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FOREWORD

The ITU-T (Telecommunication Standardization Sector) is a permanent organ of the International Telecommunication
Union (ITU). The ITU-T is responsible for studying technical, operating and tariff questions and issuing Recommen-
dations on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years, establishes the
topics for study by the ITU-T Study Groups which, in their turn, produce Recommendations on these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in WTSC
Resolution No. 1 (Helsinki, March 1-12, 1993).

ITU-T Recommendation E.800 was revised by ITU-T Study Group 2 (1993-1996) and was approved under the WTSC
Resolution No. 1 procedure on the 12th of August 1994.

NOTE

In this Recommendation, the expression “Administration” is used for conciseness to indicate both a telecommunication
administration and a recognized operating agency.
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mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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Recommendation E.800

TERMS AND DEFINITIONS RELATED TO QUALITY OF SERVICE
AND NETWORK PERFORMANCE INCLUDING DEPENDABILITY

(revised in 1994)

1 Introduction

1.1 Overview

Terminology standardization is necessary for two main reasons:
— to avoid confusion to standards users by introducing conflicting terms and definitions;

— to assist alignment between the various groups involved in telecommunication standards development.

A consistent set of terms and definitions is required, therefore, to develop the important areas of quality of service,
network performance and dependability standards pertaining to the planning, pmogiseomd operation of
telecommunication networks.

The intention of this Recommendation is to set out a comprehensive set of terms and definitions relating to these
concepts. Associated terminology covering statistical terms, recommended modifiers etc. is also included to ensure the
broadest possible coverage in one document. These collective terms and definitions can be universally applied to all
telecommunication services and the network arrangements used to provide them.

The terms and definitions start at clause 2 and the general list can be found indexed in Annex D.

1.2 General guide to concepts

Figure 1 (Performance Concepts) is a framework intended to provide a general guide to the factors which contribute
collectively to the overall quality of service as perceived by the user of a telecommunication service. The terms in the
diagram can be thought of as generally applying either to the quality of service levels actually achieved in practice, to
objectives which represent quality of service goals, or to requirements which reflect design specifications.

The figure is structured to show that one quality of service factor can depend on a number of othensoftaistito

note — although it is not explicitly stated in any of the definitions contained in this document — that the value of a
characteristic measure of a particular factor may depend directly on corresponding values of other factors which
contribute to it. This necessitates, whenever the value of a measure is given, that all of the conditions having an impact
on that value be clearly stated.

The essential aspect of the global evaluation of a service is the opinion of the users of the service. The result of this
evaluation expresses the users’ degrees of satisfaction. This Recommendation provides a framework for:

1) the quality of service concept;
2) relating quality of service and network performance;

3) aset of performance measures.

It is obvious that a service can be used only if it is provided, and it is desirable that the provider has a detailed
knowledge about the quality of the offered service. From the provider’s viewpoint, network performance is a concept by
which network characteristics can be defined, measured and controlled to achieve a satisfactory level of service quality.
It is up to the Service Provider to combine different network performance parameters in such a way that the economic
requirements of the Service Provider as well as the satisfaction of the User are both fulfilled.
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In the utilization of a service the User normally identifies the Service Provider only. The User’'s degree of satisfaction
with the service provided depends on quality of service, that is on the latter's perception of the fadlewing
performance:

— the support;

— the operability;
— the serveability;
— the security.

All are dependent on network characteristiddowever, the serveability performance is the most generally affected. It is
further subdivided into three terms:

— service accessibility performance;
— service retainability performance;
—  service integrity performance.

Serveability performance depends on trafficability performance and its influencing factors of resourcing and facility,
dependability and transmission performance (of which propagation performance is a subset), as shovenlnHigu
trafficability performance is described in terms of losses and delay times. Dependability is the combined aspects of
availability, reliability, maintainability and maintenance support performance and relates to the ability of an item to be in
a state to perform a required function. Propagation performance refers to the ability of the transmitting medium to
transmit the signal within intended tolerances.

The resources and facilities box includes planning performance, provisioning performance and the related administrative
functions. This spotlights the importance of the network planning and provisioning aspects, etc. to the overall quality of
service results. These items are for further study.

1.3 General performance concepts

All performance concepts may be related to instant of time (instantaneous, etc.) or expressed as a mean value over a time
interval.

While dependability is used only for a general description in non-quantitative terms, the actual quantification is done
under the heading of availability performance, reliability performance, maintainability performance and maintenance
support performance.

The properties expressed by these measures impact the measures relating to quality of service and network performance
and are thus implicitly characterizations of these performance measures.

Measures are connected to events (failure, restoration, etc.), states (fault, up state, down state, outage, etc.) or activities
(e.g. maintenance), with their time durations.

2 General terminology

2.1 Service related performance

2101 quality of service
F: qualité de service
S: calidad de servicio

The collective effect of service performance which determine the degree of satisfactisseobfatheservice

D The service support performance may depend on certain aspects of the network performance, for example through the charging
correctness performance.

Recommendation E.800 (08/94) 3



NOTES

1 Thequality of servicas characterized by the combined aspectsenfice support performancservice operability
performanceserveability performangeservice security performan@nd other factors specific to each service.

2 The term “quality of service” is not used to express a degree of excellence in a comparative sense nor is it used in a
quantitative sense for technical evaluations. In these cases a qualifying adjective (modifier) should be used.

2.2 Item related performance

2201 network performance
F: qualité de fonctionnement du réseau

S: calidad de funcionamiento de la red

The ability of a network or network portion to provide the functions relatedimumunicationbetweerusers
NOTES

1 Network performance applies to the Network Provider's planning, development, operations and maintenance and is
the detailed technical part of QOS, excluding service support performance and human factors.

2 Network performance is the main influence on serveability performance.

3 Network performance measures are meaningful to network providers and are quantifiable at the part of the network to
which they apply. Quality of service measures are only quantifiable at a service access point.

4 It is up to the Network Provider to combine the Network Performance parameters in such a way that the economic
requirements of the Network Provider, as well as the satisfaction of the User, are both fulfilled.

2.3 Common concepts

2301 service
F: service
S: servicio
A set of functions offered to a user by an organization.

2302 item; entity; element
F: entité; individu; élément
S: elemento; entidad; item

Any part, device, subsystem, functional unit, equipment or system that can be individually considered.
NOTES

1 An item may consist of hardware, software or both, and may also include people, e.g. operators in a telephone
operator system.

2 In French, the term “entité” replaces the term dispostif previously used in this meaning, because the term dispositif is
also the common equivalent for the English term “device”.

3 In French, the term “individu” is used mainly in statistics.

2303 user
F: usager
S: usuario

Any entity external to the network which utilizes connections through the network for communication.

2304 connection
F: connexion
S: conexién

An association of resources providing means for communication between two or more devices in, or attached to, a
telecommunication network.

4 Recommendation E.800 (08/94)



2305 teletraffic; telecommunications traffic
F: télétrafic; trafic de télécommunication

S: teletrafico; trafico de telecomunicaciones
A process of events related to demands for the utilization of resources in a telecommunication network.

2306 resource
F. ressource

S: 6rgano; recurso

Any set of physically or conceptually identifiable entities within a telecommunications network, the use of which can be
unambiguously determined.

2307 capability
F: capacité; capabilité (d'une entité)
S: capacidad
The ability of antemto meet a demand of a given size under given internal conditions.
NOTES
1 Internal conditions refer, for example, to any given combinatidaufy and notfaulty sub-items.

2 Trafficability performance and effectiveness are capabilities.
3  Demands are of two types — service and traffic.

3 Quiality of service terminology

3.1 Service support

3100 service support performance
F: logistique du service
S: logistica del servicio

The ability of an organization to providesarviceand assist in its utilization.

NOTE — An example o$ervice support performandg the ability to provide assistance in commissioning a basic service,
or a supplementary service such as the call waiting service or directory enquiries service.

For this performance concept the following measures will be used:

3101 mean service provisioning time
F: délai moyen pour la fourniture d'un service

S: tiempo medio de espera (para la prestacion de un servicio)

The expectatiorof the duration between thénstant of timea potentialuserrequests that an organization provides the
necessary means foisarvice and thenstant of timevhen these means are furnished.

3102 billing error probability
F: probabilité d'erreur de facturation

S: probabilidad de error de facturacion
The probability of anerror when billing auserof aservice

3103 incorrect charging or accounting probability
F: probabilité de taxation ou de comptabilisation erronées

S: probabilidad de tarificaciéon o de contabilidad incorrectas

The probability of acall attemptreceiving incorrect charging or accounting treatment.

Recommendation E.800 (08/94) 5



3104 undercharging probability
F: probabilité de sous—taxation

S: probabilidad de subtarificacién
The probability that acall attemptwill be undercharged for any reason.

3105 overcharging probability
F: probabilité de surtaxation

S: probabilidad de sobretarificaciéon
The probability that acall attemptwill be overcharged for any reason.

3106 billing integrity (probability)
F: justesse de la facturation (probabilité de)

S: integridad de la facturacion (probabilidad de)
The probability that the billing information presented taisercorrectly reflects the type, destination and duration of the
call attempt
3.2 Service operability

3200 service operability performance
F: facilité d'utilisation d'un service

S: facilidad de utilizacion (de un servicio)
The ability of aserviceto be successfully and easily operated bigex
For this performance concept the following measures will be used:

3201 service user mistake probability

F: probabilité d'erreur d'un usager en service

S: probabilidad de error de un usuario (de un servicio)
Probability of amistakemade by aiserin his attempt to utilize service
3202 dialling mistake probability

F: probabilité d'erreur de numérotation

S: probabilidad de error de marcacion
The probability that theuserof a telecommunication network makes diallmgtakegluring hiscall attempts

3203 service user abandonment probability
F: probabilité d'abandon d'un service par un usager

S: probabilidad de abandono de un servicio por un usuario

The probability that auserabandons the attempt to usseavice

NOTE — Abandonments may be caused by excessigemistake rates, by excessive service access delays, etc.

3204 call abandonment probability
F: probabilité d'abandon d'une tentative d'appel

S: probabilidad de abandono de un intento de llamada

The probability that auserabandons theall attemptthrough a telecommunication network.

6 Recommendation E.800 (08/94)



3.3 Serveability

3300 serveability performance
F: servibilité d'un service

S: servibilidad del servicio

The ability of aserviceto be obtained — within specified tolerances and other given conditions — when requested by the
userand continue to be provided without excessive impairment for a requisttbn

NOTE - Serveability performance may be subdivided into the service accessibility performance, service retainability
performance and the service integrity performance.

3310 service accessibility performance
F: accessibilité d'un service

S: accesibilidad del servicio

The ability of aserviceto be obtained, within specified tolerances and other given conditions, when requested by the
user.

NOTE - This takes into account the transmission tolerance and the combined aspmcisagition performance
trafficability performanceandavailability performancef the related systems.

For this performance concept the following measures will be used:

3311 service accessibility; service access probability
F: accessibilité d'un service; probabilité d'accés a un service

S: accesibilidad del servicio; probabilidad de acceso al servicio

The probability that aservicecan be obtained within specified tolerances and other given operating conditions when
requested by thaser

3312 mean service access delay
F: durée moyenne d'acces a un service

S: retardo medio de acceso al servicio; demora media de acceso al servicio

The expectatiorof thetime durationbetween an initiabid by theuserfor the acquisition of aerviceand theinstant of
time the user has access to #gervice the servicebeing obtained within specified tolerances and other given operating
conditions.

3313 network accessibility
F: accessibilité d'un réseau
S: accesibilidad de la red
The probability that theuserof a serviceafter a request receives the proceed-to-select signal within specified conditions.
NOTE — The proceed-to-select signal is that signal invitingudegto select the desiredkstination
3314 connection accessibility
F: accessibilité d'une connexion

S: accesibilidad de una conexién

The probability that aconnectioncan be established within specified tolerances and other given conditions following
receipt by the exchange of a valid code.

3315 mean access delay
F: durée moyenne d'acces

S: retardo medio de acceso; demora media de acceso

The expectatiorof thetime durationbetween the firstall attemptmade by auserof a telecommunication network to
reach anotheuseror aserviceand theinstant of timehe userreaches the wanted otheseror service within specified
tolerances and under given operational conditions.

Recommendation E.800 (08/94) 7



3316 p-fractile access delay
F: quantile-p de la durée d'accés

S: cuantil-p del retardo de acceso; cuantil-p de la demora de acceso

The p-fractile value of theduration between thdirst call attemptmade by auserof a telecommunication network to
reach anotheuseror aserviceand theinstant of timehe userreaches the wanted otheseror service within specified
tolerances and under given operational conditions.

3317 accessibility of a connection to be established
F: accessibilité d'une communication a établir

S: accesibilidad de una conexioén a establecer

The probability that a switcheatonnectioncan be established, within specified transmission tolerances, to the correct
destination within a giventime interva) when requested by theser

NOTES

1  For user—originated calls, it could express phebability of a successful call establishment on the first attempt. For
operator-handled calls, it could representphabability of having a satisfactorgonnectiorestablished within a givetime duration

2 In general, the tolerances should correspond to a levieaémission performancerhich makes the connection
unsatisfactory foservicesuch that, for example, a substantial percentags@fswould abandon theonnection

3318 unacceptable transmission probability

F: probabilité d'une transmission inacceptable

S: probabilidad de transmision inaceptable
The probability of aconnectiorbeing established with an unacceptable speech path transmission quality.
3319 no tone probability

F: probabilité d'absence de la tonalité

S: probabilidad de ausencia de tono
The probability of acall attemptencountering no tone following receipt of a valid code by the exchange.
3320 misrouting probability

F: probabilité d'acheminement erroné

S: probabilidad de encaminamiento erréneo
The probability of acall attemptbeing misrouted following receipt by the exchange of a valid code.
3330 service retainability performance

F: continuabilité d'un service

S: retenibilidad del servicio

The ability of aservice once obtained, to continue to be provided under given conditions for a requested duration.
NOTE — Generally this depends on the transmission tolerances;aib@gation performancandreliability performance
of the related systems. For some services, for example packet switching, this also depentisfficathidity performanceand the
availability performanceof the related systems.
For this performance concept the following measures will be used:
3331 service retainability
F: continuabilité d'un service

S: retenibilidad del servicio

The probability that aservice once obtained, will continue to be provided under given conditions for a gimen
duration

8 Recommendation E.800 (08/94)



3332 connection retainability
F: continuabilité d'une connexion

S: retenibilidad de la conexién

The probability that a connection once obtained, will continue to be provided forr@mmunicationunder given
conditions for a givetime duration

3333 retainability of an established connection
F: continuabilité d'une connexion établie

S: retenibilidad de la conexidn establecida

The probability that a switchedconnection once established, will operate within specified transmission tolerances
without interruptionfor a giventime interval

3334 premature release probability; cut-off call probability
F: probabilité de libération prématurée; probabilité de commune d'une communication

S: probabilidad de liberacidon prematura; probabilidad de corte de la llamada

The probability that an establishezbnnectionwill be released for a reason other than intentionally by any of the parties
involved in the call.

3335 release failure probability
F: probabilité d'échec de la libération

S: probabilidad de fallo de liberacién
The probability that the requiredeleaseof aconnectiorwill not take place.

3336 probability of successful service completion
F: probabilité d'exécution correcte d'un service

S: probabilidad de prestacion satisfactoria de un servicio

The probability that aconnectioncan be established, under satisfactory operating conditions, and retained for a given
time interval

3340 service integrity performance
F: integrité d'un service
S: integridad del servicio
The degree to which serviceis provided without excessive impairments, once obtained.

For this performance concept the following measures will be used:

3341 interruption; break (of service)
F: interruption; coupure (d'un service)
S: interrupcién; corte (del servicio)

Temporary inability of aerviceto be provided persisting for more than a gitiere duration characterized by a change
beyond given limits in at least one parameter essential f@etivice

NOTES

1  Aninterruptionof aservicemay be caused hyisabled statesf theitemsused for theserviceor by external reasons
such as high service demand.

2 An interruption of a serviceis generally arinterruption of the transmission, which may be characterized by an
abnormal value of power level, noise level, signal distortiorgr rate, etc.

3342 time between interruptions
F: temps entre interruptions

S: tiempo entre interrupciones

Thetime durationbetween the end of oneterruptionand the beginning of the next.

Recommendation E.800 (08/94) 9



3343 interruption duration
F: durée d'interruption
S: duracién de interrupcion

Thetime durationof aninterruption

3344 mean time between interruptions (MTBI)
F: durée moyenne entre interruptions (MTBI)

S: tiempo medio entre interrupciones (MTBI)
The expectatiorof thetime between interruptions

3345 mean interruption duration (MID)
F: durée moyenne d'une interruption (MID)

S: duracién media de una interrupcion (MID)

The expectatiorof theinterruption duration

3.4 Service security

3400 service security performance
F: Securité d'un service

S: Seguridad del servicio

The protection provided against unauthorized monitoring, fraudulent use, malicious impairment, misuse, human mistake
and natural disaster.

For this performance concept the following measures will be used:

(For further study.)

4 Network performance terminology

4.1 Trafficability

4100 trafficability performance
F: traficabilité; capacité d'écoulement du trafic

S: aptitud para cursar trafico

The ability of an item to meet a traffic demand of a given size and other characteristics, under given internal conditions.
NOTE — Given internal conditions refer, for example, to any combination of faulty and not faulty sub-items.

For this performance concept the following measures will be used:

(For further study — see Recommendation E.600.)

4.2 Dependability
4200 dependability

F: sdreté de fonctionnement

S: seguridad de funcionamiento

The collective term used to describe thailability performanceand its influencing factorgeliability performance,
maintainability performancandmaintenance support performance

NOTE —Dependabilityis used only for general descriptions in non-quantitative terms.

10 Recommendation E.800 (08/94)



4210 availability performance
F: disponibilité
S: disponibilidad

The ability of anitemto be in a state to performraquired functionat a giveninstant of timeor at anyinstant of time
within a giventime interva] assuming that the external resources, if required, are provided.

NOTES

1  This ability depends on the combined aspects ofeleility performance the maintainability performancend the
maintenance support performancganitem

2 Inthe definition of thétemthe external resources required must be delineated.
3 The termavailability is used as aavailability performance measure

4 Warning: the termavailability has occasionally been used in connection with the tem but with an implied
meaning oftembeing entirely different from that of this Recommendation.

For this performance concept the following measures will be used:

4211 instantaneous availability; pointwise availability; A(t) (symbol)
F: disponibilité (instantanée), A(t) (symbole)
S: disponibilidad instantanea, A(t) (simbolo)

The probability that anitemis in anup stateat a giveninstant of timet.
NOTE - In French the termlisponibilitéis also used to denote the performance quantified bytbizability.

4212 instantaneous unavailability; pointwise unavailability; U(t) (symbol)
F: indisponibilité instantanée, U(t) (symbole)
S: indisponibilidad instantanea, U(t) (simbolo)

The probability that aitemis in adown stateat a giverinstant of timet.

4213 mean availability,A(t,, t,) (Symbol)
F: disponibilité moyenne&(tl, t,) (symbole)
S: disponibilidad media;ﬂ(tl, t,) (simbolo)

The normalized integral of thastantaneous availabilitin a giventime interval(t,, t,).
NOTE — Themean availabilityis related to thanstantaneous availabilitps

b
Alty, t) = 5 f o J A(t) dt

4214 mean unavailability,U(tl, t,) (symbol)
F: indisponibilité moyenneJ(t;, t,) (symbole)
S: indisponibilidad medialj(tl, t,) (simbolo)

The normalized integral of thastantaneous unavailability a statedime interval(ty, t,).
NOTE — Themean unavailabilitys related to thénstantaneous unavailabilitgs

t2
Oty =5, [ VO

4215 (asymptotic) availability; (steady-state) availability, A (symbol)
F: disponibilité asymptotique, A (symbole)
S: disponibilidad (asintética); disponibilidad (en régimen permanente); A (simbolo)

The limit, if this exists, of thanstantaneous availabilitwhen the time tends to infinity.

Recommendation E.800 (08/94) 11



NOTE — Under certain conditions, for instance constant failure rate and constant repair rasgnpotic availability
may be expressed as:

MUT

A= MUT + MDT

where
MDT is themean down time
MUT is themean up time.

4216 asymptotic unavailability, U (symbol)
F: indisponibilité asymptotique, U (symbole)
S: indisponibilidad asint6tica, U (simbolo)

The limit, if this exists, of thanstantaneous unavailabilityvhen the time tends to infinity.

NOTE — Under certain conditions, for instance constant failure rate and constant repair agmbitic unavailability
may be expressed as:

MDT

U =VDT + MuT

where
MDT is themean down time
MUT is themean up time.

4217 asymptotic mean availability A (symbol)
F: disponibilité moyenne asymptotiqasymptotic mean availability, (symbol)(symbole)
S: disponibilidad media asintéticasymptotic mean availabilityy (symbol)(simbolo)

The limit, if this exists, of thenean availabilityover atime interval(t,, t,) whent, tends to infinity.
NOTES
1 Theasymptotic mean availabilitig related to thenean availabilityas

A = lim K(tl, tz)

th— o0
2 When such a limit exists it is not dependentpn

4218 asymptotic mean unavailability U (symbol)

F: indisponibilité moyenne asymptotique(symbole)
S: indisponibilidad media asintética) (simbolo)

The limit, if this exists, of thenean unavailabilityover atime interval(t,, t,) whent, tends to infinity.
NOTES
1  Theasymptotic mean unavailabilitg related to thenean unavailabilityas

U = lim U (ty, t)
t24>00
2 When such a limit exists it is not dependentpn

4219 mean up time (MUT)
F: temps moyen de disponibilité; durée moyenne de disponibilité (MUT)
S: tiempo medio de disponibilidad (MUT)

The expectatiorof theup time

12 Recommendation E.800 (08/94)



4220 mean accumulated down time (MADT)
F: durée cumulée moyenne d'indisponibilité (MADT)
S: tiempo medio acumulado de indisponibilidad (MADT)

The expectatiorof theaccumulated down time

4221 instantaneous availability of a leased circuit
F: disponibilité instantanée d'un circuit loué

S: disponibilidad instantanea de un circuito arrendado

The probability that, under stated operating conditions, a leased circuit can perfeqguieed functionwvhen requested
by the subscriber.

4230 reliability performance
F: fiabilité
S: fiabilidad
The ability of antemto perform arequired functiorunder given conditions for a givéime interval

NOTES

1 It is generally assumed that titemis in a state to perform thigquired functionat the beginning of théme
interval.

2 The term reliability is used as a measure of reliability performance.
For this performance concept the following measures will be used:
4231 reliability, R (symbol)
F: fiabilité, R (symbole)
S: fiabilidad, R (simbolo)
The probability that anitemcan perform aequired functiorunder stated conditions for a givéme interval

NOTES

1 It is generally assumed that titemis in a state to perform thigquired functionat the beginning of théme
interval.

2 In French, the terrfiabilité is also used to denote the performance quantified bytbisability.

4232 (instantaneous) failure rate)(t) (symbol)
F: taux (instantané) de défaillanck(t) (symbole)

S: tasa (instantanea) de fallos(t) (simbolo)

The limit, if this exists, of the ratio of the conditioqmbbability that thetime to failure T, of anitemfalls within a given
time interval (t, t+At), to the length of this intervah\t, whenAt tends to zero, given that titemis in a state to perform
arequired functiorat the beginning of thééme interval

NOTE - Theinstantaneous failure ratis expressed by formula as:

A(t) = lim Prt<T<t+ AT >1)
A(t) - 0+ At

whereT is the instant of time of failure.
The formula is also applicableTfdenotes théime to failure
4233 mean failure rate)_\(tl, t,) (symbol)

F: taux moyen de défailland_f{tl, t,) (symbole)
S: tasa media de fallo§(t1, t,) (simbolo)

The normalized integral of tHastantaneous failure ratever a givertime interva) (t;, t,).

Recommendation E.800 (08/94) 13



NOTE - Themean failure rateelates tanstantaneous failure ratas

t
- 1
Mat) = 5 [ A0

4234 (instantaneous) failure intensity, z(t) (symbol)
F: intensité (instantanée) de défaillance, z(t) (symbole)

S: intensitad (instantanea) de fallos, z(t) (simbolo)

The limit, if this exists, of the ratio of the mean numbefadfires of arepaired itemin atime intervaj (t, t + At), to the
length of this intervalt, when the length of thiéme intervaltends to zero.

NOTE — Theinstantaneous failure intensity expressed by formula as:

Z(t) = lim E[N(t + AY) — N©)]
A(t) -0+ At

whereN (t) is the number ofailuresin thetime interval(0, t).

4235 mean failure intensity Z(t,, t,) (symbol)
F: intensité moyenne de défaillan@gt;, t,)(symbole)
S: intensidad media de falla§;, t,) (simbolo)

The normalized integral of tHastantaneous failure intensigver a givertime interval(t;, t,).

NOTE — Themean failure intensitjs related tdnstantaneous failure intensigs:

_ 1
Z(ty; tp) = t, —

4236 mean time to first failure (MTTFF)
F: durée moyenne de fonctionnement avant la premiére défaillance (MTTFF)
S: tiempo medio hasta el primer fallo (MTTFF)
The expectatiorof thetime to first failure
4237 mean time to failure (MTTF)
F: durée moyenne de fonctionnement avant défaillance (MTTF)
S: tiempo medio hasta el fallo (MTTF)
The expectatiorof thetime to failure
4238 mean time between failures (MTBF)
F: moyenne des temps entre défaillances (MTBF)
S: tiempo medio entre fallos (MTBF)
The expectatiorof thetime between failures
4239 failure rate acceleration factor
F: facteur d'accélération du taux de défaillance

S: factor de aceleracién de la tasa de fallos

The ratio of the accelerated testiiagure rateto thefailure rateunder stated reference test conditions.
NOTE - Bothfailure ratesrefer to the same time period in the life of the testeas
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4240 failure intensity acceleration factor
F: facteur d'accélération de l'intensité de défaillance

S: factor de aceleracién de la intensidad de fallos

In atime intervalof given duration whose beginning is specified by a fixed age @épaired item the ratio of the
number offailuresobtained under two different sets of stress conditions.

4250 maintainability performance
F: maintenabilité

S: mantenibilidad

The ability of anitem under stated conditions of use, to be retained in, or restored to, a state in which it can perform a
required functionwhenmaintenanceés performed under given conditions and using stated procedures and resources.

NOTE — The term maintainability is used as a measure of maintainability performance.
For this performance concept the following measures will be used:

4251 maintainability
F: maintenabilité
S: mantenibilidad
The probability that a given activenaintenance actigrfor anitem under given conditions of use can be carried out

within a statedime interva] when themaintenances performed under stated conditions and using stated procedures
and resources.

NOTE - In French the termaintenabilitéis also to denote the performance quantified by ghibability.
4252 (instantaneous) repair ratep(t) (symbol)
F: taux (instantané), de réparatiop,(t) (symbole)

S: tasa (instantanea) de reparacionggt) (simbolo)

The limit, if this exists, of the ratio of the conditiormbbability that the correctivenaintenance actioterminates in a
time intervaJ (t, t+At) to the length of thisime interval whenAt tends to zero, given that the action had not terminated
at the beginning of theéme interval

NOTE — Theinstantaneous repair ratis expressed by formula as:

p(t) = lim Prt<Tt+ AT >t
At) - 0+ At

where T is the instant of time of restoration.

T may also represent thiene to restoration

4253 mean repair rate j(ty, t,) (symbol)
F: taux moyen de réparatiop(t;, t,) (symbole)
S: tasa media de reparacionggf;, t,) (simbolo)

The normalized integral of tHastantaneous repair ratever a givertime interval(ty, t,).
NOTE — Themean repair ratas related tanstantaneous repair rates:

b
— 1
Ht) = =, [ wod

4254 mean maintenance man-hours
F: durée moyenne équivalente de maintenance

S: duracién media equivalente de mantenimiento; media de horas-hombre de mantenimiento

The expectatiorof themaintenance man-hours
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4255 mean down time (MDT)
F: temps moyen d'indisponibilité; durée moyenne d'indisponibilité (MDT)
S: tiempo medio de indisponibilidad (MDT)
The expectatiorof thedown time
4256 mean repair time (MRT)
F: durée moyenne de réparation (MRT)
S: tiempo medio de reparacion (MRT)
The expectatiorof therepair time
4257 p-fractile repair time
F: quantile-p de la durée de réparation
S: cuantil-p del tiempo de reparacion
The p-fractile value of therepair time
4258 mean active repair time (MART)
F: durée moyenne de réparation active (MART)
S: tiempo medio de reparacion activa (MART)
The expectatiorof theactive repair time
4259 p-fractile active repair time
F: quantile-p de la durée de réparation active
S: cuantil-p del tiempo de reparacioén activa
The p-fractile value of theactive repair time
4260 mean time to restoration (MTTR); mean time to recovery; mean time to repair (deprecated)
F: durée moyenne de panne (MTTR)
S: tiempo medio hasta el restablecimiento (MTTR)
The expectatiorof thetime to restoration
4261 fault coverage
F: couverture des pannes
S: cobertura de averias
The proportion ofaultsof anitemthat can be recognized under given conditions.
4262 repair coverage
F: couverture des réparations
S: cobertura de reparaciones
The proportion ofaultsof anitemthat can be successfully removed.
4270 maintenance support performance
F: logistique de maintenance

S: logistica de mantenimiento

The ability of a maintenance organization, under given conditions, to provide upon demand the resources required to
maintain aritem under a givemaintenance policy

NOTE — The given conditions are related to tteam itself and to the conditions under which them is used and
maintained.
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For this performance concept the following measures will be used:

4271 mean administrative delay (MAD)
F: durée moyenne du délai administratif (MAD)
S: retardo medio administrativo; demora media administrativa (MAD)

The expectatiorof theadministrative delay

4272 p-fractile administrative delay
F: quantile-p du délai administratif

S: cuantil-p del retardo administrativo; cuantil-p de la demora administrativa
The p-fractile value of theadministrative delay
4273 mean logistic delay (MLD)
F: durée moyenne du délai logistique (MLD)
S: retardo medio logistico; demora media logistica (MLD)
The expectatiorof thelogistic delay
4274 p-fractile logistic delay
F: quantile-p du délai logistique
S: cuantil-p del retardo logistico; cuantil-p de la demora logistica

The p-fractile value of thdogistic delay

4.3 Transmission

4300 transmission performance
F: qualité de transmission

S: calidad de transmision

The level of reproduction of a signal offered to a telecommunications system, under given conditions, when this system
is in anup state

NOTE — The given conditions may include the effect of propagation performance where applicable.
For this performance concept the following measures are applicable. (This section is for further study.)

4301 bit error ratio (BER)
F: taux d’erreur sur les bits (BER)

S: tasa de errores de bit; tasa de error en los bits (BER)
The ratio of the number of bit errors to the total number of bits transmitted in atighesimterval

4302 error free seconds ratio
F: taux de secondes sans erreur
S: segundos sin error

The ratio of the number of one-second intervals during which no bits are received in error to the total number of one-
second intervals in thime interval

NOTES
1  The length of théime intervalneeds to be specified.
2 This ratio is usually expressed as a percentage.
4303 propagation performance
F: caractéristiques de propagation

S: caracteristica de propagacion

The ability of a propagation medium, in which a wave propagates without artificial guide, to transmit a signal within the
given tolerances.
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NOTES
1 The given tolerances may apply to variations in signal level, noise, interference levels, etc.
2 Propagation performance applies to radiocommunication only.

4.4 Charging

4401 charging correctness
F: exactitude de la taxation

S: probabilidad de tarificacion correcta; precision de la tasacion

The probability that the network correctly charges the communication by type, destination, time location and duration.

5 Evaluation concepts

51 Common concepts

5101 effectiveness (performance)

F: efficacité

S: efectividad
The ability of antemto meet a service demand of a given size.

NOTE — This ability depends on the combined aspects afapabilityand theavailability performancef theitem

5102 durability

F: durabilité

S: durabilidad

The ability of anitemto remain in a condition where it can performeguired functiorunder stated conditions of use
andmaintenancentil a limiting state is reached.

NOTE - A limiting state of aftem may be characterized by the end of tiseful life unsuitability for any economic or
technological reasons, etc.

5103 modification (of an item)
F: modification (d'une entité)
S: modificacién (de un elemento)

The combination of all technical and corresponding administrative actions intended to attgpahgity of anitem by
changing, adding or deleting one or meogguired functions

5.2 Measure modifiers
5201 true ...

F: .. vrai

S: ... verdadero

The ideal value which characterizes a quantity perfectly defined under the conditions which exist at the moment when
that quantity is observed, or the subject of a determination.

NOTE - This value could be arrived at only if all causes of measuresmentwere eliminated.

5202 predicted ...
F: ... prédit; ... prévu
S: ... previsto; ... predicho

The numerical value assigned to a quantity, before the quantity is actually observable, computed on theabléesis o
observed or estimated values of the same quantity or of other quantities using a mathematical model.
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5203 extrapolated ...
F: ... extrapolé

S: ... extrapolado

The predictedvalue based oastimatedvalues for one or a set of conditions, intended to apply to other conditions such
as timemaintenancend environmental conditions.

5204 estimated ...
F: ... estimé
S: ... estimado

The value obtained as the result ofemtimation
NOTE — The result may be expressed either as a single numerical value, a point estimatepofidsree interval

5205 intrinsic ...; inherent ...
F: ... intrinséque; ... inhérent

S: ...intrinseco; ... inherente
Value of ameasuraletermined when maintenance and operational conditions are assumed to be ideal.
5206 operational ...
F: ... opérationnel
S: ... operacional
Value determined under given operational conditions.
5207 mean ...; average ... (deprecated)
F: ... moyen (adjectif)
S: ... medio (adjetivo); promedi{desaconsejado)
1) The value obtained as tb&pectatiorof arandom variable
2) The normalized integral of a time dependant quantity.
5208 p-fractile ...
F: ... quantile-p
S: cuantil-p de ...
The value obtained as tipefractile of the distribution of aandom variable
5209 instantaneous ...
F: ...instantané

S: ... instantaneo

The value of aneasuredetermined for a giveimstant of time

53 Events and states

5.3.1 Defects

5301 defect
F: défaut
S: defecto
Any departure of a characteristic of é@mfrom requirements.
NOTES

1  The requirements may or may not be expressed in the form of a specification.
2 Adefect may or may not affect the ability ofis@mto perform aequired function
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5302 bug
F: erreur de programmation; bogue
S: error de programacion
A softwaredefectcaused by aistake
5303 critical defect
F: défaut critique
S: defecto critico
A defectthat is assessed likely to result in injury to persons or significant material damage.
5304 non-critical defect
F: défaut non critique
S: defecto no critico
A defectother than aritical defect
5305 major defect
F: défaut majeur
S: defecto mayor
A defectthat is likely to result in &ilure or to reduce materially the usability of tiemfor its intended purpose.
5306 minor defect; imperfection
F: défaut mineur; imperfection
S: defecto menor; imperfeccion
A defect other than major defect
5307 defective; defective item
F: défectueux; entité défectueuse
S: defectuoso; elemento defectuoso
An itemwhich contains one or mookefects
5308 critical defective item
F: défectueux critique

S: elemento defectuoso critico
An itemwhich contains one or moreitical defect

5309 major defective item
F: défectueux majeur

S: elemento defectuoso mayor
An itemwhich contains one or moreajor defects

5310 minor defective item
F: défectueux mineur

S: elemento defectuoso menor
An itemwhich contains one or mominor defectdut nomajor defects

5311 design defect
F: défaut de conception

S: defecto de disefio

A defectdue to an inadequate design ofitem
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5312 manufacturing defect
F: défaut de fabrication

S: defecto de fabricacion

A defectdue to non conformance in manufacture to the design ivéaror to specified manufacturing processes.

5.3.2 Failures
5321 failure

F: défaillance
S: fallo

The termination of the ability of atemto perform arequired function
NOTE — Afterfailure theitemhas a fault.

5322 critical failure
F: défaillance critique
S: fallo critico
A failure which is assessed likely to result in injury to persons or significant material damage.
5323 non-critical failure
F: défaillance non critique
S: fallo no critico
A failure other than a&ritical failure.
5324 misuse failure
F: défaillance par mauvaise utilisation

S: fallo por uso incorrecto
A failure due to induced stresses during use which are beyond the stated capabilitieenf the

5325 mishandling failure
F: défaillance par fausse manoeuvre

S: fallo por manejo incorrecto
A failure caused by incorrect handling or lack of care ofitbm

5326 (inherent) weakness failure
F: défaillance par fragilité (inhérente)
S: fallo por fragilidad (inherente)

A failure due to a weakness inherent in ftesm itself when subjected to stresses within the stated capabilities of the
item

5327 design failure
F: défaillance de conception

S: fallo de disefio
A failure due to adesign defect

5328 manufacturing failure
F: défaillance de fabrication

S: fallo de fabricacion

A failure due to amanufacturing defect
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5329 ageing failure; wearout failure
F: défaillance par vieillissement; défaillance par usure

S: fallo por envejecimiento; fallo por desgaste

A failure whose probability of occurrence increases with the passage of time, as a result of processes inherent in the
item
5330 sudden failure

F: défaillance soudaine

S: fallo repentino

A failure that could not be anticipated by prior examination or monitoring.

5331 gradual failure; degradation failure; drift failure
F: défaillance progressive; dégradation; défaillance par dérive

S: fallo gradual; fallo por degradacion; fallo por deriva

A failure due to a gradual change in time of given characteristics deanand that could be anticipated by prior
examination or monitoring.

NOTE — A gradual failure can sometimes be avoided by preventive maintenance.
5332 cataleptic failure; catastrophic failure (deprecated)
F: défaillance cataleptique

S: fallo cataléptico; fallo catastrofic(desaconsejado)
A sudden failuravhich results in @omplete fault

5333 relevant failure
F: défaillance pertinente; défaillance a prendre en compte

S: fallo pertinente; fallo relevante

A failure to be included in interpreting test or operational results or in calculating the valueliabdity performance
measure

NOTE - The criteria for the inclusion should be stated.
5334 non-relevant failure
F: défaillance non pertinente; défaillance a ne pas prendre en compte

S: fallo no pertinente; fallo irrelevante

A failure to be excluded in interpreting test or operational results or in calculating the valueliabéity performance
measure

NOTE - The criteria for the exclusion should be stated.

5335 primary failure
F: défaillance primaire

S: fallo primario
A failure of anitem not caused either directly or indirectly by fa@ure or thefault of anotheiitem

5336 secondary failure
F: défaillance secondaire
S: fallo secundario

A failure of anitem caused either directly or indirectly by tfaglure or thefault of anotheiitem

5337 failure cause
F: cause de défaillance
S: causa de fallo

The circumstances during design, manufacture or use which have |é&illtoe
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5338 failure mechanism
F: mécanisme de défaillance
S:  mecanismo de fallo

The physical, chemical or other process which has ledaiuae.

5339 systematic failure; reproducible failure; deterministic failure
F: défaillance systématique; défaillance reproductible

S: fallo sistemético; fallo reproducible; fallo deterministico

A failure related in a deterministic way to a certain cause, which can only be eliminateddaifationof the design
or manufacturing process, operational procedures, documentation or other relevant factors.

NOTES
1  Correctivemaintenancevithout modificationwill usually not eliminate théailure cause
2 A systematic failurean be induced at will by simulating tfelure cause

5.3.3 Faults
5341 fault
F: panne; dérangement

S: averia

The inability of anitemto perform arequired functionexcluding that inability due tpreventive maintenancéck of
external resources or planned actions.

NOTE — Afaultis often the result of failure of theitemitself, but may exist without pridailure.

5342 critical fault
F: panne critique

S: averia critica
A faultwhich is assessed likely to result in injury to persons or significant damage to material.

5343 non-critical fault
F: panne non critique
S: averia no critica

A fault, other than a@ritical fault.

5344 major fault
F: panne majeure
S: averia mayor

A fault which affects a function considered to be of major importance.

5345 minor fault
F: panne mineure

S: averia menor
A fault other than anajor fault

5346 misuse fault
F: panne par mauvaise utilisation

S: averia por uso incorrecto

A fault due to induced stresses during use which are beyond the stated capabilitietenf the
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5347 mishandling fault
F: panne par fausse manoeuvre
S: averia por manejo incorrecto

A fault caused by incorrect handling or lack of care ofitaen

5348 (inherent) weakness fault
F: panne par fragilité (inhérente)
S: averia por fragilidad (inherente)
A fault due to a weakness inherent in ttenitself when subjected to stresses within the stated capabilities itdrine
5349 design fault
F: panne de conception
S: averia de disefio
A fault due to adesign defect
5350 manufacturing fault
F: panne de fabrication
S: averia de fabricacion

A fault due to amanufacturing defect

5351 ageing fault; wearout fault
F: panne par vieillissement; panne par usure
S: averia por envejecimiento; averia por desgaste

A fault resulting from arageing failure

5352 programme-sensitive fault
F: panne dépendante du programme
S: averia dependiente del programa

A fault that is revealed as a result of the execution of some particular sequence of instructions

5353 data-sensitive fault
F: panne dépendante des données
S: averia dependiente de los datos

A faultthat is revealed as a result of the processing of a particular pattern of data.

5354 complete fault; function preventing fault
F: panne compléte
S: averia completa

A fault characterized by complete inability to performrafjuired function®f anitem
NOTE — The criteria for @omplete faulhave to be stated.

5355 partial fault
F: panne partielle
S: averia parcial

A fault of anitemother than aomplete fault

5356 persistent fault; permanent fault; solid fault
F: panne permanente
S: averia permanente

A fault of anitemthat persists until an action obrrective maintenancds performed.
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5357 intermittent fault; volatile fault; transient fault
F: panne intermittente; panne temporaire
S: averia intermitente; averia transitoria

A fault of anitemwhich persists for a limitedme durationfollowing which theitem recovers the ability to perform a
required functiorwithout being subjected to any actionaofrrective maintenance

NOTE - Such dault is often recurrent.

5358 determinate fault

F: panne franche

S: averia clara; averia determinable
For anitem which produces a response as a result of an actfanltdor which the response is the same for all actions.
5359 indeterminate fault

F: panne indéterminée

S: averia indeterminable

For anitem which produces a response as a result of an actfanjtauch that therror affecting the response depends
on the action applied.

NOTE — An example would bedata-sensitive fault

5360 latent fault
F: panne latente
S: averia latente

An existingfault that has not yet been recognized.

5361 systematic fault
F: panne systématique
S: averia sistematica
A fault resulting from asystematic failure
5362 fault mode; failure mode (deprecated)
F: mode de panne; mode de défaillarftarme déconseillé)
S: modo de averia; modo de fa(ldesaconsejado)
One of the possible states ofaalty item for a givenrequired function
5363 faulty

F: en panne
S: averiado

Property of having &ault.

5.3.4 Errors and mistakes

5371 error
F: erreur
S: error

A discrepancy between a computed, observed or measured value or condition and the true, specified or theoretically
correct value or condition.

NOTE — Anerror can be caused byfaulty item e.g. a computingrror made by daulty computer equipment.

5372 execution error; generated error
F: erreur d'exécution
S: error de ejecucion

Error produced during the operation ofalty item
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5373 interaction error (man-machine)
F: erreur d’interaction (homme-machine)

S: error de interaccién (hombre-maquina)
An error in the response of dtemcaused by anistakeduring its use.

5374 propagated error
F: erreur propagée
S: error propagado
An error in the response to erroneous data input to a non-faeity

5375 mistake; error (deprecated in this sense)
F: erreur (humaine); faute

S: equivocacion; errofdesaconsejado en este sentido)

A human action that produces an unintended result.

5.35 Item related states

(See also Figure 2.)

P Up L Down R
5 | Disabled -
(Lack of external (Subject to
Idie Busy resources) preventive maintenance) Faulty

FIGURE 2/E.800
Classification of item states

5381 operating state
F: état de fonctionnement

S: estado de funcionamiento; estado operacional
The state when aitemis performing aequired function

5382 non-operating state
F: état de non-fonctionnement

S: estado de no funcionamiento
The state when aitemis not performing aequired function

5383 standby state
F: état d'attente; en réserve

S: estado de espera (en reserva)

A non-operatingup stateduring therequired time
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5384 idle state; free state
F: état libre; état vacant

S: estado de reposo; estado libre
A non-operatingup stateduringnon-required time
5385 disabled state; outage

F: état d'incapicité

S: estado de incapacidad
A state of aritemcharacterized by its inability to performrequired functionfor any reason.
5386 external disabled state

F: état d'incapacité externe

S: estado de incapacidad externa
That subset of thdisabled statevhen theitemis in anup state but lacks required external resources.
5387 down state; internal disabled state

F: état d'indisponibilité; état d'incapacité interne

S: estado de indisponibilidad; estado de incapacidad interna

A state of anitem characterized by #ault or by a possible inability to performraquired functionduring preventive
maintenance

NOTE — This state relates &vailability performance
5388 up state
F: état de disponibilité
S: estado de disponibilidad

A state of aritemcharacterized by the fact that it can perforneguired functionassuming that the external resources,
if required, are provided.

NOTE - This state relates &vailability performance
5389 busy state
F: état occupé; occupation
S: estado de ocupacion; estado de ocupado

The state of aitemin which it performs aequired functionfor a user and for that reason is not accessible by other
users.

5390 critical state
F: état critique
S: estado critico

A state of aritemassessed likely to result in injury to persons or significant material damage.
NOTE — Acritical statemay be the result of exitical fault, but not necessarily.

54 Statistical concepts

The quantitative applications of measures for quality of service, network performance, dependability and trafficability
performance require a fundamental set of statistical concepts.

This subclause provides the terms and definitions for such applications

5401 characteristic
F: caractere (statistique)
S: caracteristica

A property which helps to differentiate between the individuals of a given population.
NOTE - The differentiation may be either quantitative (by variables) or qualitative (by attributes).
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5402 probability
F: probabilité
S: probabilidad

For practical reasons, it may be considered that, whenever the conditionstest @an be reproduced, the
probability Pr(E)of an event occurring is the value around which the occurrence frequency of the latter oscillates and
towards which it tends when the number of tests are indefinitely increased.

NOTE — The concept gbrobability may be introduced in either of two forms, depending on whether it is intended to
designate a degree of belief or whether it is considered as the limit value of a frequency. In both cases, its introdinesdhatq
some precautions be taken which cannot be developed within the context of an International Standard and for which usdes should
to specialized literature.

5403 random variable; variate
F: variable aléatoire

S: variable aleatoria

A variable which may take any of the values of a specified set of values and with which is associated a probability
distribution.

NOTE — Arandom variablewhich may take only isolated values is said to be “discreteandom variablewvhich may
take all the values of a finite or infinite interval is said to be “continuous”.

5404 random process
F: processus aléatoire; processus stochastique

S: proceso aleatorio; proceso estocastico

A collection of time-dependentandom variableswhere the values are governed by a given set of multivariate
distributions for all combinations of theandom variables

5405 distribution function
F: fonction de répartition

S: funcion de distribucion

A function giving, for every valug, the probability that therandom variable Xs less than or equal 0

F(X) = Pr(X € x)

5406 probability density function
F: densité de probabilité

S: funcion densidad de probabilidad

The derivative, if this exists, of thdstribution function

fx) = %):—Q

5407 p-fractile; p-quantile (of a probability distribution)
F: quantile d'ordre p; quantile-gd'une loi de probabilité)

S: cuantil-p; cuantil de orden p (de una ley de distribucién de probabilidades)

If pis a number between 0 and 1, fhdractileis the value of theandom variablgfor which thedistribution function
equalsp or “jumps” from a value less than or equaptto a value greater thanm

NOTE — It is possible that the distribution function equals p throughout the interval between consecutive possible values of
the variate. In this case, any value in this interval may be considered as the p-fractile.
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5408 expectation (of a random variable); mean (of a random variable)
F: espérance mathématique (d'une variable aléatoire); moyenne (d'une variable aléatoire)
S: esperanza matematica (de una variable aleatoria); media (de una variable aleatoria)

a) For a discreteandom variable Xaking the values; with the probabilites p,
EX) = ¥ pi

the sum being extended over all the valgeshich can be taken b¥.

b) For a continuousandom variable Xhaving the probability density functid¢x),

EX) = [ xf(x) o

the integral being extended over all values of the interval of variatin of

NOTES

1 Nodistinction is made between tegpectatiorof arandom variableand that of grobability distribution.

2  The termmeanis also used with other meanings, for example as the normalized integraltoweriaterval
5409 variance (of a random variable)

F: variance (d'une variable aléatoire)

S: varianza (de una variable aleatoria)
The expectatiorof the square of the difference betweeraadom variableand theexpectatiorof this variable.

5410 standard deviation 6 (symbol)

F: écart—typed (symbole)

S: desviacion tipica) (simbolo)
The positive square root of thariance

5411 observed value (in statistics)
F: valeur observée (en statistique)

S: valor observado (en estadistica)
The value of a&haracteristicdetermined as the result of an observatiotesr

5412 relative frequency
F: fréquence (statistique)

S: frecuencia relativa

The ratio of the number of times a particular value, or a value falling within a given class, is observed to the total number
of observations.

5413 statistical test
F: test statistique

S: prueba estadistica

A procedure that is intended to decide whether a hypothesis about the distribution of one or more populations should be
rejected or not rejected (accepted).

NOTES

1 The decision taken is a result of the value of an approptatisticor statistics calculated from values observed in
samples taken from the populations under consideration. As the valuestdttticis subject to random variations, there is some risk
of error when the decision is taken.

2 It is important to note that, generally speakingest assumes priori that certain assumptions are fulfilled (for
example, assumption of independence of the observations, assumption of normality, etc.). These assumptions serve as a basis of the
test
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5414 one-sided test
F: test unilatéral

S: prueba unilateral

A statistical tesin which thestatisticused is one-dimensional and ttritical regionis the set of values lower than, or
the set of values greater than, a given number.

5415 two-sided test
F: test bilatéral

S: prueba bilateral

A statistical testn which thestatisticused is one—dimensional and in which ¢thigéical regionis the set of values lower
than a first given number and the set of values greater than a second given number.

5416 null hypothesis, H (symbol)
F: hypothése nulle, fi(symbole)
S: hipétesis nula, l(simbolo)
The hypothesis to be rejected or not rejected (accepted) at the outcometafisieal test
5417 alternative hypothesis, H (symbol)
F: hypothése alternative, Hsymbole)
S: hipétesis alternativa, H(simbolo)
The hypothesis, usually composite, which is opposed tauhéypothesis
5418 critical region
F: région critique
S: regiodn critica
The set of possible values of teatisticused such that, if the value of teetistic which results from th@bserved

valuesbelongs to the set, thrull hypothesiwill be rejected, whereas it will not be rejected (accepted) if the opposite is
the case.

5419 critical values
F: valeurs critiques
S: valores criticos
The given value(s) which limit theritical region
5420 error of the first kind
F: erreur de premiére espéce
S: error de primera clase

The error committed in rejecting thaull hypothesisbecause thetatistictakes a value which belongs to tbedtical
region, when thenull hypothesiss true.

5421 type | risk
F: risque de premiére espéce
S: riesgo de tipo |

The probability of committing theerror of the first kind which varies according to the real situation (within the
framework of thenull hypothesis Its maximum value is thaignificance levebf the statistical test

5422 error of the second kind
F: erreur de seconde espéce
S: error de segunda clase

The error committed in failing to reject (accept) thall hypothesigbecause the value of te&atisticdoes not belong to
thecritical region), when thenull hypothesiss not true (thalternative hypothesitherefore being true).
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5423 type Il risk
F: risque de seconde espéece
S: riesgo de tipo Il

The probability, designate, of committing theerror of the second kindts value depends on the real situation and can
only be calculated if thalternative hypothesis adequately specified.

5424 operating characteristic curve; OC curve (for a statistical test plan)
F: courbe d'efficacité (d'un plan de test)

S: curva caracteristica de funcionamiento (para un plan de prueba estadistica)

A curve showing, for a giventatistical testplan, theprobability of acceptancas a function of the actual value of a
givenmeasure

5425 producer’s risk (point)
F:  (point du) risque du fournisseur

S:  (punto de) riesgo del proveedor

A point on theoperating characteristic curveorresponding to some predetermined and usually dmbability of
rejection

5426 consumer's risk (point)
F: (point du) risque du client
S: (punto de) riesgo del consumidor

A point on theoperating characteristic curveorresponding to a predetermined and usually fnebability of
acceptance

5427 power of the test
F: puissance du test

S: potencia de la prueba

The probability of not committing theerror of the second kingkqual to 1 -e, and thus th@robability of rejecting the
null hypothesisvhen this hypothesis is false.

5428 significance level (of a statistical testyy, (symbol)
F: niveau de signification (d’un test statistiqusduil de significationg (symbole)

S: nivel de significacion (de una prueba estadisticabral de significaciony (simbolo)

The given value which limits therobability of thenull hypothesidbeing rejected, if thaull hypothesiss true.

NOTE - Thecritical region is determined in such a way that if thell hypothesiss true, theprobability of this null
hypothesideing rejected should be not more than this given value.

5429 probability of acceptance

F: probabilité d'acceptation

S: probabilidad de aceptacion
The probability that anitemwill be accepted by a givestatistical tesplan.
5430 probability of rejection

F: probabilité de rejet

S: probabilidad de rechazo
The probability that anitemwill not be accepted by a givestatistical tesplan.
5431 confidence interval

F: intervalle de confiance

S: intervalo de confianza

The random interval limited by twstatisticsor by a singlestatistic such that therobability that a parameter to be
estimated is covered by this interval is equal to a given value.
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5432 statistical tolerance interval
F: intervalle statistique de dispersion
S: intervalo estadistico de tolerancia

A random interval limited by twetatisticsor by a singlestatistic such that theprobability that a fraction of the
population, equal to or greater than a given value between 0 and 1, is covered by this interval is equal to a given
value 1-a, whereq is thesignificance level

5433 confidence limit

F: limite de confiance

S: limite de confianza
Each of the limits of a two-sidezbnfidence intervalor the single limit of a one-sidanfidence interval
5434 estimation

F: estimation (de parametres)

S: estimacion (de parametros)

The operation made for the purpose of assigning, from the observed values in a sample, numerical values to the
parameters of the distribution chosen as the statistical model of the population from which this sample is taken.

5435 estimate

F: estimation

S: estimacion
The result of aestimation

NOTE - This result may be expressed either as a single numerical value (point estimationjanfakeace interval

5436 estimator

F: estimateur

S: estimador
A statisticintended to estimate a population parameter.
5437 confidence coefficient; confidence level

F: niveau de confiance

S: coeficiente de confianza; nivel de confianza

The value of thgorobability associated with eonfidence intervabr astatistical tolerance interval

5438 statistic
F: statistique

S: estadistico
A function of theobserved valuederived from a sample.

5439 acceptable level (of a measure)
F: niveau acceptable (d'une caractéristique)
S: nivel aceptable (de una medida)

A level for a measureof a given performance which in tast plan corresponds to a specified but relatively high
probability of acceptance
55 Maintenance concepts

5501 maintenance philosophy
F: philosophie de maintenance

S: filosofia de mantenimiento

A system of underlying principles for the organization and execution ah#istenance
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5502 maintenance policy
F: politique de maintenance

S: politica de mantenimiento

A description of the interrelationship between tmaintenance echelonghe indenture levelsand thelevels of
maintenancéo be applied for thenaintenancef anitem

5503 maintenance
F: maintenance
S:  mantenimiento

The combination of all technical and corresponding administrative actions, including supervision actions, intended to
retain antemin, or restore it to, a state in which it can performeguired function

5504 preventive maintenance
F: maintenance préventive; entretien

S:  mantenimiento preventivo

The maintenancecarried out at predetermined intervals or according to prescribed criteria and intended to reduce the
probability of failure or the degradation of the functioning of isgm

5505 corrective maintenance; repair
F: maintenance corrective; réparation; dépannage
S: mantenimiento correctivo; reparacion

The maintenancesarried out aftefault recognitionand intended to restore #@mto a state in which it can perform a
required function

5506 deferred maintenance
F: maintenance différée

S:  mantenimiento diferido

Suchcorrective maintenancehich is not immediately initiated afterfault recognitionbut is delayed in accordance
with given maintenance rules.

5507 scheduled maintenance

F: maintenance programmée; entretien systématique

S: mantenimiento programado
The preventive maintenanaarried out in accordance with an established time schedule.
5508 unscheduled maintenance

F: maintenance non programmée

S: mantenimiento no programado

The maintenancearried out, not in accordance with an established time schedule, but, for example, after reception of an
indication regarding the state of aem

5509 on-site maintenancein situ maintenance; field maintenance

F: maintenance in situ

S: mantenimiento local; mantenimiento sobre el terreno
Maintenanceperformed at the premises where itleenis used.
5510 off-site maintenance

F: maintenance déportée

S:  mantenimiento no local

Maintenanceperformed at a place different from where itieenis used.
NOTE — An example is theepair of a sub-item at a maintenance centre.
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5511 remote maintenance
F: télémaintenance

S: mantenimiento remoto; telemantenimiento
Maintenanceof anitemperformed without physical access of the personnel taehre

5512 automatic maintenance
F: maintenance automatique

S: mantenimiento automatico
Maintenanceaccomplished without human intervention.

5513 function-affecting maintenance
F: maintenance affectant les fonctions
S: mantenimiento que afecta a la funcién

A maintenance actiothat affects one or more of thequired function®f a maintainedtem

NOTE - Function-affecting maintenancé divided into function-preventing maintenancand function-degrading
maintenance

5514 function-preventing maintenance
F: maintenance-arrét; maintenance empéchant I'accomplissement des fonctions

S:  mantenimiento con discontinuidad de funciones

A maintenance actiothat prevents a maintainéém from performing aequired functiorby causing complete loss of
all the functions.

5515 function-degrading maintenance
F: maintenance avec dégradation; maintenance dégradant les fonctions

S: mantenimiento con degradacion de funciones

A maintenance actiothat affects one or more of thequired function®f a maintainedtem but not to such extent as to
cause complete loss of all the functions.

5516 function-permitting maintenance
F: maintenance en fonctionnement; maintenance en exploitation

S: mantenimiento sin discontinuidad de funciones
A maintenance actiothat does not affect any of thequired function®f a maintainedtem

5517 level of maintenance
F: niveau de maintenance
S: nivel de mantenimiento
The maintenance actioto be carried out at a specifigdlenture level
NOTE — Examples of enaintenance actioare replacing a component, a printed circuit board, a subsystem, etc.
5518 maintenance echelon; line of maintenance
F: échelon de maintenance
S: escaldn de mantenimiento; linea de mantenimiento
The position in an organization where specifie¢els of maintenancae to be carried out on #em
NOTES

1 Examples ofmaintenance echelomse: field, repair shop, manufacturer.
2  Themaintenance echelds characterized by the skill of the personnel, the facilities available, the location, etc.
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5519 indenture level (for maintenance)
F: niveau d'interventiorfpour la maintenance)
S: nivel de intervencié(para el mantenimiento)
A level of subdivision of aitemfrom the point of view of anaintenance actiaon
NOTES

1 Examples ofndenture levelgould be a subsystem, a circuit board, a component.

2 Theindenture levetdepends on the complexity of the item’s construction, the accessibility to sub-items, skill level of
maintenance personnel, test equipment facilities, safety considerations, etc.

5520 elementary maintenance activity
F: opération élémentaire de maintenance

S: accién elemental de mantenimiento
The unit of work into which a maintenance activity may be broken down at aigienture level
5521 maintenance action; maintenance task

F: opération de maintenance; tache de maintenance

S: accién de mantenimiento; tarea de mantenimiento

A sequence oélementary maintenance activitiearried out for a given purpose.
NOTE — Examples arfault diagnosisfault localizationandfunction check-oubr combinations thereof.
5522 supervision
F: surveillance; supervision
S: supervisién
Activity, performed either manually or automatically, intended to observe the statéerhan
NOTE — Automaticsupervisiomrmay be performed internally or externally to ilem
5523 controlled maintenance
F: maintenance dirigée

S: mantenimiento dirigido

A method to sustain a desirediality of serviceby the systematic application of analysis techniques using centralized
supervisory facilities and/or sampling to minim@eventive maintenanand to reduceorrective maintenance

5524 fault recognition
F: détection (de panne)
S: deteccion (de una averia)

The event when fault is recognized.

5525 fault diagnosis
F: diagnostic (de panne)
S: diagnéstico (de una averia)
Actions taken forfault recognition fault localizationand cause identification.

5526 fault localization; fault location (deprecated in this sense)
F: localisation de panne

S: localizacién(de una averia)

Actions taken to identify th&aulty sub-item or sub-items at the appropriattenture level
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5527 fault correction

F: correction (de panne)

S: correccién (de una averia)
Actions taken aftefault localizationintended to restore the ability of tfeulty itemto perform arequired function
5528 function check-out

F: vérification (de fonctionnement)

S: verificaciéon de funcionamiento
Actions taken aftefault correctionto verify that thetemhas recovered its ability to perform tregjuired function
5529 restoration; recovery

F: rétablissement

S: restablecimiento; restauracion
That event when thitgemregains the ability to performraquired functiorafter afault.

5530 maintenance entity
F: cellule de maintenance

S: célula de mantenimiento; entidad de mantenimiento
A sub-item of a giveritem defined with the intention that an alarm — caused Ifguét in that sub-item — will be
unambiguously referrable to the sub-item.
5.6 Time concepts

See also Figure 3.
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5.6.1 Maintenance related times

5601 maintenance time
F: temps de maintenance

S: tiempo de mantenimiento

Thetime intervalduring which amaintenance actiors performed on aitemeither manually or automatically, including
technical delaysindlogistic delays

NOTE —Maintenancemay be carried out while thiiemis performing aequired function
5602 maintenance man-hours (MMH)
F: durée équivalente de maintenance (MMH)

S: duracién equivalente de mantenimiento; horas-hombre de mantenimiento (MMH)

The accumulated durations of thaintenance timeexpressed in hours, used by all maintenance personnel for a given
type of maintenance actioor over a giverime interval

5603 active maintenance time
F: temps de maintenance active

S: tiempo de mantenimiento activo

That part of themaintenance timéuring which amaintenance actiors performed on aitem either automatically or
manually, excludindogistic delays

NOTE — Active maintenance may be carried out whileiti@is performing aequired function
5604 preventive maintenance time
F: temps de maintenance préventive

S: tiempo de mantenimiento preventivo

That part of themaintenance timeuring whichpreventive maintenande performed on aitem including technical
delaysandlogistic delaysnherent inpreventive maintenance

5605 repair time; corrective maintenance time
F: temps de réparation; temps de maintenance corrective

S: tiempo de reparacion; tiempo de mantenimiento correctivo

That part of themaintenance timeuring whichcorrective maintenancis performed on aitem including technical
delaysandlogistic delaysnherent incorrective maintenance

5606 active preventive maintenance time
F: temps de maintenance préventive active

S: tiempo de mantenimiento preventivo activo
That part of theactive maintenance tinguring which actions gbreventive maintenanae performed on atem

5607 active repair time; active corrective maintenance time
F: temps de réparation active; temps de maintenance corrective active
S: tiempo de reparacion activo; tiempo de mantenimiento correctivo activo

That part of theactive maintenance timduring which actions oforrective maintenancare performed on atem

5608 undetected fault time
F: temps de non-détection de panne

S: tiempo de no deteccion de una averia

Thetime intervalbetween dailure and recognition of the resultirfgult.
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5609 administrative delay (for corrective maintenance)
F: délai administratif (pour la maintenance corrective)

S: retardo administrativo (para el mantenimiento correctivo); demora administrativa)

The accumulated timaluring which an action oforrective maintenancen afaulty itemis not performed due to
administrative reasons.

5610 logistic delay
F: délai logistique
S: retardo logistico; demora logistica

That accumulated timeduring which amaintenance actiorcannot be performed due to the necessity to acquire
maintenanceesources, excluding amgministrative delay

NOTE - Logistic delayscan be due to, e.g. travelling to unattended installations, awaiting the arrival of spare parts,
specialists or test equipment.

5611 fault correction time
F: temps de correction de panne

S: tiempo de correccién de una averia
That part ofactive repair timeduring whichfault correctionis performed.

5612 technical delay
F: délai technique

S: retardo técnico; demora técnica
Theaccumulated timeecessary to perform auxiliary technical actions associated withaimenance actioitself.

5613 check-out time
F: temps de vérification du fonctionnement

S: tiempo de verificacion (de funcionamiento)
That part ofactive repair timeduring whichfunction check-ous performed.

5614 fault localization time; fault location time (deprecated)
F: temps de localisation (de panne)

S: tiempo de localizacién de una averia

That part ofactive repair timeduring whichfault localizationis performed.

5.6.2 Item-state related times

5621 operating time
F: temps de fonctionnement

S: tiempo de funcionamiento
Thetime intervalduring which aritemis anoperating state

5622 non-operating time
F: temps de non-fonctionnement

S: tiempo de no funcionamiento
Thetime intervalduring which aritemis in anon-operating state

5623 required time
F: période requise
S: periodo requerido

Thetime intervalduring which the user requires tthemto be in a condition to performraquired function
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5624 non-required time
F: période non requise
S: periodo no requerido
Thetime intervalduring which the user does not require iteento be in a condition to performraquired function
5625 standby time
F: période d'attente; période de réserve
S: tiempo de espera (en reserva)
Thetime intervalduring which aritemis in astandby state
5626 idle time; free time
F: temps libre; période vacante; temps mort
S: tiempo de reposo; tiempo muerto; tiempo libre
Thetime intervalduring which aritemis in afree state
5627 disabled time
F: temps d'incapacité
S: tiempo de incapacidad
Thetime intervalduring which aritemis in adisabled state
5628 down time
F: temps d'indisponibilité
S: tiempo de indisponibilidad
Thetime intervalduring which aritemis in adown state
5629 accumulated down time
F: durée cumulée d'indisponibilité
S: tiempo de indisponibilidad acumulado
The sum of the duration afown timesver a givertime interval
5630 external disabled time; external loss time
F: temps d'incapacité externe
S: tiempo de incapacidad externa
Thetime intervalduring which aritemis in anexternal disabled state
5631 up time
F: temps de disponibilité; temps de bon fonctionnement
S: tiempo de disponibilidad

Thetime intervalduring which aritemis in anup state

5.6.3 Time concepts related to reliability performance

5641 time to first failure
F: durée de fonctionnement avant la premiére défaillance

S: tiempo hasta el primer fallo

Total time durationof theoperating timeof anitemfrom theinstant of timet is first put in anup state until failure.
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5642 time to failure
F: durée de fonctionnement avant défaillance

S: tiempo hasta el fallo

Total time durationof the operating timeof anitem from theinstant of timet goes from adown statdo anup state
after a correctivenaintenance actigruntil the nexfailure.

5643 time between failures
F: temps entre défaillances
S: tiempo entre fallos
Thetime durationbetween two successit&luresof arepaired item
NOTES
1 Those parts afion-operating timavhich are included must be identified.
2 In some applications only the timeis considered.
5644 time to restoration; time to recovery
F: temps de panne

S: tiempo de averia
Thetime intervalduring which aritemis in adown statedue to dailure.

5645 useful life
F: (durée de) vie utile
S: vida util

Under given conditions, théme intervalbeginning at a givemstant of time and ending when thfailure intensity
becomes unacceptable or wheniteenis considered unrepairable as a result fafudt.

5646 early failure period
F: période initiale de défaillance

S: periodo de fallos inicial

That possible early period in the life of #@m beginning at a givemstant of timeand during which théenstantaneous
failure intensityfor arepaired itemor theinstantaneous failure rat®r anon-repaired itendecreases rapidly.

NOTE — In any particular case, it is necessary to explain what is meant by “decreases rapidly”.
5647 constant failure intensity period
F: période d'intensité constante de défaillance
S: periodo de intensidad de fallos constante
That possible period in the life ofrapaired itemduring which thefailure intensityis approximately constant.
NOTE — In any particular case it is necessary to explain what is meant by “approximately constant”.
5648 constant failure rate period
F: période de densité constante de défaillance; période de taux constant de défaillance
S: periodo de tasa de fallos constante
That possible period in the life ofreon—repaired itenduring which théailure rateis approximately constant.
NOTE — In any particular case it is necessary to explain what is meant by “approximately constant”.
5649 wear-out failure period
F: période de défaillance par vieillissement; période de défaillance par usure

S: periodo de fallos por envejecimiento

That possible later period in the life of @@mduring which thenstantaneous failure intensifgr arepaired itemor the
instantaneous failure rattr anon-repaired itenincreases rapidly.

NOTE - In any particular case it is necessary to explain what is meant by “increases rapidly”.
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5.7 Test, data, design and analysis concepts

5.7.1 Test concepts
5701 test

F: essai

S: prueba
An experiment made in order to measure or classifyagiacteristic

5702 compliance test
F: essai de conformité

S: prueba de conformidad
A testused to show whether or notharacteristicof anitemcomplies with the stated requirements.

5703 determination test
F: essai de détermination

S: prueba de determinacion
A testused to establish the value ofl@aracteristic

5704 laboratory test
F: essai en laboratoire

S: prueba de laboratorio

A compliance tesbr a determination testhade under prescribed and controlled conditions which may or may not
simulate field conditions.

5705 field test
F: essai en exploitation

S: prueba en condiciones de explotacién; prueba en condiciones reales

A compliance testor determination testmade in the field where operating, environmental, maintenance and
measurement conditions are recorded.

5706 endurance test
F: essai d'endurance

S: prueba de resistencia

A testcarried out over @ime intervalto investigate how the properties of éem are affected by the application of
stated stresses and by thi@ine duration

5707 accelerated test
F: essai accéléré

S: prueba acelerada

A testin which the applied stress level is chosen to exceed that stated in the reference conditions in order to shorten the
time durationrequired to observe the stress response ateéhe or to magnify the responses in a gitene duration

NOTE - To be valid, amaccelerated tesshall not alter the basiault modesand failure mechanismsor their relative
prevalence.

5708 step stress test
F: essai sous contrainte échelonnée

S: prueba de esfuerzo escalonado

A testconsisting of several stress levels applied sequentially for periods ofteggalurationto anitem in such a way
that during eaclime intervala stated stress level is applied and the stress level is increased fromeoimtervalto the
next.
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5709 screening test

F: essai de sélection

S: prueba de seleccion
A test or combination ofests intended to remove or detect unsatisfacttegnsor those likely to exhibit earlfailures
5710 time acceleration factor

F: facteur d'accélération temporelle

S: factor de aceleracion temporal

The ratio between thiime durationsecessary to obtain the same stated numbfailofes or degradations in two equal
size samples under two different sets of stress conditions involving thefaitune mechanismand fault modesand
their relative prevalence.

NOTE - One of the two sets of stress conditions should be a reference set.
5711 maintainability verification
F: vérification de la maintenabilité

S: verificacion de la mantenibilidad

A procedure applied for the purpose of determining whether the requirementaiftainability performance measures
for anitemhas been achieved or not.

NOTE — The procedures may range from analysis of appropriate datagmiinability demonstratian

5712 maintainability demonstration
F: vérification expérimentale de maintenabilité

S: demostracion de la mantenibilidad

A maintainability verificatiorperformed as aompliance test

5.7.2 Data concepts

5721 observed data
F: valeur observée; donnée observée

S: datos observados; valores observados

Values related to ailemor a process obtained by direct observation.

NOTE - Values referred to could be evetitsie instants, time intervaletc.

5722 test data

F: données d'essai

S: datos de prueba
Observed databtained durindests
5723 field data

F: donnée d'exploitation

S: datos de explotacion
Observed databtained during field operation.
5724 reference data

F: valeur de référence; données de référence

S: datos de referencia; valores de referencia

Data, which by general agreement may be usepritictionand/or comparison witbbserved data
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5.7.3 Design concepts
5731 redundancy
F: redondance

S: redundancia
In anitem the existence of more than one means for performneguired function
5732 active redundancy

F: redondance active

S: redundancia activa

Thatredundancywherein all means for performingequired functiorare intended to operate simultaneously.

5733 standby redundancy
F: redondance en attente; redondance passive; redondance en secours; redondance en réserve
S: redundancia pasiva; redundancia de reserva

That redundancywherein one means for performingrequired functionis intended to operate, while the alternative
means are inoperative until needed.

5734 fail safe

F: protégé contre défaillances critiques; a sdreté intégrée

S: prevencion de fallos
A designed property of atemwhich prevents itéailuresfrom resulting incritical faults
5735 fault tolerance

F: tolérance aux pannes

S: tolerancia a las averias

The attribute of aitemthat makes it able to perfornrequired functiorin the presence of certain given sub-itzmlts

5736 fault masking
F: masquage de panne

S: enmascaramiento de averia

The condition in which &ault exists in a sub-item of atembut cannot be recognized because of a feature dkther
because of anothéault of the sub-item or of another sub-item.

5.7.4 Analysis concepts
5741 prediction
F: prévision; prédiction
S: prevision; prediccion
1) The process of computation used to obtaimp(ajlictedvalue(s) of a quantity.
2) Thepredictedvalue(s) of a quantity.
5742 reliability model
F: modéle de fiabilité

S: modelo de fiabilidad

A mathematical model used fpredictionor estimationof reliability measure®f anitemor for similar purposes.
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5743 fault modes and effects analysis (FMEA)
F: analyse des modes de panne et de leurs effets (FMEA)

S: analisis de los modos de averia y de sus efectos (FMEA)

A qualitative method ofeliability analysis which involves the study of tfeult modeswvhich can exist in every sub-
item of theitem and the determination of the effects of edahlt modeon other sub-items of théem and on the
required functionof theitem

5744 fault modes, effects and criticality analysis (FMECA)
F: analyse des modes de panne, de leurs effets et de leur criticité (FMECA)

S: analisis de los modos de averia, sus efectos y su criticidad (FMECA)

Fault modes and effect analydisgether with a consideration of tipeobability of occurrence and a ranking of the
seriousness of thiawult

5745 fault tree analysis (FTA)
F: analyse par arbre de panne (FTA)

S: andlisis arborescente de averias (FTA)

An analysis to determine whidhult modeof the sub-items or external events, or combinations thereof, may result in a
statedfault modeof theitem resulting in gault tree

5746 stress analysis
F: analyse de contraintes

S: analisis de esfuerzos

A quantitative or qualitative determination of the physical, chemical or other stressas snsubjected to under given
use conditions.

5747 reliability block diagram
F: diagramme de fiabilité

S: diagrama de bloques de fiabilidad

Block diagram showing, for one or mdienctional modesf a complextem howfaults of the sub-items represented by
the blocks, or combinations thereof, result fiaalt of theitem

5748 fault tree
F: arbre de panne

S: arbol de averias

A logic diagram showing whicFault modeof sub-items or external events, or combinations thereof, result in a given
fault modeof theitem

5749 state-transition diagram

F: diagramme de transition d'états

S: diagrama de transicién de estados
A diagram showing the set of possible states dfeanand the possible one step transitions between these states.
5750 stress model

F: modéle de contraintes

S: modelo de esfuerzos

A mathematical model which describes howeéability performance measuref anitem varies as a function of the
applied stresses.
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5751 fault analysis
F: analyse des pannes

S: andlisis de averias

The logical, systematic examination of @em or its diagram(s) to identify and analyse t{m®bability, causes and
consequences of potential and rieallts

5752 maintainability model
F: modéle de maintenabilité
S: modelo de mantenibilidad

A mathematical model used frediction or estimationof maintainability performance measure$ anitem or for
similar purposes.

NOTE — An example is thmaintenance tree
5753 maintainability prediction
F: prévision de maintenabilité; prédiction de maintenabilité

S: prevision de la mantenibilidad; prediccién de la mantenibilidad

An activity performed with the intention to forecast the numerical valuesn@diatainability performance measuoé
an item taking into account thenaintainability performancend reliability performance measuredf its sub-items,
under given operational and maintenance conditions.

5754 maintenance tree
F: arbre de maintenance

S: arbol de mantenimiento

A logic diagram showing the pertinent alternative sequencekofentary maintenance activitimsbe performed on an
itemand the conditions for their choice.

5755 maintainability allocation; maintainability apportionment
F: répartition de la maintenabilité
S: distribucion de la mantenibilidad; asignacién de la mantenibilidad

A procedure applied during the design ofitemintended to apportion the requirementsrf@intainability performance
measuregor anitemto its sub-items according to given criteria.

5.75 Improvement processes

5761 learning process
F: apprentissage
S: aprendizaje

Growth in experience and familiarity by personnel with design or constructional techniques, which reduces the risk of
future mistakes

5762 burn-in
F: rodage
S: rodaje
A process ofeliability improvemenbf hardware, employing operation of evéemin a prescribed environment, with

successivdault correction replacement or removal at evdgijlure, during the steeply fallindailure intensityperiod
within the early failure period

5763 reliability growth
F: croissance de la fiabilité

S: crecimiento de la fiabilidad; incremento de la fiabilidad

A condition characterized by a progressive improvementrefiability performance measuref anitem or population
of similaritems with time.

NOTE — A growth can result either from active improvement or foorm-in.
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5764 reliability improvement
F: amélioration de fiabilité

S: mejora de la fiabilidad

A process undertaken with the deliberate intention of promattigbility growth by the elimination ofsystematic
faults

5765 maintainability programme
F: programme de maintenabilité

S: programa de mantenibilidad

A detailed plan, including the human and material resources, procedures, tasks and responsibilities during the life of an
item, intended to determine the fulfilment of the requirementsrfaintainability performance measurks anitemand
facilitate the planning of themaintenance

Annex A

Related QoS/NP Handbooks and E-Series Recommendations

(This annex forms an integral part of this Recommendation)

Handbooks

CCITT Manual on Quality of Service, Network Management and Maintenance, ITU, Geneva, 1984.
CCITT Handbook on Quality of Service and Network Performance, ITU, Geneva, 1993.

Recommendations

E.420 Checking the quality of the international telephone service - General considerations.
E.421  Service quality observations on a statistical basis.

E.422 Observations on international outgoing telephone calls for quality of service.

E.423  Observations on traffic set up by operators.

E.424  Test calls.

E.425 International automatic observations.

E.426  General guidance to the percentage of effective attempts which should be observed for international telephone
calls.

E.427 Collection and statistical analysis of special quality of service observation data for measurements of customer
difficulties in the international automatic service.

E.428 Connection retention.

E.430  Quality of service framework.

E.431 Service quality assessment for connection set up and release delays.

E.432  Connection quality.

E.433  Billing integrity.

E.434  Subscriber to subscriber measurement of the public switched telephone network.
E.450 Facsimile quality of service on PSTN — General aspects.

E.451  Facsimile call cut-off performance.
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E.452

E.505

E.525

E.540

E.541

E.543

E.550

E.600

E.720

E.721

E.723

E.733

E.770

E.771

E.810

E.820

E.830

E.845

E.846

E.850

E.855

E.862

E.880

Facsimile modem speed reductions and transaction time.

Measurements of the performance of common channel signalling networks.
Designing networks to control grade of service.

Overall grade of service of the international part of an international connection.
Overall grade of service for international connections (subscriber to subscriber).
Grades of service in digital international telephone exchanges.

Grade of service and new performance criteria under failure.

Terms and definitions of traffic engineering.

ISDN grade of service concept.

Network grade of service parameters in ISDN.

GOS parameters for Signalling System No. 7 networks.

Methods for dimensioning resources in Signalling System No. 7 networks.
Land mobile and fixed network interconnection traffic grade of service concept.

Network grade of service parameters and target values for circuit-switched quality of service and dependability
vocabulary.

Framework of the Recommendations on the serveability performance and integrity for telecommunication
services.

Call models for serveability and service integrity performance.

Models for the specification, evaluation and allocation of serveability and service integrity.
Connection accessibility objective for the international telephone service.

Accessibility for 64 kbit/s switched international end-to-end ISDN connection types.
Connections retainability objective for the international telephone service.

Connection integrity objective for the international telephone service.

Dependability planning of telecommunication networks.

Field data collection and evaluation on the performance of equipment, networks and services.
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Annex B

Relations between defect, failure and fault concepts

(This annex forms an integral part of this Recommendation)

TABLE B.1/E.800

Defect

Failure

Fault

Critical defect
Non-critical defect
Major defect
Minor defect

Design defect

Manufacturing defect

Bug

Critical failure

Non-critical failure

Misuse failure
Mishandling failure
Inherent weakness failure
Design failure
Manufacturing failure
Ageing failure
Sudden failure
Gradual failure
Cataleptic failure
Relevant failure
Non-relevant failure
Primary failure
Secondary failure
Failure cause

Failure mechanism

Systematic failure

Critical fault
Non-critical fault
Major fault
Minor fault
Misuse fault
Mishandling fault
Inherent weakness fault
Design fault
Manufacturing fault
Ageing fault

Programme-sensitive fault
Data-sensitive fault
Complete fault

Partial fault

Persistent fault
Intermittent fault

Fault mode

Determinate fault
Indeterminate fault

Latent fault

Systematic fault
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Annex C

List of recommended symbols and abbreviations

(This annex forms an integral part of this Recommendation)

Significance level
Type Il risk

Instantaneous failure rate

Mean failure rate [in time intervaly( to)]

Instantaneous repair rate

Mean repair rate [in time intervah(ty)]
Standard deviation
Asymptotic availability

Instantaneous availability
Asymptotic mean availability

Mean availability [in time intervalt{, t))]
Answer seizure ratio

Mean (ofX)

Probability density function
Distribution function

Fault modes and effect analysis

Fault modes, effects and criticality analysis
Fault tree analysis

Null hypothesis

Alternative hypothesis

Mean administrative delay

Mean accumulated down time

Mean active repair time

Mean down time

Mean interruption duration

Mean logistic delay

Maintenance man-hours

Mean repair time

Mean time between failures

Mean time between interruptions
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MTTF Mean time to failure

MTTFF Mean time to first failure

MTTR Mean time to restoration

MUT Mean up time

N(tq, o) Number of failures [in time intervaty( to)]
R Reliability

U Asymptotic unavailability

U(t) Instantaneous unavailability

U Asymptotic mean unavailability

U(ty, to) Mean unavailability [in time intervaty| t)]
Z(t) Instantaneous failure intensity

Z(t1, t2) Mean failure intensity [in time intervay( to)]

INDEX

Alphabetical list of definitions contained
in this Recommendation

Accelerated test
Acceptable level (of a mesure)

Accumulated down time
Active corrective maintenance time
Active maintenance time
Active preventive maintenance time
Active redundancy
Active repair time
Administrative delay

(for corrective maintenance)
Ageing failure
Ageing fault
Alternative hypothesis
Asymptotic availability
Asymptotic mean availability
Asymptotic mean unavailability
Asymptotic unavailability
Automatic maintenance
Availability performance
Average ...
Billing error probability
Billing integrity (probability)
Bit error ratio (BER)
Break (of service)

Bug

Burn-in

Busy state
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5707

5439
Accessibility of a connection to be established 3317

5629

5607

5603

5606

5732
5607

5609
5329
5351

5417
4215
4217
4218
4216
5512
4210
5207
3102
3106
4301
3341
5302
5762
5389

(08/94)

Call abandonment probability
Capability

Cataleptic failure
Catastrophic failure
Characteristic

Charging correctness
Check-out time

Complete fault

Compliance test

Confidence coefficient
Confidence interval
Confidence level
Confidence limit

Connection

Connection accessibility
Connection retainability
Constant failure intensity period
Constant failure rate period
Consumer’s risk (point)
Controlled maintenance
Corrective maintenance
Corrective maintenance time
Critical defect

Critical defective item
Critical failure

Critical fault

Critical region

Critical state

3204
2307
5332
5332
5401
4401
5613
5354
5702
5437
5431
5437
5433
2304
3314
3332
5647
5648
5426
5523
5505
5605
5303
5308
5322
5342
5418
5390



Critical values

Cut-off probability
Data-sensitive fault
Defect

Defective

Defective item

Deferred maintenance
Degradation failure
Dependability

Design defect

Design failure

Design fault

Determinate fault
Determination test
Deterministic failure
Dialling mistake probability
Disabled state

Disabled time
Distribution function
Down state

Down time

Drift failure

Durability

Early failure period
Effectiveness (performance)
Element

Elementary maintenance activity
Endurance test

Entity

Error

Error free seconds (EFS)
Error of the first kind
Error of the second kind
Estimate

Estimated ...

Estimation

Estimator

Execution error
Expectation (of a random variable)
External disabled state
External disabled time
External loss time
Extrapolated ...

Fail safe

Failure

Failure cause

Failure intensity acceleration factor
Failure mechanism
Failure mode

Failure rate acceleration factor
Fault

Fault analysis

Fault correction

Fault correction time
Fault coverage

Fault diagnosis

Fault localization

Fault localization time
Fault location

Fault location time

Fault masking

5419
3334
5353
5301
5307
5307
5506
5331
4200
5311
5327
5349
5358
5703
5339
3202
5385
5627
5405
5387
5628
5331
5102
5646
5101
2302
5520
5706
2302
5371
4302
5420
5422
5435
5204
5434
5436
5372
5408
5386
5630
5630
5203
5734
5321
5337
4240
5338
5362
4239
5341
5751
5527
5611
4261
5525
5526
5614
5526
5614
5736

Fault mode

Fault modes and effects analysis (FMEA)

Fault modes, effects and critically
analysis (FMECA)

Fault recognition

Fault tolerance

Fault tree

Fault tree analysis (FTA)

Faulty

Field data

Field maintenance

Field test

Free state

Free time

Function check-out

Function preventing fault

Function-affecting maintenance

Function-degrading maintenance

Function-permitting maintenance

Function-preventing maintenance

Generated error

Gradual failure

Idle state

Idle time

Imperfection

In situ maintenance

Incorrect charging or accounting probability

Indenture level (for maintenance)

Indeterminate fault

Inherent ...

Inherent weakness failure

Inherent weakness fault

Instantaneous ...

Instantaneous availability

Instantaneous availability of a leased circuit

Instantaneous failure intensity

Instantaneous failure rate

Instantaneous repair rate

Instantaneous unavailability

Interaction error (man-machine)

Intermittent fault

Internal disabled state

Interruption

Interruption duration

Intrinsic ...

Item

Laboratory test

Latent fault

Learning process

Level of maintenance

Line of maintenance

Logistic delay

Maintainability

Maintainability allocation

Maintainability apportionment

Maintainability demonstration

Maintainability model

Maintainability performance

Maintainability prediction

Maintainability programm

Maintainability verification
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5362
5743

5744
5524
5735
5748
5745
5363
5723
5509
5705
5384
5626
5528
5354
5513
5515
5516
5514
5372
5331
5384
5626
5306
5509
3103
5519
5359
5205
5326
5348
5209
4211
4221
4234
4232
4252
4212
5373
5357
5387
3341
3343
5205
2302
5704
5360
5761
5517
5518
5610
4251
5755
5755
5712
5752
4250
5753
5765
5711
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Maintenance

Maintenance action

Maintenance echelon
Maintenance entity (ME)
Maintenance man-hours (MMH)
Maintenance philosophy
Maintenance policy

Maintenance support performance
Maintenance task

Maintenance time

Maintenance tree

Major defect

Major defective item

Major fault

Manufacturing defect
Manufacturing failure
Manufacturing fault

Mean (of a random variable)
Mean ...

Mean access delay

Mean accumulated down time (MADT)
Mean active repair time (MART)
Mean administrative delay (MAD)
Mean availability

Mean down time (MDT)

Mean failure intensity

Mean failure rate

Mean interruption duration (MID)
Mean logistic delay (MLD)

Mean maintenance man-hours
Mean repair rate

Mean repair time (MRT)

Mean service access delay
Mean service provisioning time
Mean time between failures (MTBF)
Mean time between interruptions (MTBI)
Mean time to failure (MTTF)
Mean time to first failure (MTTFF)
Mean time to recovery

Mean time to repair

Mean time to restoration (MTTR)
Mean unavailability

Mean up time (MUT)

Minor defect

Minor defective item

Minor fault

Mishandling failure

Mishandling fault

Misrouting probability

Mistake

Misuse failure

Misuse fault

Modification (of an item)

Network accessibility

Network performance

No tone probability

Non-critical defect

Non-critical failure

Non-critical fault

Non-operating state
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5503
5521
5518
5530
5602
5501
5502
4270
5521
5601
5754
5305
5309
5344
5312
5328
5350
5408
5207
3315
4220
4258
4271
4213
4255
4235
4233
3345
4273
4254
4253
4256
3312
3101
4238
3344
4237
4236
4260
4260
4260
4214
4219
5306
5310
5345
5325
5347
3320
5375
5324
5346
5103
3313
2201
3319
5304
5323
5343
5382

Non-operating time 5622

Non-relevant failure 5334
Non-required time 5624
Null hypothesis 5416
Observed data 5721
Observed value (in statistics) 5411
OC curve (for a statistical test plan) 5424
Off-site maintenance 5510
On-site maintenance 5509
One-sided test 5414
Operating characteristic curve 5424
Operating state 5381
Operating time 5621
Operational ... 5206
Outage 5385
Overcharging probability 3105
p-fractile 5407
p-fractile ... 5208
p-fractile access delay 3316
p-fractile active repair time 4259
p-fractile administrative delay 4272
p-fractile logistic delay 4274
p-fractile repair time 4257
p-quantile (of a probability distribution) 5407
Partial fault 5355
Permanent fault 5356
Persistent fault 5356
Pointwise availability 4211
Pointwise unavailability 4212
Power of the test 5427
Predicted ... 5202
Prediction 5741
Premature release probability 3334
Preventive maintenance 5504
Preventive maintenance time 5604
Primary failure 5335
Probability 5402
Probability density function (PDF) 5406
Probability of acceptance 5429
Probability of rejection 5430
Probability of successful service completion 3336
Producer’s risk (point) 5425
Programme-sensitive fault 5352
Propagated error 5374
Propagation performance 4303
Quality of service 2101
Random process 5404
Random variable 5403
Recovery 5529
Redundancy 5731
Reference data 5724
Relative frequency 5412
Release failure probability 3335
Relevant failure 5333
Reliability 4231
Reliability block diagram 5747
Reliability growth 5763
Reliability improvement 5764
Reliability model 5742
Reliability performance 4230



Remote maintenance
Repair

Repair coverage
Repair time
Reproducible failure
Required time
Resource
Restoration

Retainability of an established connection

Scheduled maintenance
Screening test

Secondary failure

Serveability performance

Service

Service access probability
Service accessibility

Service accessibility performance
Service integrity performance
Service operability performance
Service retainability

Service retainability performance
Service security performance
Service support performance
Service user abandonment probability
Service user mistake probability
Significance level (of a statistical test)
Solid fault

Standby time

Standard deviation

Standby redundancy

Standby state

State-transition diagram

Statistic

Statistical test

Statistical tolerance interval
Steady-state availability

Step stress test

Stress analysis

5511
5505
4262
5605
5339
5623
2306
5529
3333
5507
5709
5336
3300
2301
3311
3311
3310
3340
3200
3331
3330
3400
3100
3203
3201
5428
5356
5625
5410
5733
5383
5749
5438
5413
5432
4215
5708
5746

Stress model

Sudden failure
Supervision

Systematic failure
Systematic fault

Technical delay
Telecommunications traffic
Teletraffic

Test

Test data

Time acceleration factor
Time between failures
Time between interruptions
Time to failure

Time to first failure

Time to recovery

Time to restoration
Trafficability performance
Transient fault
Transmission performance
True ...

Two-sided test

Type | risk

Type Il risk

Unacceptable transmission probability
Undercharging probability
Undetected fault time
Unscheduled maintenance
Up state

up time

Useful life

User

Variance (of a random variable)
Variate

Volatile fault

Wear-out failure period
Wearout failure

Wearout fault
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5750
5330
5522
5339
5361
5612
2305
2305
5701
5722
5710
5643
3342
5642
5641
5644
5644
4100
5357
4300
5201
5415
5421
5423
3318
3104
5608
5508
5388
5631
5645
2303
5409
5403
5357
5649
5329
5351
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