TOTAL LIFE CYCLE SYSTEMS MANAGEMENT (TLCSM) INTEGRATED METRICS PACKAGE

EXPLANATION OF TERMS
	TERM
	FORMULA
	DEFINITION/DESCRIPTION
	SOURCE

	Accessibility
	
	A measure of the relative ease of access to the various areas of an item for the purpose of operation or maintenance.
	NATO R&M Terminology ARMP-7

	Access Time
	
	Time from realizing that a fault exists to making contact with displays and test points and commencing fault finding; this does not include travel or preparation; access time reflects the removal of covers and shields and the connection of test equipment and is determined largely by mechanical design.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Active Repair Time
	
	Portion of downtime during which actual maintenance takes place; included is the time to prepare the product for repair, locate the fault, correct the fault, and check out the product.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Administrative Delay Time (ADT)
	
	The accumulated time during which an action of corrective maintenance on a faulty item is not performed due to administrative reasons.
	NATO R&M Terminology ARMP-7

	
	
	That potion of downtime not covered by active repair or logistics time.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Affordability
	
	A determination that the life cycle cost of an acquisition program is in consonance with the long-range investment and force structure plans of the DoD or individual DoD Components
	OPNAVINST 3000.12

	Alert Time
	
	That element of up-time during which an item is assumed to be in specified operating conditions, and is awaiting a command to perform its intended mission.
	NATO R&M Terminology ARMP-7

	Availability
	
	A measure of the degree to which an item is in an operable and committable state at the start of a mission when the mission is called for at an unknown (random) time.  (Item state at start of a mission includes the combined effects of the readiness-related system Reliability and Maintainability parameters, but excludes mission time.)
	MIL-HDBK-338B

	
	
	A measure of the degree to which an item is in an operable and committable state at the start of a mission when the mission is called for at an unknown (random) point in time.
	OPNAVINST 3000.12

	Availability –Inherent (Ai)
	Ai =        MTBF
         MTBF + MTTR
	A measure of availability that includes only the effects of an item design and its application, and does not account for effects of the operational and support environment.  Sometimes referred to as “intrinsic” availability.
	MIL-HDBK-338B

	
	
	Availability of a system with respect only to operating time and corrective maintenance.  It ignores standby and delay times associated with preventive maintenance as well as administrative and logistics down time.
	OPNAVIST 3000.12,

USAF Research Lab Supportability Design Guide

	Availability – Operational (Ao)
	Ao =    MTBM
       MTBM + MDT

Aircraft (Dr. Rice)

Ao =               MTBF
        MTBF + MTTR + MLDT + TAT

Aircraft

Ao = 1 -   MTTR + MLDT
                  K’ (MTBF)

Where K’ = Total Calendar Time
                   Total Operation Time

Ships

K” = K’ -   MTTR + MLDT
                      MTBF

Ao =              K” (MTBF)
        K” (MTBF) + MTTR + MLDT

Predictive

Ao =            MTBF
       MTBF + MTTR + MLDT

Impulse Systems

Ao = Number of Successes
         Number of Attempts

Measured

Ao =    MTBF
        MTBF + MDT

Continuous Use Systems

Ao =                    MTBF

        MTBF + MTTR + MSRT + MOADT + MadmDT

NOTE: MLDT = MSRT + MOADT + MAdmDT
	The Ao of a system is the probability that the system is capable of performing its specified function when called for at a random point in time.  It is Navy policy that Ao is the primary measure of material readiness for weapon systems and equipment.  It is the quantitative link between readiness objectives and supportability.  (OT&E Definition: Ao is either the total uptime divided by the total calendar time (uptime plus downtime) for continuous operating systems, or the number of systems that are ready, divided by the number possessed (e.g., the number of times the system was available, divided by the number of times the system was required) for on-demand systems.)
	OPNAVINST 3000.12,

USAF Research Lab Supportability Design Guide

	
	
	The probability that it is operating satisfactorily at any point in time when used under stated conditions, where the total time considered includes operating time, active repair time, administrative time, and logistics time.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Built-in-Test (BIT)
	
	An integral capability designed into a product, which provides an automated test capability to detect or isolate failures.
	OPNAVINST 3000.12,

NATO R&M Terminology ARMP-7

	
	
	An integral capability of the mission equipment which provides an on-board, automated test capability, consisting of software or hardware (or both) components, to detect, diagnose, or isolate product (system) failures.  The fault detection and, possibly, isolation capability is used for periodic or continuous monitoring of a system’s operational health, and for observation and, possibly, diagnosis as a prelude to maintenance action.
	MIL-HDBK-338B

	Built-in-Test-Equipment (BITE)
	
	Any device permanently mounted in the prime equipment and used for the express purpose of testing the prime equipment, either independently or in association with external test equipment.
	OPNAVINST 3000.12,

MIL-HDBK-338B,

NATO R&M Terminology ARMP-7

	Cannot Duplicate Rate (CND)
	CND = 

               # Maintenance Actions

# Maintenance Actions + # True Failures
	CND incidents can occur at any level of the product hierarch but can only be incurred by maintainers.  CND is the No of Maintenance Actions for which no fault is found divided by the same number + the number of true failures or the number of maintenance actions for which no fault is found divided by the total number of maintenance actions.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Capability
	
	A measure of the system’s ability to achieve mission objectives, given the system condition during the mission
	USAF Research Lab Supportability Design Guide

	Checkout Time
	
	That element of maintenance time during which performance of an item is verified to be a specified condition.
	MIL-HDBK-338B

	
	
	Time of verifying that the fault condition no longer exists and that the product is operational; it may be possible to restore the product to operation before completing the checkout, in which case, although a repair function, all of checkout time does not constitute downtime; adjustments may be required when a new module is inserted into the product; as in the case of checkout, some or all of the alignment time may fall outside the downtime window.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Checkout
	
	Tests or observations of an item to determine its condition or status.
	MIL-HDBK-338B

	Corrective Maintenance (CM)
	
	All actions performed as a result of failure, to restore an item to a specified condition.  Corrective Maintenance can include any or all of the following steps:

Localization, Isolation, Disassembly, Interchange, Reassembly, Alignment and Checkout.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Cost Effectiveness
	
	A measure of the operational capability added by a system in terms of its life cycle costs, where the measure of effectiveness is operational availability and the cost includes the total cost of ownership.
	OPNAVINST 3000.12

	Criticality
	
	A measure of the seriousness of the consequences of a failure mode along with its probability of occurrence.
	USAF Research Lab Supportability Design Guide

	Debugging
	
	A process to detect and remedy inadequacies in an item.  Not to be confused with burn-in, fault-isolation, or screening.
	MIL-HDBK-338B

	Defect
	
	A departure of any characteristic of an item, performance or otherwise, from the item’s specification requirements.  A defect may or may not be a fault, depending on whether or not the defect was the immediate cause of a failure.
	USAF Research Lab Supportability Design Guide,

NATO R&M Terminology ARMP-7

	Delay Time
	
	That element of downtime during which no maintenance is being accomplished on the item because of either supply or administrative delay.
	MIL-HDBK-338B

	Dependability
	
	A measure of the degree to which an item is operable and capable of performing its required function at any (random) time during a specified mission profile, given that the item is available at mission start.  (Item state during a mission includes the combined effects of the mission-related system R&M parameters but excludes non-mission time; see availability)
	MIL-HDBK-338B

	Design to Cost (DTC)
	
	Management concept wherein rigorous cost goals are established during development and the control of systems costs (acquisition, operating, and support) to these goals is achieved by practical tradeoff between operational capability, performance, costs, and schedule.  Cost, as a key design parameter, is addressed on a continuing basis and as an inherent part of the development and production process.  (See affordability and cost as an independent variable)
	USAF Research Lab Supportability Design Guide

	Diagnosis Time
	
	Fault-finding time and including the adjustment test equipment (e.g., setting up an oscilloscope or generator), carrying out checks (e.g., examining wave forms for comparisons with a handbook), interpreting information (this may be aided by algorithms), verifying conclusions, and deciding upon corrective action.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Direct Maintenance Manhours Per Maintenance Action (DMMH/MA)
	DMMH/MA =

Sum of Direct Maintenance Labor Hours

    Total Number of PM & CM Actions
	A measure of the maintainability parameter related to item demand for maintenance labor.  The sum of direct maintenance labor hours divided by the total number of preventive and corrective maintenance actions during a stated period of time.
	MIL-HDBK-338B

	Direct Maintenance Manhours Per Maintenance Event (DMMH/ME)
	DMMH/ME =

Sum of Direct Maintenance Labor Hours

    Total number of PM & CM Events
	A measure of the maintainability parameter related to item demand for maintenance labor.  The sum of direct maintenance labor hours, divided by the total number of preventive and corrective maintenance events during a specified period of time.
	MIL-HDBK-338B

	Disassemble
	
	Opening an item and removing a number of parts or subassemblies to make the item that is to be replaced accessible for removal.  This does not include the actual removal of the item to be replaced.
	MIL-HDBK-338B

	Downing Event
	
	An event which causes an item to become unavailable to begin a mission (i.e., the transition from up-time to down-time)
	MIL-HDBK-338B

	Downtime
	
	That element of time during which an item is in an operational inventory but is not in condition to perform its required function.
	MIL-HDBK-338B

	
	
	Total time during which the product is not in an acceptable operating condition or is not operationally ready.  It includes: realization time, active repair time, logistics delay, and administrative delay.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Durability
	
	The ability to resist wear, cracking, corrosion, deterioration, thermal degradation, etc. while continuing to function as designed under specified conditions for a specified period.
	USAF Research Lab Supportability Design Guide

	Failure
	
	The event, or inoperable state, in which any item or part of an item does not, or would not, perform as previously specified.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide,

NATO R&M Terminology ARMP-7

	Failure Mode
	
	The consequence of the mechanism through which the failure occurs, i.e., short, open, fracture, excessive wear.
	MIL-HDBK-338B

	Failure Rate
	
	The total number of failures within an item population, divided by the total time expended by that population, during a particular measurement interval under stated conditions.
	OPNAVINST 3000.12,

MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide,

DoD 3235.1-H, DODT&E System RAM, A Primer,

NATO R&M Terminology ARMP-7

	False Alarm Rate (FAR)
	
	The frequency of occurrence of false alarms over a defined period of measure (e.g., time, cycles, etc.)
	MIL-HDBK-338B

	False Alarm
	
	A fault indicated by BIT or other monitoring circuitry where no fault can be found or confirmed.
	MIL-HDBK-338B

	Fault
	
	Immediate cause of failure (e.g., maladjustment, misalignment, defect, etc.).
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	
	
	The state of an item characterized by inability to perform a required function, excluding the inability during preventive maintenance or other planned actions, or due to lack of external resources.
	NATO R&M Terminology ARMP-7

	Fault Detection (FD)
	
	A process which discovers the existence of faults
	MIL-HDBK-338B

	Fault Isolation (FI)
	
	The process of determining the location of a fault to the extent necessary to effect repair.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Fault Isolation Time
	
	The time spent arriving at a decision as to which items caused the system to malfunction.  This includes time spent working on (replacing, attempting to repair, and adjusting) portions of the system shown by subsequent interim tests not to have been the cause of the malfunction.
	MIL-HDBK-338B

	Fault Localization
	
	The process of determining the approximate location of a fault.
	MIL-HDBK-338B

	Fraction of Faults Detectable (FFD)
	
	That fraction of all failures that occur over operating time, t, that can be correctly identified through direct observation or other specified means by an operator or by maintenance personnel under stated conditions.
	MIL-HDBK-338B

	Fraction of Faults Isolatable (FFI)
	
	That fraction of all failures that occur over operating time, t, that can be correctly isolated to n or fewer units at a given maintenance level through the use of specified means by maintenance personnel under stated conditions.
	MIL-HDBK-338B

	Free Time
	
	Time during which operational use of the product is not required; it may or may not be downtime, depending on whether the product is in operable condition; during free time periods, downtime is not included in operational availability calculations.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Inactive Time
	
	That time during which an item is in reserve. (In an inactive inventory)
	MIL-HDBK-338B,

NATO R&M Terminology ARMP-7

	Inherent R&M Value
	
	A measure of reliability or maintainability that includes only the effects of an item’s design and application, and assumes an ideal operating and support environment.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Inspection
	
	The examination and testing of supplies and services (including, when appropriate, raw materials, components, and intermediate assemblies) to determine whether they conform to specified requirements.
	USAF Research Lab Supportability Design Guide

	Life Cycle Cost (LCC)
	
	The total cost to the government of all categories of costs for the total system to include the following:

R&D

Investment

O&S

Disposal
	OPNAVINST 3000.12,

MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	
	LCC = Sum of direct, indirect, recurring, nonrecurring and other costs
	The sum total of the direct, indirect, recurring, non-recurring and other related costs incurred, or estimated to be incurred, in the design, development, production, operations, maintenance, support and disposal of a major system over its anticipated useful life span.
	NATO R&M Terminology ARMP-7

	Localization
	
	Determining the location of a failure to the extent possible, without using accessory test equipment.
	MIL-HDBK-338B

	Logistics Delay Time (LDT)
	
	That accumulated time during which a maintenance action cannot be performed due to the necessity to acquire maintenance resources, excluding any administrative delay.
	NATO R&M Terminology ARMP-7,

“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Logistics (Mainenance/Supply) Related Reliability
	
	A measure of reliability that addresses all incidents that require a response from the logistics system.  The probability that no corrective (or unscheduled) maintenance, unscheduled removals, and/or unscheduled demands for spare parts will occur following the completion of a specific mission profile.
	OPNAVINST 3000.12,

DoD 3235.1-H, DODT&E System RAM, A Primer

	Logistics Supportability
	
	The degree to which system design characteristics and planned logistics resources (including test, measurement, and diagnostic equipment; spares and repair parts; technical data; support facilities; transportation requirements; training, manpower; and software support) allow meeting system availability and wartime usage requirements.
	OPNAVINST 3000.12,

USAF Research Lab Supportability Design Guide

	Maintainability
	
	The measure of an item to be retained in, or restored to, a specified condition when maintenance is performed by personnel having specified skill levels, using prescribed procedures and resources, at each prescribed level of maintenance and repair.
	OPNAVINST 3000.12,

USAF Research Lab Supportability Design Guide,

“Reliability, Maintenance and Logistics Support, A Life Cycle Approach”

	
	
	The relative ease and economy of time and resources with which an item can be retained in, or restored to, a specified condition when maintenance is performed by personnel having specified skill levels, using prescribed procedures and resources, at each prescribed level of maintenance and repair.  Also the probability that an item can be retained in, or restored to, a specified condition when maintenance is performed by personnel having specified skill levels, using prescribed procedures and resources, at each prescribed level of maintenance and repair.
	MIL-HDBK-338B

	Maintenance
	
	All actions necessary for retaining an item in or restoring it to a specified condition.
	MIL-HDBK-338B

	
	
	The combination of all technical and administrative actions intended to retain an item in, or restore it to, a state in which it can perform its required function.  Includes tests measurements, replacements, adjustments, and repairs.  Software maintenance includes program copying and program improvement.  Maintenance may be either corrective or preventive.
	USAF Research Lab Supportability Design Guide

	Maintenance Down Time (MDT)
	
	The interval between the time a system/equipment is made available for preventive or corrective maintenance until that maintenance action is successfully completed.
	NATO R&M Terminology ARMP-7

	Maintenance Event
	
	One or more maintenance actions required to effect corrective and preventive maintenance due to any type of failure or malfunction, false alarm or scheduled maintenance plan.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Maintenance Free Operating Period (MFOP)
	
	The period of operation during which an item will be able to carry out all its assigned missions, without the operator being restricted in any way due to system faults or limitations, with the minimum of maintenance.  MFOP is usually followed by a maintenance recovery period (MRP)
	“Reliability, Maintenance and Logistics Support, A Life Cycle Approach”

	Maintenance Ratio (MR)
	MR = Cum # direct maint labor hours
          Cum # end item life units
	A measure of the total maintenance manpower burden required to maintain an item.  It is expressed as the cumulative number of labor hours of maintenance expended in direct labor during a given period of the life units divided by the cumulative number of end item life units during the same period.
	MIL-HDBK-338B

	Maintenance Recovery Period (MRP)
	
	The period during which the appropriate schedule maintenance is carried out.
	“Reliability, Maintenance and Logistics Support, A Life Cycle Approach”

	Maintenance Time
	
	An element of downtime which excludes modification and delay time.
	MIL-HDBK-338B

	Mean Down Time (MDT)
	
	The average time a system is unavailable for use due to either corrective or preventive maintenance.  Time includes the actual repair time, including fault detection, fault isolation, removal and replacement of failed components, and verification that the fix restored proper operation (i.e., MTTR) and all delay time(s) associated with arrival of a qualified repairman, with necessary technical publications, support equipment, and appropriate replacement parts, etc (i.e., MLDT).
	OPNAVINST 3000.12,

MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Mean Down Time for Documentation (MDTD)
	
	The average downtime per maintenance action to obtain documentation needed for fault location/isolation, maintenance and checkout.
	OPNAVINST 3000.12

	Mean Down Time for Other Reasons (MDTOR)
	
	The average down time per maintenance action for reasons not otherwise identified.
	OPNAVINST 3000.12

	Mean Down Time for Training (MDTT)
	
	The average down time per maintenance action due to lack of training.
	OPNAVINST 3000.12

	Mean Logistics Delay Time (MLDT)
	
	The average time a system is unavailable due to logistics system delays associated with the maintenance action (i.e, obtaining required parts (MSRT) or other logistics resources (MadmDT, MOADT) and other delays) where: 

MSRT

MadmDT

MOADT
	OPNAVINST 3000.12

	Mean Maintenance Time (MMT)
	MMT = 

            Sum of PM & CM times

Sum of Sched & Unsched Maint Events
	A basic measure of maintainability taking into account maintenance policy.  The sum of preventive and corrective maintenance times, divided by the sum of scheduled and unscheduled maintenance events, during a period of time.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Mean Supply Response Time (MSRT)
	
	Is the average portion of down time awaiting receipt of a spare component (both from onboard and from off ship).  MSRT is the single greatest driver in MLDT).
	OPNAVINST 3000.12

	Mean Administrative Delay Time (MadmDT)
	
	The average period of down time awaiting logistics resources other than spare parts.  It includes time awaiting qualified maintenance personnel, support equipment, technical data, training, facilities, etc.  Examples are MDTD, MDTT, and MDTOR.
	OPNAVINST 3000.12

	Mean Outside Assistance Delay Time (MOADT)
	
	The average time awaiting maintenance teams from other locations – depot repair teams and general support teams who travel to operating sites to perform maintenance are examples.
	OPNAVINST 3000.12

	Mean Time Between Demand (MTBD)
	MTBD = Total # System Life Units
              Total # of System Demands
	A measure of system reliability related to demand for logistics support.  The total number of system life units divided by the total number of system demands on the supply system during a stated period of time.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Mean Time Between Downing Events 
	MTBDE =

          Total # System Life Units

Total # Events Causing Unavailability
	A measure of system reliability related to readiness and availability.  The total number of system life units divided by the total number of events which cause the system to be unavailable to initiate its mission(s), over a stated period of time.
	MIL-HDBK-338B

	Mean Time Between Failures (MTBF)
	
	For a particular interval, the total functional life of a population of an item divided by the total number of failures within the population.  The definition holds for time, rounds, miles, events, or other measures of life unit.
	OPNAVINST 3000.12,

DoD 3235.1-H, DODT&E System RAM, A Primer

	
	
	A basic measure of reliability for reparable systems.  The average time during which all parts of a system perform within their specified limits, during a particular measuring period, under stated conditions, until a failure occurs.
	USAF Research Lab Supportability Design Guide

	Mean Time Between Maintenance (MTBM)
	
	One of the basic measures of reliability for repairable fielded systems, it is the average time between all system maintenance actions, including both corrective and preventive maintenance actions whether scheduled or unscheduled.
	OPNAVINST 3000.12

	
	MTBM =

Total # Life Units Expended

Total # Maintenance Events
	A measure of the reliability taking into account maintenance policy.  The total number of life units expended by a given time, divided by the total number of maintenance events (scheduled and unscheduled) due to that item.
	MIL-HDBK-338B

	
	
	A basic measure of reliability for reparable fielded systems.  The average time between all system maintenance actions.  Maintenance may be for fault, correction, or prevention purposes.
	USAF Research Lab Supportability Design Guide

	Mean Time Between Maintenance Actions (MTMBMA)
	MTBMA =

   Total # Product Life Units

Total # Maintenance Actions
	A measure of the product reliability parameter related to demand for maintenance labor.  The total number of product life units, divided by the total number of maintenance actions (preventive and corrective) during a stated period of time.
	MIL-HDBK-338B

	Mean Time Between Critical Failure (MTBCF)
	
	A measure of system reliability, which includes the affects of any fault tolerance such as that provided by redundancy.  The average time between failures, which cause a loss of a system function, considered “critical” by the customer.
	OPNAVINST 3000.12,

USAF Research Lab Supportability Design Guide

	Mean Time Between Removals (MTBR)
	MTBR =

Total # of System Life Units

   Total # Items Removed
	A measure of the product reliability parameter related to demand for logistics support.  The total number of system life units divided by the total number of items removed from that product during a stated period of time.  This term is defined to exclude removals performed to facilitate other maintenance and removals for product improvement.
	HIL-HDBK-338B

	
	
	A basic measure of reliability for fielded systems.  The average time between all system maintenance actions requiring removal of a line-replaceable-unit (LRU) or subsystem for any cause, including to facilitate other maintenance.
	USAF Research Lab Supportability Design Guide

	Mean Time To Failure (MTTF)
	
	A basic measure of reliability for non-reparable systems.  The average failure-free operating time, during a particular measuring period under stated conditions.  Sometimes called Mean Time to First Failure.
	USAF Research Lab Supportability Design Guide

	Mean Time To Repair (MTTR)
	
	A basic technical measure of maintainability – the average elapsed time (clock hours) for corrective maintenance (including testing times for fault detection, isolation and verification of correction.)
	OPNAVINST 3000.12,

USAF Research Lab Supportability Design Guide

	Mean Time To Restore System (MTTRS)
	MTTRS =

Total Corrective Maint/Downing Events

   Total Number of Downing Events
	A measure of the product maintainability parameter, related to availability and readiness: The total corrective maintenance time, associated with downing events, divided by the total number of downing events, during a stated period of time.  (Excludes time for off-product maintenance and repair of detached components)
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Mean Time To Service (MTTS)
	MTTS = Total Scheduled Servicing Time
                 # Time Item Serviced
	A measure of an on-product maintainability characteristic related to servicing that is calculated by dividing the total scheduled crew/operator/driver servicing time by the number of times the item was serviced.
	MIL-HDBK-338B

	Mission Failures
	
	Mission failures are the loss of any of the mission’s essential functions.

Along with system hardware failures, operator errors and errors in publica-

tions that cause such a loss are included in this region. Mission failures

are related to mission reliability measures because they prevent complete mission accomplishment.
	DoD 3235.1-H, DODT&E System RAM, A Primer

	Mission Reliability
	
	A measure of the ability of an item to perform its required mission critical functions for the duration of a specified mission.  Can also be stated as the probability that a system can complete it required operational mission without an operational mission failure.
	OPNAVINST 3000.12,

MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide,

DoD 3235.1-H, DODT&E System RAM, A Primer

	Mission Time
	
	That element of up time required to perform a stated mission profile.
	MIL-HDBK-338B,

NATO R&M Terminology ARMP-7

	Mission Time To Restore Functions (MTTRF)
	MTTRF = 

    Total Corr Crit Failure Maint Time

         Total # Critical Failures
	A measure of mission maintainability: the total corrective critical failure maintenance time, divided by the total number of critical failures, during the course of a specified mission profile.
	MIL-HDBK-338B

	Operable
	
	The state in which an item is able to perform its intended functions
	MIL-HDBK-338B

	Operating Costs
	
	Those program costs necessary to operate and maintain the capability.  These costs include military personnel (MP) and operations and maintenance (O&M) costs.
	OPNAVINST 3000.12,

USAF Research Lab Supportability Design Guide

	Operating Time
	
	The time during which the system is operating in a manner acceptable to the operator.
	OPNAVINST 3000.12,

NATO R&M Terminology ARMP-7

	Operational Capability (Co)
	
	The measure of the results of the mission, given the condition of the systems during the mission (dependability)
	OPNAVINST 3000.12,

USAF Research Lab Supportability Design Guide

	Operational Effectiveness
	
	The overall degree of mission accomplishment of a system when used by representative personnel in the environment planned or expected (e.g., natural, electronic, threat, etc.) for operational employment of the system considering organization, doctrine, tactics, survivability, vulnerability, and threat (including counter-measures, initial nuclear weapons effects, nuclear, biological, and chemical contamination (NBCC) threats).
	OPNAVINST 3000.12,

USAF Research Lab Supportability Design Guide

	Operational Mission Failure
	
	A failure that prevents the system from performing one or more mission essential functions.
	OPNAVINST 3000.12

	Operational R&M Value
	
	A measure of reliability and maintainability that includes the combined effects of design, installation, quality, environment, operation, maintenance, etc., on an item.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Operational Readiness (OR)
	
	The ability of a military unit to respond to its operation plan(s) upon receipt of an operations order.  (A function of assigned strength, item availability, status, or supply, training, etc.).
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	
	
	The probability that at any point in time it is either operating satisfactorily or is ready to be placed in operation on demand when used under stated conditions, including allowable warning time.  Total calendar time is the basis of computation.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Operational Suitability (OS)
	
	The degree to which a system can be placed satisfactorily in field use with consideration being given to availability, compatibility, transportability, interoperability, reliability, wartime usage rates, maintainability, safety, human factors, manpower supportability, logistics supportability, natural environmental effects and impacts documentation, and training requirements.
	OPNAVINST 3000.12,

USAF Research Lab Supportability Design Guide

	Operations and Support (O&S) Cost
	
	Those resources required to operate and support a system, subsystem, or a major component during its useful life in the operational inventory.
	OPNAVINST 3000.12

	Percent Isolation to a Group of Ris
	
	The percent of time that detected failures can be fault isolated to a specified ambiguity group of size n or less, where n is the number of replaceable items (Ris).
	MIL-HDBK-338B

	Percent Isolation to a Single RI
	
	The percent of time that detected failures can be fault isolated to exactly one replaceable item (RI)
	MIL-HDBK-338B

	Preparation Time
	
	The time spent obtaining, setting up, and calibrating maintenance aids; warming up equipment, etc.
	MIL-HDBK-338B

	Preventive Maintenance
	
	Time associated with performance of all required maintenance intended to prevent system failures.  This is usually scheduled maintenance expressed in terms of hours per time period (e.g., year).
	OPNAVINST 3000.12

	
	
	All actions performed to retain an item in specified condition by providing systematic inspection, detection, and prevention of incipient failures.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	
	
	The maintenance carried out at predetermined intervals or according to prescribed criteria and intended to reduce the probability of failure or the degradation of the functioning of an item.
	NATO R&M Terminology ARMP-7

	Producibility
	
	A design characteristic which allows economical fabrication, assembly, inspection, and testing of an item using available manufacturing techniques.  The relative ease of manufacture of an items or system.
	USAF Research Lab Supportability Design Guide

	Reaction Time
	
	The time between the instant a product is required to perform a function or mission and the time it is ready to perform that function or mission.  It is the time needed for a product to be transitioned from a non-operating state to an operating state.
	MIL-HDBK-338B

	
	
	That element of up-time needed to initiate a mission, measured from the time the command is received.
	NATO R&M Terminology ARMP-7

	Readiness
	
	The probability that, at any point in time, a system or equipment is either operating satisfactorily or ready to be placed in operation on demand when under stated conditions, including stated allowable warning time.
	OPNAVINST 3000.12

	Realization Time
	
	Time that elapses before the fault condition becomes apparent.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Reliability
	
	The ability of a system and its parts to perform its intended function (mission) for a specified period of time under stated conditions without failure, degradation or demand on the support system.  See MTBF.
	OPNAVINST 3000.12,

USAF Research Lab Supportability Design Guide

	
	
	(1) The duration or probability of failure-free performance under stated conditions.  (2) The probability that an item can perform its intended function for a specified interval under stated conditions.  (For non-redundant items this is equivalent to definition (1).  For redundant items this is equivalent to definition of mission reliability.)
	MIL-HDBK-338B

	
	
	Reliability is defined as the probability that an item will perform its intended

function for a specified interval under stated conditions . This definition

does not specifically consider the effect of the age of the system.
	DoD 3235.1-H, DODT&E System RAM, A Primer

	
	
	The probability that a product or service will operate properly for a specified period of time (design life) under the design operating conditions (such as temperature or volt) without failure.  In other words, reliability may be used as a measure of the system’s success in providing its function properly.
	“Reliability Engineering” By Elsayed A. Elsayed

	Repair
	
	The restoration or replacement of parts or components of real property or equipment as necessitated by wear and tear, damage, failure of parts or the like, in order to maintain it in efficient operating condition.
	USAF Research Lab Supportability Design Guide

	Repair Time
	
	The time spent replacing, repairing, or adjusting all items suspected to have been the cause of the malfunction, except those subsequently shown by interim test of the system not to have been the cause.
	MIL-HDBK-338B

	Repairability
	
	The probability that a failed item will be restored to operable condition within a specified time of active repair.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Replacement Time
	
	Time for removing the faulty line replaceable assembly (LRA), followed by connecting and wiring a replacement, as appropriate; the LRA is the replaceable item beyond which fault diagnosis does not continue; replacement time is largely dependent on the choice of LRA and on mechanical design features, such as the choice of connectors.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Scheduled Maintenance
	
	Periodic prescribed inspection and servicing of products or items accomplished on the basis of calendar, mileage or hours of operation.  Included in Preventive Maintenance.
	MIL-HDBK-338B

	Selection Time
	
	Time necessary to select requisite test equipment/programs.
	NATO R&M Terminology ARMP-7

	Serviceability
	
	The relative ease with which an item can be serviced (i.e, kept in operating condition)
	MIL-HDBK-338B

	
	
	A measure of the degree to which servicing of an item can be accomplished within a given time under specified conditions.
	USAF Research Lab Supportability Design Guide

	Servicing
	
	The performance of any act needed to keep an item in operating condition, (i.e., lubricating, fueling, oiling, cleaning, etc.), but not including preventive maintenance of parts or corrective maintenance tasks.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Software Failure
	
	The inability, due to a fault in the software, to perform an intended logical operation in the presence of the specified/data environment.
	USAF Research Lab Supportability Design Guide

	
	
	Probability of failure is the probability that the software will fail on the next selected input.
	“Reliability, Maintenance and Logistics Support, A Life Cycle Approach”

	Software Maintainability
	
	The probability that the software can be retained in or restored to a specified status in a prescribed period compatible with mission requirements.
	USAF Research Lab Supportability Design Guide

	Software Quality Factors
	
	Correctness: The extent to which software is free from design defects and from coding defects – this is, fault-free

Efficiency: The extent to which software performs its intended functions with a minimum consumption of computing resources.

Flexibility: The ease with which software can accept enhancements

Integrity: The extent to which software prevents or controls unauthorized access and modification to data or code

Interoperability: The ability of two or more products to exchange information.

Maintainability: The ease with which software can be maintained.

Portability: The ease with which software can be transferred from one computer system or environment to another.

Reusability: The extent to which a module can be used in multiple applications.

Testability: The ease with which software can be tested.

Useability: The extent to which software incorporates human engineering capabilities and features.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Software Reliability
	
	The probability that the required software will perform the intended logical operations for the prescribed mission(s) and period(s) in the specified data/environment, without failure.
	USAF Research Lab Supportability Design Guide

	
	
	The probability that software will provide failure-free operation in a fixed environment for a fixed interval of the time.  
	“Reliability, Maintenance and Logistics Support, A Life Cycle Approach”

	
	
	The probability that software will not cause the failure of a product for a specified time under specified conditions; this probability is a function of the inputs to and use of the product as well as a function of the existence of faults in the software; the inputs to the product determine whether existing faults, if any, are encountered; the ability of a program to perform a required function under stated conditions for a stated period of time.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Software Support
	
	The sum of all activities that take place to ensure that implemented and fielded software continues to fully support the operational mission of the system.  Software support includes pre-deployment software support and post-deployment software support.
	USAF Research Lab Supportability Design Guide

	Standby Time
	
	Time during which the product is operable but is being held as a spare; standby time is the time during which the product is operable but is not being used to perform a useful function; the product can be called upon to operate at any random point of time during the period.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Supply Down Time
	
	The time between the demand on the supply system for a part or item to repair a product, or for a new product to replace a failed product, and the time when it is available.
	MIL-HDBK-338B

	Supply Delay
	
	Time required from the point of identifying the need for a maintenance part or assembly (LRA) until that part or assembly is in the hands of the maintenance technician; supply delay can be factored into elements such as time to remove the part from the maintenance technician’s tool kit, time to obtain the part from a supply bin, time to receive the part from a warehouse at another site, or time to procure the part from a manufacturer.
	“Product Reliability, Maintainability, and Supportability Handbook” by Michael Pecht

	Supportability
	
	The degree to which system design characteristics and planned logistic resources, including manpower, meet system peacetime readiness and wartime utilization requirements.  For purposes of Ao, supportability is the average time needed to satisfy material and administrative requirements associated with restoring a failed system or equipment to operation using specified administrative and logistics channels.  Supportability is expressed herin as MLDT.  Except for actual repair time (expressed as MTTR), all Logistics Support elements are included within supportability.
	OPNAVINST 3000.12

	
	
	The design characteristics of a system or subsystem which permit or improve/simplify servicing, preventive and corrective maintenance; improve interoperability with other services or allies; reduce storage requirements; increase shelf life; minimize support equipment needs; reduce transportation needs; reduce support manpower requirements; and/or reduce the support costs while allowing the system to meet its peacetime and wartime mission requirements.
	USAF Research Lab Supportability Design Guide

	Sustainability
	
	The “staying power” of forces, units, weapons systems and equipment usually measured in number of days capability to sustain combat.
	USAF Research Lab Supportability Design Guide

	System Dependability
	
	The probability that the hardware and software will perform successfully during one or more required sequences of a mission, given the hardware and software status at the start of the mission (availability)
	USAF Research Lab Supportability Design Guide

	System Down Time
	
	The time interval between the commencement of work on a system (product) malfunction and the time when the system has been repaired and/or checked by the maintenance person, and no further maintenance activity is executed.
	MIL-HDBK-338B

	System Failures
	
	System failures are hardware malfunctions: they may or may not affect the mission’s essential functions, and they may or may not require spares for correction. A system failure generally requires unscheduled maintenance so system failures heavily influence maintenance-related reliability.
	DoD 3235.1-H, DODT&E System RAM, A Primer

	Systems Effectiveness
	
	The measure of the extent to which a system may be expected to achieve a set of specific mission requirements.  It is a function of availability, reliability, dependability, and capability.
	

	
	
	(a) for repairable systems and items: the probability that a system can successfully meet an operational demand within a given time when operated under specified conditions.  (b) for “one-shot” devices and non-repairable items: the probability that the system will operate successfully when called upon to do so under specified conditions.
	MIL-HDBK-338B

	System R&M Parameter
	
	A measure of reliability or maintainability in which the units of measurement are directly related to operational readiness, mission success, maintenance labor costs, or logistics support costs.
	MIL-HDBK-338B

	Time
	
	Time is a fundamental element used in developing the concept of reliability and is used in many of the measures of reliability.  Determining the applicable interval of time for a specific measurement is a prerequisite to accurate measurement.  In general, the interval of interest is calendar time, but this can be broken down into other intervals.
	MIL-HDBK-338B

	Total Ownership Costs (TOC)
	
	An emerging concept designed to determine the true cost of design, development, ownership and support of DoD weapons systems.  At the DoD level, TOC is comprised of the costs to research, develop, acquire, own, operate and dispose of defense systems, other equipment and real property, the costs to recruit, retain, separate, and otherwise support military and civilian personnel, and all other costs of the business operations of the DoD.  At the individual program level, TOC is synonymous with the life cycle cost of the system.
	OPNAVINST 3000.12

	Total System Down Time
	
	The time interval between the reporting of a system (product) malfunction and the time when the system has been repaired and/or checked by the maintenance person, and no further maintenance activity is executed.
	MIL-HDBK-338B

	Transportability
	
	The capability of materiel to be moved by towing, self-propulsion, or carrier via any means, such as railways, highways, waterways, pipelines, waterways, and airways.
	OPNAVINST 3000.12,

USAF Research Lab Supportability Design Guide

	Turn-Around Time (TAT)
	
	That element of maintenance time needed to replenish consumables and check out an item for recommitment.
	MIL-HDBK-338B

	Unscheduled Maintenance
	
	Corrective maintenance performed in response to a suspected failure.
	MIL-HDBK-338B

	Uptime
	
	That element of ACTIVE TIME during which an item is in condition to perform its required functions (Increases availability and dependability)
	MIL-HDBK-338B

	Uptime Ratio
	UR =              UPTIME
         UPTIME + DOWNTIME
	A composite measure of operational availability and dependability that includes the combined effects of item design, installation, quality, environment, operation, maintenance, repair and logistics support: The quotient of uptime divided by the sum of uptime and downtime)
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide

	Utilization Rate
	
	The planned or actual number of life units expended, or missions attempted during a stated interval of calendar time.
	MIL-HDBK-338B,

USAF Research Lab Supportability Design Guide


