or “workmanship” defects for delivery of products.  For hardware, acceptance testing is typically performed at operating and non-operating performance and environment limits without intruding into qualification margins.  For software, acceptance testing ensures the software will load and execute on each serialized hardware platform.  
Advanced Development – Development efforts initiated by NASA to support the Upper Stage (US) design process, specifically in the areas of MPS, RCS, and TVC.

Analysis models – An Analysis Model is a set of one or more engineering analysis tools that operate in conjunction with one another.  Analysis models may be capable of automated execution or may require user-in-the-loop/interactive operation.  The models typically estimate system performance according to an engineering discipline such as aerodynamics or cost.
Annual Operating Agreement – A NASA Center management plan which defines customer requirements, processes, and resources required to meet customer requirements, and the metrics defining effectiveness and efficiency of project processes.
Acquisition – The acquiring, by contract, of supplies or services (including construction) through purchase or lease, whether the supplies or services are already in existence or must be created, developed, demonstrated, or evaluated.  Acquisition begins at the point when Agency needs are established and includes the description of requirements to satisfy Agency needs, solicitation and selection of sources, awards of contracts, contract financing, performance, administration, technical and management functions directly related to the process of fulfilling Agency needs by contract. 

ARM database – The risk management database tool that the Upper Stage will transition to for inputting and reporting of risks.
Bread Board Testing – Unit testing of functional system hardware at the bench test level.
Certification – A formal document signed by responsible parties (provider, integrator (if different), and the Project Office) attesting to the satisfactory completion of specified qualification activities, supported by certification records, and authorizing the use of hardware/software for recorded purposes within certified limits.  Certification can be accomplished at any level of assembly from the component to the integrated system.
Certification of Flight Readiness – A commitment signed by each NASA project manager and the respective element contractor stating their readiness for launch.  This document is signed during the Flight Readiness Review (FRR).  Prior to FRR, each project manager is required to assess his readiness for launch by considering vehicle and facility hardware status, problems encountered during pre-launch preparation and their resolution, launch constraints, and open items.
Certificate of Qualification – Provides a uniform method for design qualification and certification of US components and subsystems.
Certification Record – A document or documents identifying the certified capability baseline, performance limits and operational constraints for a hardware/software configuration item.  The certification record specifies the certified limits that govern usage during its life cycle.  The certification record along with the signed certification establishes and illustrates the certified baseline.
Commercial-Off-The-Shelf – Commercially available products that can be purchased and integrated with little or no customization.

Component – An aggregate of hardware and/or software that can be characterized by one specification, is designed by a single activity to be functionally tested, and is verified as a unit.

Configuration Management – The control of changes, including the recording thereof, that are made to the hardware, software, firmware, and documentation throughout the system lifecycle.  A management discipline applied over the product’s life cycle to provide visibility and to control performance and functional and physical characteristics.
Control Board – The board, panel or forum chartered to have authority over a particular subject or item (ex. Flight Rules Control Board, Crew Procedures Control Board, etc.).
Cp –This is defined as the Process Capability Index which is a measure of the ability of a process to produce consistent results or the ratio between the permissible spread and the actual spread of a process.  Cp measures the capability of a process to meet its specification limits, it is the ratio between the required and actual variability.

Cpk –This is defined as the Process Capability Index (‘equivalent’) taking account of off-centeredness.  Effectively the Cpk for a centered process producing a similar level of defects or the ratio between permissible deviation, measured from the mean value to the nearest specific limit of acceptability, and the actual one-sided 3 x sigma spread of the process.
Cost Performance Report – This report consists of five formats containing data for measuring contractor’s cost and schedule performance on a NASA Acquisition Contract.
Critical Design Review – The CDR discloses the complete system design in full detail, ascertains that technical problems and design anomalies have been resolved, and ensures that the design maturity justifies the decision to initiate fabrication/manufacturing, integration, and verification of mission hardware and software.

Critical Processes (Quality Assurance) - Are processes where uniform high quality cannot be ensured by inspection alone.
Critical Processes (Manufacturing Processes) – An operation, treatment, or procedure used as a step in manufacturing, testing, or inspection that, if improperly or inadequately performed, can have a significant performance, including safety, or schedule impact on new or unique processes, hardware designed for fracture control or processes identified as CIL or safety hazard control items.
Demonstration Test Articles – Test articles that are used to demonstrate a manufacturing and/or assembly process or technique.

Design – The approach that engineering disciplines use to specify how to create or do something.  A successful design must satisfy a functional specification, conform to the limitation s of the target medium, meets implicit or explicit requirements on performance and resource usage. 

Design Certification Review – Review conducted to assure that the US as built configuration conforms to all component and system design requirements.
Design Definition Document - Provides a detailed description of the US at the end of a design analysis cycle.
Design for Manufacturability – The process of proactively designing products to (1) optimize all the manufacturing functions: fabrication, assembly, test, procurement, shipping, delivery, service, and repair, and (2) assure the best cost, quality, reliability, regulatory compliance, safety, time-to-market, and customer satisfaction.

Development Test Article – Test articles to support the design and development of the US Project element and subsystems.
Development Tests – Any test that provides data needed to reduce risk, to design hardware or software, to define manufacturing processes, to define qualification or acceptance test procedures, or to investigate anomalies discovered during test or operations.

Engineering Analysis Tool – An Engineering Analysis Tool is a single, self-contained computer program that produces a single set of outputs for a single set of inputs. An Engineering Analysis Tool makes predictions of system performance or environmental parameters, typically as they pertains to a single engineering discipline. An Engineering Analysis Tool is the smallest executable piece of an engineering computational framework.

Engineering Models – A US Engineering Model is a set of one or more engineering analysis tools that operate in conjunction with one another.  US Engineering Models may be capable of automated execution or may require user-in-the-loop/interactive operation.  US Engineering Models typically estimate system performance according to an engineering discipline such as aerodynamics or cost.  

Equipment – A generic term used to refer to hardware at any level-of-assembly from a component up through an integrated system.

Evaluation Factors – Factors by which a contractor's proposal will be evaluated to make a contract award.

Export Control – United States export control laws and regulations, including the International Traffic in Arms Regulations (ITAR), and the Export Administration Regulations (EAR) (see FFS 1825).
Export Licenses – Licenses or other approvals from the Department of State or the Department of Commerce related to export of hardware, technical data, or software, or provides technical assistance to a foreign destination or “foreign person” (see NFS 1852.225-70).
Facilities – Includes vehicle processing facilities, integration facilities, launch pads, mission control centers, launch control centers, control rooms, training, test, checkout, and assembly facilities with associated data processing and communication systems.  

Facility Loading – The level at which a facility is used.  For example, if nominal usage is defined as 40 hours of simulation support per week and 50 hours are required during key periods, facility loading would be 125%.  This number is used to determine if a facility is over used and to help determine if an additional facility is needed to accommodate usage demands. 

Facility Systems – Systems necessary to support the operations of the facility. Examples are facility electrical power, water, pneumatics, cranes, etc.  It does not include ground support equipment.
Fit Checks – An engineering test, where hardware that is to be installed on a future mission, is brought together on the ground and structural interfaces are verified by physically mating the hardware.

Flight Article – Completely assembled Upper Stage Element including avionics and supporting hardware, Interstage, and the Upper Stage Engine.

Flight Readiness Review – The FRR examines tests, demonstrations, analyses, and audits that determine the system’s readiness for a safe and successful launch and for subsequent flight operations.  It also ensures that all flight and ground hardware, software, personnel, and procedures are operationally ready.

Flight Tests – First 3 flight tests of the Ares I launch vehicle including the Orion 3 mission.
Functional Configuration Audit – Audit to verify that the hardware/software satisfies the design requirements by one or more of the following methods: test; analyses; demonstration; inspection or similarity.
Functional Tests – Operating tests that confirm that a particular hardware or software item functions in a way that will permit it to meet allocated requirements.
FTE – Full time equivalent for civil service personnel working for NASA.
Government Furnished Equipment – Equipment used during the project 

lifecycle that is not property of the contractor (machine tools, test equipment, furniture, vehicles, and accessory and auxiliary items).
Government Furnished Property – Property in possession of the Government and subsequently made available to the contractor (facilities, materials, special tooling and special test equipment).
Green Run Test – Initial flight acceptance test of the Upper Stage Element including the Upper Stage Engine.
Ground Planning – The preparation activities for ground processing and launch operations.

Ground Processing – The activities performed to prepare the personnel, ground systems and flight vehicles during preflight and post-flight operations.

Ground Support Equipment – Equipment that is used to support ground operations and test.
Ground System Operations – The operation of facilities, facility systems, ground support equipment, and associated software when the flight hardware is not present.  These operations typically include validation of ground systems, preventative maintenance, and post-launch refurbishment operations.  Also, includes the operation of training systems, whether for system maintenance and validation, or for use to certify/train Flight and Ground Operations personnel.  For operations of Ground Systems when flight hardware is involved, see Ground Operations. 

Ground Systems – The facilities and facilities systems, ground support equipment hardware and software which are required to support integrated test and operational flights.  The ground systems include those needed for ground operations, and flight operations.

Ground Tests – Any test performed on system elements or the complete system that does not involve flight.  Ground testing includes development, functional, integration, qualification, acceptance, pre-flight, and flight-worthiness tests.
Ground Vibration Test Article – Upper Stage Element test article used to determine the structural dynamic characteristics of the US Flight Vehicle and the overall CLV configuration.

Guidance Document – A document that the Contractor will use as guidance in developing a Data Requirements Document (DRD) or a subsystem.
Initial Operational Capability – The flight that validates the human rating requirements and design, the ground operations and flight operations systems and procedures complete and verified.  This is first human flight opportunity or capability or first operational flight vehicle.
Insight - Surveillance of Contractor by the monitoring of Government-identified metrics and contracted milestones.  Insight involves a continuum of penetration that can range from low intensity to high intensity.  Insight contrasts with Oversight which occurs in line with Contractor’s processes.  Insight penetration levels are defined as:

Level 0- No penetration

· Accept contractor performed tasks at face value

Level 1-Low Penetration

· Participate in reviews and Technical Interchange Meetings and assess the data presented

· Perform periodic audits on pre-defined processes

· Chair board or serve as board member or RID writer at a formal review

· Participate in resolution and closure of issues

Level 2-Intermediate Penetration

· Includes low penetration with addition of:

· Daily or weekly involvement to identify and resolve issues

Level 3-In-depth Penetration

· Includes intermediate penetration with addition of: 

· Methodical reviews of details

· Independent models to check and compare vendor data, as required

Level 4-Total Penetration

· Perform a complete and independent evaluation of each task

Integrated Baseline Review – Formal project-level review of the total project effort.  The review is conducted jointly with personnel responsible for the efforts.  Specifically an IBR verifies that the technical content of the performance measurement baseline is consistent with the contract scope, work breakdown structure and actual budget and schedule.  

Integrated Collaborative Environment – The primary means of sharing, reporting, collecting, recording and accessing program information between NASA, USP Contractor, major/critical subcontractors and authorized U.S. Government personnel connected with the Constellation Program and Projects.  ICE provides real-time collaborative access to a single source of management information, product information and technical data.  ICE is the principal mechanism for integrating a “program” digital information management environment.  
Integrated Contractor Schedule – The Contractor’s schedule for managing the US contract.
Integrated Master Schedule – The IMS is an integrated, master schedule containing the networked, detailed tasks necessary to support the events, accomplishments, and criteria of the Integrated Master Plan (IMP). The IMS shall contain all of the contract IMP events, accomplishments, and criteria from contract award to completion of the contract.  The IMS shall be a logical network-based schedule that correlates to the program WBS, and is vertically and horizontally traceable to the cost/schedule reporting instrument used to address variances (such as Cost Performance Report (CPR) and 533 Cost Reporting (533M/533Q)).
Integrated Operations – The activities that involve the Orion and other flight elements (First Stage, Upper Stage Engine, Upper Stage), or the resources of multiple organizations.

Integrated Product and Process Development – A management technique that simultaneously integrates all essential product development activities through the use of multi-disciplinary teams to optimize design, manufacturing and supportability processes. It is a systematic approach to the integrated, concurrent design of products and related processes, including manufacturing and support. 

Integration – A combination of activities and processes to assemble Upper Stage components, subsystems, and system elements into a desired configuration, and to verify compatibility among them. 
Integration Tests – Tests conducted to verify functional performance has been achieved after hardware and/or software items are assembled and interfaces activated.

IRMA database – The risk management database tool the Upper Stage will initially use to input status and report risks.

Launch Operations – The final activities to prepare the ground systems and the integrated vehicle for launch, and the launch of the Ares launch vehicle.

Layout Review – The purpose of this review is to provide a means of communicating the design concept for the purposes of allowing buy-in of the concept by the US Project and other IPTs. The design will be evaluated for technical adequacy and ability to comply with requirements levied upon the component or system.
Life-Cycle Cost – The total of the direct, indirect, recurring, nonrecurring, and other related expenses incurred, or estimated to be incurred, in the design, development, verification, production, operation, maintenance, support, and disposal of a project.

Logistics Support – An approach that enables disciplined, unified and iterative management of support considerations into system and equipment design. Logistics support includes development of support requirements that are related to readiness objectives, to design, and to each other. Requirements in turn drive acquisition of required support; logistics support is then employed during the operational phase.
Long Lead Item- Those items which because of their complexity of design, complicated manufacturing processes, or limited production, may cause production or procurement cycles which would preclude timely or adequate delivery, if not ordered in advance of normal provisioning.
Materials and Processes Technical Information System – This data system houses historical test data on all materials used in spacecraft and launce vehicle. This database is used to certify material usage for all NASA applications.

Materials Identification and Usage List – The complete list of materials to be used in the launch vehicle or spacecraft. 

Material Usage Agreement – An agreement between the contractor and the government encompassing all agreed upon materials for use in the launch vehicle or spacecraft.
Mission Specific Software – Software that is developed and built for a specific mission function.  Software that is unique to a specific mission/flight; either in whole or in part.
Non-mission Specific Software – Software that possesses characteristics of being applicable to all or practically all missions/flights.
Operations – The processes, plans, system requirements, procedures, and work to be performed associated with the preparation, launch and flight execution of the US.  The scope of Operations concern the activities with equipment once it has been delivered to the government and are in support of the integrated test and operational flights.  This is applicable to all types of operations.

Oversight - Surveillance of Contractor that occurs in line with Contractor’s processes and where the Government retains the right to nonconcur with Contractor’s decisions.  Oversight is a continuum that ranges from low to high with high involving Government day-to-day involvement in Contractor’s decisions.

Past Performance – Factual information about the performance of a contractor against the performance requirements in past contracts.

Performance Assessment Plan – Describes the Contractor’s overall approach to contract performance assessment and the implementation process for accomplishing metric evaluation and reporting.

Performance Management Review – Integrated review of cost, schedule, and technical performance on the contract.

Physical Configuration Audit -  Audit to verify that the “as-built” configuration is in accordance with the “as-design”.  This audit in the past was known as the Configuration Inspection or First Article Configuration Inspection. 
Post Flight Analysis – Analysis conducted after flight to ensure technical performance of the US element. 

Preliminary Design Review – Demonstrates that the preliminary design meets all system requirements with acceptable risk.  It shows that the correct design option has been selected, interfaces identified, and verifications methods have been satisfactorily described.  It also establishes the basis for proceeding with detailed design.
Probabilistic Risk Assessment – A set of methodologies employed to determine quantitative probability a given end state or states (e.g., Loss of Mission, Loss of Crew) will occur. Probabilistic Risk Assessment results can be used to develop or validate Fault Trees and Failure Modes analysis.  They also can be used as a tool for making design and logistics decisions.

Procedure – Set of detailed instructions used by the crew, ground operations and flight operations personnel to assess status, reconfigure, operate, trouble-shoot, safe, and maintain US Systems under both nominal and off-nominal conditions.  The procedures may also be executed by spacecraft executor software to fulfill specific tasks.  

Producibility Analyses - Evaluation of design concepts and engineering drawings for manufacturability including methods of manufacture, processes, equipment capability, tooling requirements, ability to meet tolerances and cost effectiveness.

Producibility Engineering – Leveraging industries’ manufacturing and logistics/supportability expertise during the design phase of the US development process to ensure that the US design is optimized to reduce overall life cycle cost and maximize operability.
Production Flight Unit – US  Element including avionics and interstage to support the Constellation manifest.

Program Operating Plan – A document produced by a Center in response to Headquarters-directed budget guidelines, including requested budgets by program or project. 
Qualification – The activity that proves design, manufacturing, and assembly have resulted in hardware/software that conforms to design and performance requirements during or after exposure to specific environmental conditions.  The qualification activity consists of various tests, analyses, demonstrations, and inspections as required to verify conformance of design to specified requirements.
Qualification Tests – Formal tests conducted with defined qualification margin as part of the certification program to qualify a design, manufacturing process, and acceptance testing program to produce equipment able to accomplish the full range of performance requirements in all predicted operating and non-operating service life environments (including acceptance testing).
Real-Time Support – Level of support that has the personnel, tools, and location necessary for a timely response.  

Risk – The uncertainty of attaining a performance outcome or result and is the function of the probability and the consequence of failing to attain the performance outcome or result.

Risk Management – The processes for identifying, assessing, mitigating, and tracking risks.
Safety – Freedom from those conditions that can cause death, injury, occupational illness, damage or loss of equipment or property, or damage to the environment.
Service Life – The life of an equipment item starting at the completion of fabrication and continuing through all levels of acceptance testing, handling, transportation, storage, pre-launch processing, all phases of flight (launch, on-orbit, descent, landing), rework/refurbishment, retest, and reuse as required or specified.
Software – Computer programs, procedures, rules, and associated documentation and data pertaining to the development and operation of a computer system.  Software includes programs and operational data.  This also includes Commercial-Off-The-Shelf, Government-Off-The-Shelf, Military-Off-The-Shelf, reuse, auto code generated, firmware, and open source software components.

Software Requirements Review – A requirements review that decomposes the subsystem requirements into lower level flight and ground software requirements, which are documented in a series of Software Requirements Specifications (SRSs).  

Source Control Item – Defined as the sub-assemblies, components, and/or piece parts that are designed and / or procured by the Contractor as an end item or off-the-shelf item per a NASA provided or NASA approved specification. 

Special Test Equipment - Any non-flight, non-Ground Support Equipment (GSE) or non-facility structure, hardware or equipment intended to be used for testing or simulation, or associated with the manufacturing, process development, and preparation of MSFC facilities for testing or simulation.  Designs include, but are not limited to, test stands, test beds, vacuum systems, cryogenic and non-cryogenic fluid delivery systems, fire extinguishing systems, load reaction and application structures, load line components, thrust measurement systems, flight hardware mockups and simulators, hardware support stands and dollies, personnel access stands, lifting and handling hardware and tooling.

Statement of Work – A document that expresses the tasks to be performed by the contractor.

Subsystem – A system that is part of some larger system.  The Upper Stage is comprised of subsystems, and finally into components.
Sustaining Engineering – Engineering analysis, design, development, test, checkout, evaluation, manufacture, assembly, integration, qualification, and certification to maintain and support the operation of the US system: identify and mitigate anomalies or deficiencies in the US system design or its operation: and implement approved upgrades to the baseline hardware, non-flight software, facilities, support equipment, and operations.
System – The combination of elements that function together to produce the capability required to meet a need.  The elements include all hardware, software, equipment, facilities, personnel, processes, and procedures needed for this purpose.

System Definition Review – Examines the proposed system architecture/design and the flowdown to all functional elements of the system.
System Engineering & Integration – The technical and management efforts for directing and controlling the integrated engineering effort for the System.

System Engineering, Integration & Test – The design, development, integration, and test of large and complex systems, where a system is understood to be an assembly or combination of interrelated elements or parts working together toward a common objective.

Thermal Protection System – Material such as Spray On Foam Insulation (SOFI) or ablative materials applied to the US element to maintain structural, pressurant, subsystem component temperature limits and provide insulation to the cryogenic storage tanks during ascent.
Timeline – A sequential series of events that describe the US operation.  A timeline can represent the vehicles mission at different levels of detail (ex. overview, summary and detailed timelines).   The timeline includes information on trajectory events and scheduled crew activities as well as associated ground activities.

Training Systems – The hardware, software, and facilities required to educate, test, certify, qualify, standboard, maintain proficiency, and otherwise prepare the crew, ground and flight operations personnel for successful execution of Exploration missions.

Transition – The handover of the US hardware and software responsibilities from the NDT to the Contractor. 
Unit Testing – The testing of individual hardware components or software components to ensure that they operate correctly.
Validation – Assessment of a set of requirements demonstrating that the requirements are feasible within allowable means (cost/schedule/technical capability), are verifiable, and if fully met, will produce a product that accomplishes the intended objectives.  Proof that the product accomplishes the intended purpose. May be determined by a combination of test, analysis, and demonstration.
Verification – Proof of compliance with specifications.  May be determined by a combination of test, analysis, demonstration, and inspection.
Work Breakdown Structure -  A product-oriented hierarchical division of the hardware, software, services, and data required to produce the program’s/projects end product, structured according to the way the work will be performed, and reflective of the way in which program/project costs, schedule, technical and risk data are to be accumulated, summarized and reported.
Work Year Equivalent – Work year equivalent for contractors performing work on NASA contracts.
[END OF ATTACHMENT]
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