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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members
of 1ISO pr IEC participate In the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technicgl committees collaborate in fields of mutual interest. Other international organizations;
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

!

In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEQ JTC 1. Draft International Standards adopted by the joint technical committee are cir¢ulated to
national| bodies for voting. Publication as an International Standard requires approval by,atleast 75 % of
the natignal bodies casting a vote.

International Standard ISO/IEC 10164-20 was prepared by Joint Technical Comtittee ISO/IEC JTC 1,
Information technology Subcommittee SC 33Distributed application servicegsin. collaboration with

ITU-T. The identical text is published as ITU-T Recommendation X.743.

ISO/IEQ 10164 consists of the following parts, under the general ltifiermation technology — Open
Systems Interconnection — Systems Management

— Part 1: Object management function

— Part 2: State management function

— Pan 3: Attributes for representing relationships

— Pait 4: Alarm reporting function

— Part 5: Event report management functien

— Part 6: Log control function

— Pant 7: Security alarm reporting function

— Pan 8: Security audit trail-function

— Pant 9: Objects and. attributes for access control

— Paif 10: Usage, metering function for accounting purposes

— Part 112 Metric objects and attributes

— PattZ—Festmanagement
— Part 13: Summarization function

— Part 14: Confidence and diagnostic test categories

— Part 15: Scheduling function

— Part 16: Management knowledge management function

— Part 17: Change over function

Vi
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— Part 18: Software management function

— Part 19: Management domain and management policy management functions
— Part 20: Time management function

— Part 21: Command sequencer for Systems Management

— Part 22: Response time monitoring function

) A_B D) na

Annexes-A-B-D-a
for information only.

vii
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I ntroduction

ITU-T Rec. X.700 series | ISO/IEC 10164 is a Series of Recommendations | International Standards developed according
to ITU-T Rec X.200 | ISO/IEC 7498-1 and ITU-T Rec. X.700 | ISO/IEC 7498-4. ITU-T Rec. X.700 series | ISO/IEC

10164 isrelated to the following International Standards:

— CCITT X.710 | ISO/IEC 9595:1990, Information technology — Open System Interconnection — Common
management information service definition;

— CCITT X.711 and CCITT X.712 | ISO/IEC 9596:1990, Information technology — Open System
Interconnection — Common management information protocol specification;

— CCITT X.701 | ISO/IEC 10040:1992, Information technology — Open Systems Interconnegtion — Systems
management overview;

— CCITT Recs. X.730, X.740 series and ITU-T Rec. X.750 series | ISO/IEC 10064:1992,| Information
technology — Open Systems Interconnection — Systems Management.

OSl| management standardization inevitably involves coordinated work by a number of standards bodies. ITU-T SG 7
and| ISO/IEC JTC 1 SC 21/WG 4 are jointly responsible for the development of Recommendations | International
Stampdards that describe the architecture for OSI managemnt, the services, protocols, and functions that are used for
systems management, and the structure of management information. Other working groups, in ITU-T, ISO/IEC JTC 1
SC P1, ISO/IEC JTC 1 SC 6 and elsewhere, are responsible for the development of Recommendations | International
Stamdards that describe the management aspects of particular layers of the*OSI Basic Reference Mpdel; these may
desgribe (N)-layer management protocols, management aspects of (N)-layePoperation, and managed objects that provide
a "npanagement view" of aspects of the layer operation and are visible to‘systems management.

viii
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY — OPEN SYSTEMS INTERCONNECTION —

SYSTEMS MANAGEMENT: TIME MANAGEMENT FUNCTION

Thig
appl
man|
a fu
appl
The

Thig

Thig

Scope

Recommendation | International Standard defines a Systems Management Function that may be used b,
cation process in a centralized or decentralized management environment to interact for the purpose of sys
pgement, as defined by ITU-T Rec. X.200 | ISO/IEC 7498-1. This Recommendation | I nternational” Standard de
hction which consists of generic definitions, services, and functional units. This function'is positioned ir
cation layer of ITU-T Rec.X.200 | ISO/IEC 7498-1 and is defined according to the modél provided by 1SO 9
role of systems management functionsis described by CCITT Rec. X.701 | ISO /IEC 16040.

Recommendation | International Standard:

Recommengation | International Standard does not:

defines a service for the management of clocks for use by OSI:management and available
applications and others;

establishes user requirements for this Recommendation. | International Standard;

establishes a time management function model, ;.addressing the components of a gener
involving communication between systems, that\.relates the service and generic definitions
this function to the user requirements;

defines generic object classes, attribute~types, operation types, notification types, ar
documented in accordance with CCITT Ree. X.722 | ISO/IEC 10165-4;

specifies compliance requirements placed on other standards that make use of these generi
defines the services provided by the function;

specifies the management protocol that is necessary in order to provide the services;
defines the relationship hetween these services and systems management operations and n
specifies the abstractisyntax necessary to identify and negotiate the function unit in the protd
defines relationships with other systems management functions;

specifies cogformance requirements to be met by implementation of this Recommendation
Standard;

identifies-time synchronization protocols.

address the provision of time information within a local system;

define the nature of any implementation intended to provide the Time Management Function;

y an
fems
ines

the
545.

for use by OSI

c time service
provided by

d parameters

C definitions;

otifications;

col;

| International

specify the manner in which management is accomplished by the user of the Time Manage

hent Function;

2

define the nature of any interaction which results in the use of the Time Management Function;

specify the services necessary for the establishment, use, and normal or abnormal
management association.

Nor mative refer ences

release of a

The following Recommendations and International Standards contain provisions which, through reference in this text,
constitute provisions of this Recommendation | International Standard. At the time of publication, the editions indicated
were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on this
Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent

ITU-T Rec. X.743 (1998 E)

1
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edition of the Recommendations and International Standards listed below. Members of IEC and SO maintain registers
of currently valid International Standards. The Telecommunications Standardizations Bureau of the ITU maintains alist
of currently valid ITU-T Recommendations.

21 Identical Recommendations | International Standards
ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:198#rmation technology — Open Systems

Interconnection — Basic Reference Model — Conventions for the definition of OSI services.

CCITT Recommendation X.701 (1992) | ISO/IEC 10040:19%2rmation technology — Open Systems

Interconnection — Systems management ovetiew

CCITT Recommendation X.720 (1992) | ISO/IEC 10165-1:18f8rmation technology — Open Systems

adal

Lot nraecekan iaotiara of oo e it e i Ao o it Lo f e b o N
mieTroeurimreoeuurt JUUueLurce Ul III(AIIL‘.UCIIICIIL LLLLAYABERIZA9A ) B ) IVI(AIIMUCIIICIIL mimurTiTiaAtivIT ivibu e l.
CCITT Recommendation X.721 (1992) | ISO/IEC 10165-2:188%8rmation technology — Open
Interconnection — Structure of management information: Definition of management informati

CCITT Recommendation X.722 (1992) | ISO/IEC 10165-4:1888rmation technology.> ‘Open
Interconnection — Structure of management information: Guidelines for the .définition ¢
objects.

ITU-T Recommendation X.723 (1993) | ISO/IEC 10165-5:18%%érmation technology — Open
Interconnection — Structure of management information: Generic management information.

ITU-T Recommendation X.724 (1996) | ISO/IEC 10165-6:199fBrmation technology — Open
Interconnection — Structure of management information: Requirements and guidelines for i
conformance statement proformas associated with OSI management.

CCITT Recommendation X.730 (1992) | ISO/IEC 10164-1:18898rmation technology — Open
Interconnection — Systems Management: Object management function.

CCITT Recommendation X.731 (1992) | ISO/IEC 10164-2:1888rmation technology — Open
Interconnection — Systems Management: State management function.

CCITT Recommendation X.732 (1992) | ISO/IEC 10164-3:18898rmation technology — Open
Interconnection — Systems Management: Attfibutes for representing relationships.

ITU-T Recommendation X.738 (1993)\| ISO/IEC 10164-13:198@fprmation technology —|
Systems Interconnection — Systems NMfanagement: Summarization function.

ITU-T Recommendation X.7391993) | ISO/IEC 10164-11:198fgrmation technology —
Systems Interconnection — Systems Management: Metric objects and attributes.

CCITT Recommendation X740 (1992) | ISO/IEC 10164-8:188%8rmation technology — Open
Interconnection — Systems’/Management: Security audit trail function.

ITU-T Recommendation X.741 (1995) | ISO/IEC 10164-9:19¥6rmation technology — Open
Interconnection —(Systems Management: Objects and attributes for access control.

ITU-T Recommendation X.742 (1995) | ISO/IEC 10164-10:198%rmation technology —
Systems Intereonnection — Systems Management: Usage metering function for accounting p

ITU-T _Recommendation X.745 (1993) | ISO/IEC 10164-12:19®&ormation technology —|
Systems Interconnection — Systems Management: Test management function.

ITU-T Recommendation X.746 (1995) | ISO/IEC 10164-15:19@fprmation technology —|
Systems Interconnection — Systems Management: Scheduling function.

Systems
bN.

bystems
f managed

bystems

Systems
plementation

bystems
Systems
bystems
Open
Open
Systems
bystems
Open
urposes.
Open

Open

1) Asamended by ITU-T Rec. X.701/Cor.2 | ISO/IEC 10040/Cor.2.

ITU-T Rec. X.743 (1998 E)
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Paired Recommendations| I nternational Standards equivalent in technical content

CCITT Recommendation X.208 (1988pecification of Abstract Syntax Notation One (ASN.1).

ISO/IEC 8824:1990Information technology — Open Systems Interconnection — Specification
Syntax Notation One (ASN.1).

of Abstract

CCITT Recommendation X.209 (1988%pecification of basic encoding rules for Abstract Syntax

Notation One (ASN.1).

ISO/IEC 8825:1990|nformation technology — Open Systems Interconnection — Specification of Basic

Encoding Rules for Abstract Syntax Notation One (ASN.1)

ITU-T Recommendation X.291 (1995DS conformance testing methodology and framework for

Ir_\rm‘nr‘nl Recaommendations for ITU-T npplihntinnc — Abstract test suite lezmifir‘afinn

Additional references

Definitions

he purpeses of this Recommendation | International Standard, the following definitions apply.

ISO/IEC 9646-2:1994, Information technology — Open Systems Interconnection — Conforing
methodology and framework — Part 2: Abstract Test Suite specification.

ITU-T Recommendation X.296 (19953 conformance testing methodology and-'framework
protocol Recommendations for ITU-T applications — Implementation conformance 'Statement|

ISO/IEC 9646-7:1995, Information technology — Open Systems Interconnection — Conformg
methodology and framework — Part 7: Implementation Conformance Statements.

CCITT Recommendation X.700 (199&)anagement framework for Open Systems I nterconnection
for CCITT applications.

ISO/IEC 7498-4:1989,Information processing systems — ©peh Systems Interconnectid
Reference Model — Part 4: Management framework.

CCITT Recommendation X.710 (1990¢mmon management-information service definition for C
applications.

ISO/IEC 9595:1991|nformation technology — Open: Systems Interconnection — Common 1
information service definition.

nce testing
for

5.

Ince testing
0S)

n — Basic
CITT

nanagement

CCITT Recommendation X.711 (199 pmmon management information protocol specificationf for

CCITT applications.

ISO/IEC 9596-1:1991Information technology — Open Systems Interconnection — Common
information protocol — Part 1: Specification.

ITU-T Recommendation M.3100 (199%eneric Network Information Model.

ITU-T Recommendation M.3101 (1995)janaged object conformance statements for the Gel
Network I nformation-Model .

ISO/TR 8509y1987,Information processing systems — Open Systems Interconnection
conventions:;

hanagement

heric

— Service

Management-framework-definitions

This Recommendation | International Standard uses the following term defined in CCITT Rec. X.700 | ISO/IEC 7498-4:

3.2

managed object;

Systems management overview definitions

This Recommendation | International Standard uses the following terms defined in CCITT Rec. X.701 | ISO/IEC 10040:

a)
b)
<)

managed object class;
Management Information Conformance Statement (MICS);
Managed Object Conformance Statement (MOCS);
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d) MICS proforma;
€) MOCS proforma;

f)  notification.

3.3 CMISdefinitions
This Recommendation | International Standard uses the following term defined in CCITT Rec. X.710 | ISO/IEC 9595:

—  attribute.

34 Management information model definitions

Thi§ Recommendation | International Standard uses the following terms defined in CCITT Rec.(X.7R0 | ISO/IEC
101p5-1:

a) action;

b) behaviour;

¢) name binding;
d) package;

e) superclass.

35 Guidelinesfor the definition of managed objects definitions

Thi§ Recommendation | International Standard uses the followindg term defined in CCITT Rec. X.722 | ISO/IEC
101p5-4:

— template.

3.6 Implementation confor mance statement prefor ma definitions
Thi§ Recommendation | International Standard useS;the following terms defined in ITU-T Rec.X.724 | ISO[IEC 10165-6:
a) Managed Relationship Conformance Statement (MRCS);
b) Management Conformance Summary (MCS);

¢) MCS proforma;

d) MRCS proforma.

3.7 Additional definitions
For the purposes of this.Recommendation | International Standard, the following definitions apply.

371 actual cleck rate: The actual clock rate is the frequency or rate at which a clock increments, including any
modifications resulting from frequency adjustment or clock training. The actual clock rate is equivalenf to the basic
clodk rate in the ‘absence of or prior to any frequency adjustment modifications.

372 accuracy: Accuracy is a measure of how well a local clock’s time value and frequency compare tq UTC.
3.7.3 adjustment rate: Adjustment rate is the frequency or rate at which a single time adjustment is applied to the
local clock.

374 basic clock rate: The basic clock rate is the frequency or rate at which a clock increments in the absence of
any modifications resulting from frequency adjustment.

3.75 Coordinated Universal Time (UTC): The time reference that is assumed to be universally correct. UTC was
adopted by CCIR Recommendation 470 and described in CCIR Report 517. This is not the ASN.1 representation of
generalized time.

3.7.6 correct clock: A clock where the absolute value of the error is less than its maximum error.

3.7.7 frequency offset: The first derivative of the clock’s error. That is, the frequency offset is the actual rate of
change of error of the clock.
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3.7.8 error of aclock: The time offset between the clock’s reading and UTC at a given instant.

3.79

cloc

k or the clock is undergoing an adjustment. A functioning clock may be correct or incorrect.

3.7.10 granularity: The maximum precision permitted by a representation of time.

37.11

3.712 maximum drift of a clock: The manufacturer’'s specified maximum value of frequency offset.

3.7.1

3 _maximum error of aclock: The maximum error bound of the absolute value of the error of a clock

functioning clock: A clock in which either the frequency offset is within the maximum frequency error of the

local clock: The collection of hardware and software that comprises a local source of time for a system.

3.7.]

3.7.
spe

3.7.
purg
defi
3.7.]

3.7.]

Fo

-

5

Thig
des

15 rapport: The state when the local clock is correct and the maximum error of the clock is wit|

16 synchronization domain: The set of local clocks involved in the exchangec~of+time informatig

4 precision: The smallest value by which a clock changes.

Cified maximum error.

oses of coordination. This includes local clock and clock coordination resources. The members
ned by administrative, platform, or environmental considerations.

7 synchronization source: The source chosen by an algorithm of policy(for time synchronization.

18 timeoffset: The algebraic difference between the readings of tw, clocks at a given instant in time

Abbreviations

the purposes of this Recommendation | International-Standard, the following abbreviations apply:
DTS Distributed Time Service

GPS Global Positioning System

LAN Local Area Network

NTP Network Time Protoeol

PCS Probabilistic Claek Synchronization

RPC Remote Preeedure Call

uTC Coordinated Universal Time

Conventions

Recammendation | International Standard defines services for the Time Management function
Criptive conventions defined in ISO/TR 8509.

nin the user

n for the
pf this set are

following the

The

following notation is used in the service parameter tables:
M The parameter is mandatory
C The parameter is conditional

(=) The value of the parameter is identical to the corresponding parameter in the interaction de
preceding related service primitive

U The use of the parameter is a service-user option

—  The parameter is not present in the interaction described by the primitive concerned
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6 Requirements

Systems management functions have requirements to record accurately the time of occurrence of alarm notifications,
fault event notifications, summarization notifications, and accesses of attribute values of managed objects. Observations
of attribute values of managed objects can be observation time of attribute value, time that attribute value was changed,
and time interval calculations. Also, system management includes the scheduling of managed objects. Scheduling
includes the control of object attributes such as start-time, stop-time, begin-time, and end-time, and involves the tracking
of seconds, hours, weeks, months, and years. In addition, applications beyond the scope of systems management require
a stable robust time service.

The service objective of the Time Management function is to provide correct, accurate, and stable time among systems.
The implementation of the Time Management function shall be consistent with the user's communication system
appieation-

The|derived requirements are summarized below and detailed in the following subclauses:

The|time management function shall:

— define a representation of time that incorporates both a time value and an accuracy, has a granularity of at
least 1 nanosecond, has a range of at least AD 1 to AD 3000, and represents,time instants|that occur with
leap days;

—  provide accurate and correct time;

— minimize the time and frequency error of each system;

— accommodate the distribution of time-related information to other systems;

—  preserve the correctness of clocks;

—  be robust against single failures;

—  provide mechanisms to set or adjust the time value-ofithe local clock;

— provide mechanisms to automatically configure the synchronization subnet; and/or
—  provide mechanisms to adjust the frequency-ef the local clock.

6.1 Timerepresentation requirements

The[time management function shall define a representation of time that incorporates both a time value ahd an accuracy.
The| time representation shall have a granularity equal to or smaller than 1 nanosecond. The time reprgsentation range
shall cover the period AD 1 to AD 3000.

NOTE — The following information is provided to illustrate the period of time and granularity that can be representgs.ii\64 bit
time representation of 64 bits with a granularity of 100 nanoseconds will cover approximately 59,973 years| Reducing the
dgranularity to 1 nanosecond will reduce the time range represented to approximately 600 years.

Theltime representation shall represent time instants that occur within leap days.

Theltime representation need not permit the direct representation of time instants that occur within leap seconds.

6.2 Time aceuracy and precision requirements

Eacly time valueshall have an accuracy and precision associated with it. The precision is reflected in the accuracy asjwell
as bging a separate parameter. The accuracy can be represented in terms of an estimated error.

OTE ¥ For specialized environments, it may be necessary for accuracy and precision requirements to be gpecified. This is
isCussed under the context of the user time service in Annex .

The accuracy of any system’s clock shall not be constrained by parameters in the time management function or the
underlying time synchronization protocol. A time synchronization protocol will minimize the error and maximum error
of a system’s clock, subject to the limitations of the underlying hardware and networks.

The bound on the deviation of any two system’s clocks shall not be constrained by parameters in the time management
protocol. The time management protocol will minimize the deviation between any two system’s clocks, subject to the
limitations of the underlying hardware and networks.

The time management protocol shall provide an indication of the maximum error at each system. (This implicitly bounds
the maximum possible deviation, since it is the sum of the two maximum errors.)

Optionally, the time management function will provide the user with a management parameter that allows the required
accuracy of the local clock to be specified.

6 ITU-T Rec. X.743 (1998 E)
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6.3 Timedistribution requirements

The time management function shall allow for the distribution of time management information between systems. The
time management function shall be capable of operating over a wide-area network that may have large stochastic delays
on the transmission paths.

The time management function shall have a mechanism for accommodating leap seconds.

6.4 Time service reliability requirements

The time management function shall preserve the correctness of clocks. If al the clocks in a synchronization domain are
functioning and are correct at some time, they will remain correct at future times.

The|time management function shall be configurable such that it will be robust against single failures, inelyding
intetionally induced failures. More precisely, it should be possible to configure the time management function(sych that
in ajmanaged network if the clock on a single system fails or is compromised, this will not affect the correctness of the
clocks on any other system. This should include the failure of an externa reference clock.

Each local time system shall maintain information about the state of its own time service as well as that of time seryices
withy which it is exchanging time information. Upon detection of a fault within itself or at a remate'system, notifications
shal| be raised for potential transmission to a managing system.

Theltime management function shall be self-correcting in the presence of single failures, Specificaly, if a single sygtem
in amanaged network has an incorrect but functioning clock, it will converge to become.a.correct clock.

Thellocal clocks shall be able to provide accurate and correct time even with relatively large stochastic delays o the
trangmission paths.

6.5 L ocal clock requirements

Thelimplementation of alocal clock is outside the scope of this Reeommendation | International Standard. Howevér, in
ordgr to support the time management function, alocal clock has the'following requirements.

A lgcal clock shall provide mechanisms to set its time in(the event of initialization or fault and to adjust its|time
perigdically during normal operation.

As part of the procedures for periodically adjusting:the time during normal operation, a local clock shall prqvide
mechanisms to prevent itself from running backward. A local clock which has a positive error shall temporarily glow
dowp, and a local clock which has a negative érror shall temporarily speed up. The adjustment rate of the local ¢lock
mug] be greater than the maximum drift rate:0f-the clock. A local clock shall converge to correct time.

NOTE 1 — Care must be taken to correctly tune the adjustment rate. An adjustment rate that is too fast will result ifean unstab
dlock, and an adjustment rate that is.too small will never converge.

Optifonally, a local clock shall provide mechanisms to effect permanent adjustment of the basic clock rate of the |ocal
clock. This adjustment is reflected in a new actual clock rate for the local clock. This may be accomplished ysing
mechanisms either within pr.eutside of the time management function protocol.

In ofder to minimize thelhuman configuration management of local clocks, the time management function shall haje an
automatic mechanism to configure their local clocks to the most accurate and stable clock (reference source) within its
syndhronization demain. A mechanism to allow a method for a new local clock to request information on avai|able
refefences shall, be provided. Frequent changing among reference sources shall be minimized.

OTE 2=A directory service mechanism may be used here.

Theltitme management function shall compensate for the expected frequency offset of the local clock used in the |ocal
system.

Thelocal clock shall be able to switch reference clocksin the event that:
a) thecurrent reference fails to respond for a period of time that threatens the accuracy of the local clock; or

b) the synchronizing dispersion indicates that statistical tolerance limits have been exceeded at the current
reference.

7 M odé€l

The purpose of the time management function is to manage the resources related to the provision of quality time
information in a system. In this clause, the generic functionality involved in the provision of time information is defined
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and the components of that functionality that are within the scope of the time management function are identified. The
time-related resources in a system are identified. A model for the time management function is provided, and the clock
coordination function is defined.

7.1 Generictimefunctionality

All of the components necessary to provide and manage time information in a system make up a set of generic time
functions. The foundation of all these functions is a clock which includes a local clock and optionally external time
references. These generic time functions can be organized as three basic components that interact with these clocks.
These components are a clock coordination function, time management function, and time user function. Figure 1
illustrates generic time functionality.

A

Management interactions

4 ")
e NS
Time
management
function
Time
users
User function
interactions (APT)
Coordination
CI(_)Ck_ interactions
@ coordination >
Scope of ‘\Q function
10164-200A /
System ~ =
g J

T0408900-98/d01

Figure 1 — Generic time functionality

The|clock coordination“function synchronizes individual clocks in different systems to each other and to national| and
intefnational time standards. It includes the mechanisms necessary to exchange time information between individual
loca] clocks and the agorithms required to process this information to arrive at meaningful conclusions. There may be
mul{iple clockscaordination solutions being utilized in a system.

Theltimeg management function includes the functionality necessary to monitor and control both the clocks and the ¢lock
coordination process.

Finally, the time user function of generic time functionality provides users with access to time information including the
current time value and the accuracy of that value. A time user is any consumer of time values including application
processes, operating systems, and OS| communication and management processes.

This Recommendation | International Standard addresses those components of generic time functionality that involve
communication between systems. This includes the clock coordination and time management components defined
above. Clock coordination is by its very nature a distributed algorithm; however, time management conforms to the
standard manager/agent model present in other system management functions. The time user component, while very
important to alocal system, is considered alocal issue and outside the scope of this effort.

NOTE — There are a number of issues related to the provision of a time user service in a local system. These are discussed in
Annex I.
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Time Management Function

This subclause identifies the resources managed by the Time Management Function and presents the model for the
management of these resources.

7.2.1 Time-related resources

There are two resources related to the provision of time information to the users or consumers of that information. These
resources are clocks and clock coordination tools.

Clocks can be either local clocks or external time references. A local clock is the collection of hardware and software
components that comprises a single source of time information within a system. An externa time reference is an
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k coordination is the collection of protocol mechanisms, procedures, and algorithms that are used to exchange
mation between individual clocks and to process that information to provide for the coordinatign, of the
ks. Generally, this coordination takes place between local clocks in different systems using a clock coordin
pcol. Clock coordination also takes place between local clocks and external references within a system.
dination may be through either a clock coordination protocol or loca means and is outside the scope of
pmmendation | International Standard.

time management function is primarily concerned with managing two types of time-related resources, clocky
hronization protocols. To this end, the time management function defines two“Classes and two subclassd
pged objects and the functions that pertain to the management of those objects/ These objects include those
el time sources or clocks and those that model the clock coordination, process. This relationship is show
re 2.
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Figure 2 — Time-related resources

T@me management functions

nd a

time
bame
btion
This
this

and
s of
that
nin

The

folowing functions related to time management are identified Of these the first three are related to clack o

ects

and the last four are related to clock coordination objects:

— Get Clock Status;

— Modify Clock parameters;

— Reset Clock;

— Distribute Leap Second Warning;

—  Get Protocol Status (overall and per association);

— Modify Protocol Machine (add/remove peer, change polling interval, change required accura

—  Start/Stop Protocol Machine.
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7.2.3 Time management function managed obj ects

The time management function defines four managed objects:

1) theclockSource object;

2) thelocalClock object;

3) thereferenceClock object; and

4)  the synchronizationProtocol object.

The first three objects are used to model time sources or clocks while the latter models the clock coordination process.
The synchronizationProtocol object class can be specialized (i.e. subclassed) to represent specific time synchronization

prot
subq
of th

724 The clock Sour ce managed obj ect

ThejclackSource object models the dynamic state of a clock. Two subclasses are defined to further distinguish bety

COIS. FOr example, ANNEX B SpeciTies asubclass 10r the Network T1me Protocol (NTP). The specificalion ol 1
lasses for additional time synchronization protocolsisfor further study. Figure 3 illustrates the inheritance hierg
e TMF, and Figure 4 shows the name bindings.

top

‘ synchronizationProtocol ‘
|
| | S e D [

‘ referenceClock ‘ ‘ localClock ‘ i ntpProtocol other time
i synchronization
protocols

T0408920-98/d03

Figure 3 — Time management function inheritance hierarchy

“CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992":
system AND SUBCLASSES

clockSource synchronizationProtocol
AND.SUBCLASSES AND SUBCLASSES

T0408930-98/d04

Figure 4 — TMF name bindings

ther
rchy

internal system clocks and external reference clocks. The clockSource object must contain the following attributes:

10

— the identity of the clock;

the operational state;

— the clock status;

— the clock value;

— the clock event counter;
— the clock event code; and

— clock event time.
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clockSource object may contain the following attributes:
—  precision;
—  clock drift;
— the maximum error;
— the estimated error;
— the time, date and form (insert/delete) of the next leap second; and
— the time, type and total count of leap second clock events.

clockSource object provides an action to:

The)

7.24

Eac
hard
whi

The
This
pred
cloc

The
deri
cloc

7.2.4
The

incliide interfaces to such time sources as Global Positioning System (GPS), radio sources (WWV\
lators (cesium clock’ standards). It is expected that there would only be a few of these in any particular

osc
syn
attri

7.2.9

—resettheclock:
clockSource object provides a notification for:

—  state change.

.1 ThelocalClock managed object

h source of time information in a real system is considered to be a local clock. A.local clock is co
ware and software that constitutes the source of time information in the system.’Afunctioning local
h the maximum frequency error of the clock does not exceed the manufacturet’s)tolerance specified f

above statement requires very little of a clock. It asserts only that a clock\must run at about one sec|
statement makes no assertion about the current time or the clock’sccorrectness. It also makes no
icting the future rate of the clock based on its previous behaviour. Asva statement about the proper
K, this statement is manifestly independent of the network and the network’s properties.

local clock object is the model of the local clock resource used in the time management function.
bed from the clockSource object and contains the following attributes in addition to those spe
kSource object:

— the network address of the clock;

the network addresses of its peer clocks;

— the adjustment interval of the clock;

— the current synchronization source for this clock;
— the maximum error acceptahlefor this clock;

— the clock stratum.

1.2  ThereferenceClock managed object

reference clock object praovides a mechanism for modeling the interfaces to unique sources of extd

thronization domain. The referenceClock object is derived from the clockSource object and contains
bute in addition te those specified in the clockSource object:

— Ahe& Sourceltype of the external time.

b The synchronizationProtocol managed obj ect

nceptually the
tlock is one in
Dr that clock.

pnd per second.
assertion abou
ies of the local

This object is
cified in the

rnal time. This
), and atomic

the following

A sy

nehronizationProtocol object represents an individual instantiation of a protocol used to exchange tin

he information

between various local clocks. The synchronizationProtocol object can be used (e.g. as in subclasses) to represent
different time synchronization protocols. The synchronizationProtocol object includes attributes to indicate:

The

— the identify of the time synchronization protocol;

— the type of the time synchronization protocol;

— the local clock(s) currently being coordinated,;

— the list of other clocks with which time information has been exchanged.

synchronizationProtocol object provides actions to:
— distribute leap second indications;
— reset the coordination protocol.
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The synchronizationProtocol object class can be specialized (i.e. subclassed) to represent specific time synchronization
protocols. For example, Annex B specifies a subclass for the Network Time Protocol (NTP). The specification of further
subclasses for additional time synchronization protocolsis for further study.

7.3 Clock coordination function

The clock coordination function provides for the coordination of clocks for the purposes of time synchronization. The
clock coordination function represents one of the resources being managed by the time management function. Because
of the lack of an appropriate Recommendation | International Standard defined elsewhere, it has been decided to define
one solution for this function within the scope of this Recommendation | International Standard.

Different clock coordl nat|on functions exist and may be used. Mult|ple clock coord| nat|on functlons can existin asmgle

syste ‘ | this
Recmmendaﬂon| Internanonal Standard. Additionally, local clock coordlnatlon functions between local clockc and
external references within a single system are outside the scope of this Recommendation | International Sténdard| For

pleteness, one clock coordination function will be defined as part of this Recommendation | International Standad.

For the purposes of modeling, clock coordination is divided into two components, the time synchronization protocol and
the fime synchronization procedures. The time synchronization protocol includes the mechanism used to exchangeftime
infofmation between clocks in a synchronization domain. The time synchronization procedures-component incorpoyates
the procedures and algorithms required to process and act on this information locally forthe purposes of ¢lock

coordination. An overview of these proceduresis given in the following subclauses.

731 Time synchronization protocol

The| time synchronization protocol is used to exchange time information, between systems for the purposgs of
syndhronization. There are a number of current time synchronization protocolsidentified and discussed in Annex H] The
timg management function will enable the management of these protocalS¢In addition, this function will define aftime
syndhronization protocol that addresses the requirements identified inelause 6. The following procedures are identified
for the time synchronization protocol.

7.3.1.1 Timeinquiry procedure

The|time inquiry procedure provides a mechanism to obtain a time value. The time inquiry procedure is abstrpctly
presented as a remote procedure call. A time inquiry precedure is the mechanism by which the local clock obtainsftime
infofmation from other entities. Abstractly, it consists*of a remote procedure call to remote loca clocks on other| real
systéms. The remote local clock returns the follawing information regarding itself: the time and maximum errpr, a
warfing concerning the time of occurrenceof” the next leap second (as available from a national means of
dissgmination), and a minimum bound on the.time delay associated with processing the request at that system.

7.3.1.2 Timetransmit procedure

Theltime transmit procedur e pravides an optional mechanism to periodically broadcast the current time and maximnum
errof. This permits light-weight.local clock implementations which obtain the time by listening for this broadcas] and
adjusting their local clocks aCcordingly.

732 Procedur es forytime synchronization

Timg synchronizatien procedures are used to process and make decisions with the information collected by the time
syndhronization.protocol. The protocols described in Annex H incorporate aspects of both the time synchronizgtion
protpcol and.thetime synchronization procedures components of clock coordination.

7.3.2.1°~\Jime supply procedure

The Time SUPPIY ProCedur € Provides a mechnanism 10 provide a tme value upon request. The focal ctocK presents this
time value. The local clock may maintain its maximum error as well as its time. For instance, if the local clock is
implemented as a counter in memory which is incremented by the clock precision at each clock tick, a second counter
(the maximum error) would be incremented by the product of the clock precision and the maximum drift (as specified by
the clock manufacturer) of the clock at each tick. This maintenance of the maximum error must imply the statement that
a clock which is functioning and initially correct remains correct. The two values (time value and accuracy) are
consistent with each other in reference to the same point in time (i.e. they are atomic at the interface to the time service).

7.3.2.2 Time synchronization procedure

The time synchronization procedure is periodically invoked to compute a new time offset for the local clock. Thisis
done by invoking the time inquiry procedure for each of the local clocks currently sharing time information with this
particular local clock. After the information is gathered, a network time and maximum error are computed based on the
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responses. This is compared to the local clock’s time, and a time offset is calculated. Based on the value of the time
offset and the management policies for a particular local clock, either a time adjustment or a time update is performed.

7.3.2.3 Timeadjustment procedure

The time adjustment procedure provides a mechanism to advance or retard the frequency of the local clock for a
specified period of time. This results in an adjustment of the local clock’s value by small amounts, gradually reducing
the clock’s error. This adjustment should use the clock adjustment rate. In this case, since the purpose of the adjustment
is to reduce the error of the local clock, the maximum error should be reduced during the course of the adjustment by the
magnitude of the adjustment so far completed.

7.3.24 Timeupdate procedure
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7.3.
The

fime update procedur e provides a mechanism to abrupily change ihe value of a clock when gradua
hot suffice. This is most commonly used during initialization and when it has been determined thatthe

adjustments
local clock is

y. It could also be used instead of the time adjustment procedure to make the standard adjustments necessary to

ntain synchronization. Changing the time of the local clock requires specifying a maximum error. The
and maximum error must be consistent with each error (atomic at the interface to the time setvice).

P.5 Next leap second procedure

next leap second procedure provides a mechanism to specify the time of the next'leap second and wik
nserted or deleted. When the time of the next leap second is reached, the clock adjusts its time to co
second. Whether this adjustment is a step adjustment or a gradual adjustment is currently a local

iring a more stable timeframe around the occurrence of a leap second will need to address this
fous manner.

P.6  Frequency adjustment computation procedure

frequency adjustment computation procedure is periodically-invoked to compute a new frequency a

for the local clock to be used by the frequency adjustment procedure. This is an optional procedure thg

tim¢g

offset adjustments required by previous time synchrenization procedures. If the local clock exhib

systematic pattern of time offsets required, the local cloek’s frequency (actual clock rate) may be adjus

update of the
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ssue in a more
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limits of the hardware and clock software.

7.3.2.7 Frequency adjustment procedure

The|frequency adjustment procedure providesya mechanism to adjust the apparent frequency of the |local clock
(sometimes referred to as clock training). Fhis is an optional procedure that changes the apparent frequency (actual clock
rate) of the local clock. In this case, thelmechanism must also permit modifying the specified maximum drift of the
clodk. The two attributes should be atomically updated.

74 Time user function

The| time user function cemponent provides users with access to time information including time valdes in various

formats, the quality (accuracy, precision, etc.) of the time values, time interval counters, etc. However,

gen

8

8.1

bric time functionality is considered a local issue and outside the scope of the time management funct

Generic definitions

The representation of time

his portion of
on.

A representation of time for use by the time management function and any OSI management functions or user
applications requiring this service shall include a time value, a maximum error, and an epoch. There are several
additional representations of time specified by various international standards bodies.

This representation of time is two values representing the number of seconds plus the number of nanoseconds since ar
epoch, with a base date of 0 hours, 0 minutes, 0 seconds GMT on January 1, 1970. This representation has a precision o
1 nanosecond and a range of approximately 600 years per epoch. The occurrence of leap seconds will be noted for
conversion to other time formats; however, it will not cause a discontinuity in this time representation. Additionally, the
local time zone is noted for conversion to other time formats.

The representation of the maximum error of the time stamp is an integer representing a number of nanoseconds. The
maximum error has a range of zero nanoseconds to approximately 3 days (281 474 976 710 654 nanoseconds). The
maximum value represents the condition where there is no estimate of the error available.
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The representation of the local time zone is an integer representing the number of minutes east of GMT. Values outside
of the range from 780 to —780 minutes are undefined or unknown. The local time zone indicates the timezone in which
the timestamp was created.

The representation of an epoch is an integer representing the approximately 600 year period (4 294 967 296 seconds)
being represented (with an epoch of 0 indicating the period beginning in 1970). The epoch effectively increases the

range of the representation to between approximately 74 800 BCE and AD 79 400, representing a range of around
154 000 years.

8.2

821

Managed object classes

Clock source

This

defiped to further distinguish between internal system clocks and external reference clock interfaces)An
this[object is required for each manageable clock.

The

attripute is identified as state attribute. A change in the value of the operationalState, attribute or in t
attripute causes a stateChange notification to be emitted. This managed object class is.a subclass of "CC

ISO

If an

If an

This

This

object class provides information concerning the dynamic state of a clock within a system. Two subg

clockSource object provides access to and information about a source of time within,a 'system. T

IEC 10165-2":top and adds the following attributes:
—  clocklD;
— "CCITT Rec. X.721 | ISO/IEC 10165-2": operationalState;
— clockStatus;
— clockValue;
— clockEventCounter;
— clockEventCode;
—  clockEventTime.
instance supports more detailed clock source information, the following attributes are present:
—  clockPrecision;
—  clockDrift;
—  clockMaximumError;
—  clockEstimatedError.
instance supports leap segond information, the following attributes are present:
— leapSecondindieation;
— leapSecond€ount.
managed object\class adds the following notification:
— "CENTRec. X.721 | ISO/IEC 10165-2"; stateChange.
managed-object class provides the following action:

— clockReset.

lasses are also
nstantiation of

he clockStatus
ne clockStatus
TT Rec. X.721 |

8.2.2 L ocal clock

This object class provides information concerning the dynamic state of a local clock internal to a system. It is a subclass
of the managed object class clock source. The localClock object provides access to and information about an internal
source of time within a system. This managed object class adds the following attributes:

14

— localClockAddress;

—  peerClockAddresses;

—  synchronizationSourceAddress;
—  clockStratum;

—  clockAdjustmentinterval.

ITU-T Rec. X.743 (1998 E)
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8.2.3 Refer ence clock

This object class provides information concerning the dynamic state of a clock interface residing in a system and
providing that system access to an external time reference. Thisis a subclass of the managed object class clock source. It
adds the following attribute:

— referenceClockType.

8.24 Synchronization protocol

This object provides general information about clock coordination function present in a system and provides access to
the basic parameters of the time synchronization protocol. It is a subclass of "CCITT Rec. X.721 | ISO/IEC
10165-2":top. It adds the following attributes:

— synchronizationProtocollD;

— synchronizationProtocolType;
— synchronizedClock;
— synchronizingClocks;

It adds the following actions:
— leapSecondAction;
—  protocolResetAction.

8.3 Attribute definitions
831 Clock Adjustment Interval
Thig attribute specifies the interval over which gradual phase adjustments to the local clock are to be applied.
832 Clock Drift

Thig attribute indicates the clock manufacturer’s specified walue of drift.
8.3.3 Clock Estimated Error

Thid attribute indicates the estimated error of the-¢lock.

8.34 Clock Event Code

Thig attribute identifies the latest clock/System exception event.

8.3.% Clock Event Counter

Thig attribute specifies a counterindicating the number of system exception events that have occurred since the last time
the founter was checked and.Cleared.

8.3.6 Clock Event Fime

Thig attribute indicates the time at which the latest system exception event occurred.

837 Claek 1D

Thig attribute identifies the clock being modeled by the managed object.

8.3.8 Clock Maximum Erraor

This attribute indicates the maximum error of the clock.
8.39 Clock Precision

This attribute indicates the precision of the clock.
8.3.10 Clock Status

This attribute indicates the current status of the clock.

8.3.11 Clock Stratum

This attribute indicates the current stratum value for this local clock in this node.
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2 Clock Value

attribute indicates the current time of the clock.

8.3.13 Leap Second Count

This

attribute specifies the cumulative number of leap seconds that have occurred since January 1, 1972.

8.3.14 Leap Second Indication

This

attribute indicates that aleap second is going to occur at the end of the current day.

8.3.15 Local Clock Address

This
8.3.1
This
8.3.
This

attribute indicates the network address of this node.

|6 Peer Clock Addresses

attribute lists the network addresses of the peers currently being maintained by this node.

|7 Reference Clock Type

attribute specifies the type of reference clock or external source that this object represents:

8.3.18 Synchronization Protocol 1D

Thig
8.3.]
This
8.3.
This

node.

8.3.
This
8.3.
This

84

Thelset of generic action parameters and semantics defined by this Recommendation | International Standard provid
deta|l for the following géneral parameters of the M-ACTION service defined by CCITT Rec. X.710 | ISO/IEC 9595:

84.1

attribute identifies the synchronization protocol being modeled by the managed ‘object.

|9 Synchronization Protocol Type

attribute identifies the synchronization protocol type being model ed;

PO Synchronization Sour ce Address

attribute specifies the network address or the reference clock type of the current synchronization source for this

Pl Synchronized Clock

attribute specifies the clock being synchronizethby this instance of the time synchronization protocol.

P2 Synchronizing Clocks

attribute specifies the set of clocks exchanging information with this clock for the purposes of synchronization.

Action definitions

—  actiontype;
— action information;

—<—action reply.

Clock reset

b the

The clock reset action provides the capability to reset an instance of a clock source to a given value. This service uses
the M-ACTION service and procedures defined in CCITT Rec. X.710 | ISO/IEC 9595.

8.4.2 L eap second

The leap second action provides the capability to distribute an indication that a leap second is about to occur. It includes
a mechanism to set the appropriate parameters in the protocol. This service uses the M-ACTION service and procedures
defined in CCITT Rec. X.710 | ISO/IEC 9595.

8.4.3 Protocol reset

The protocol reset action provides the capability to restart the time synchronization protocol. This service uses the
M-ACTION service and procedures defined in CCITT Rec. X.710 | ISO/IEC 9595.

16

ITU-T Rec. X.743 (1998 E)


https://standardsiso.com/api/?name=fae3e6ce10b5107dc1a19b577c832ebd

8.5

ISO/IEC 10164-20 : 1999 (E)

Name binding definitions

85.1 Clock Source — System

This name binding is used for naming a clock source object with respect to a system object.

8.5.2 Synchronization Protocol — System

This name binding is used for naming a synchronization protocol object with respect to a system object.

em to request
ources available

D request that
ces available in

9 Service definitions
Thig Recommendation | International Standard defines three services; clock reset, leap second distribution, and prolocol
rese}. These services are defined below. In addition, the use of services defined in other functions is describedbelow,
Clogk functionsinclude:

—  creation of a clock managed object;

— deletion of a clock managed object;

— modification of clock parameters;

— accessing clock status;

— reset of clock.
Clogk coordination functions include:

—  creation of clock coordination managed object;

— deletion of clock coordination managed object;

— modification of clock parameters;

— accessing clock coordination protocol status;

— reset of clock coordination protocol machine;

— leap second notification distribution.
9.1 PT-CREATE service
The| PT-CREATE service defined in CCITT Rec. X.730 | ISO/IEC 10164-1 is used to allow one open sys
thatlanother open system create .a'managed object to model either the clock or the clock coordination reg
in that system for the purposes(ofymanagement. This does not create the underlying resource.
9.2 PT-DELETE service
The| PT-DELETE serviee defined in CCITT Rec. X.730 | ISO/IEC 10164-1 is used to allow one system t
another open systent delete a managed object modeling either the clock or the clock coordination resou
that|system for the purposes of management. This does not delete the underlying resource.
9.3 RT-SET service
The'PFSEFservicedefiredn-CEHTRee X130 HSOHEC18164-1istsedto-allow-onre-open-System

0 request that

another open system change the value of settable attributes in either clock or clock coordination managed objects.

94

PT-GET service

The PT-GET service defined in CCITT Rec. X.730 | ISO/IEC 10164-1 may be used to retrieve any of the readable
attributes of the clock or clock coordination managed objects.

9.5

State Change service

The State Change notification service defined in CCITT Rec. X.731 | ISO/IEC 10164-2 may be used to monitor the state
status of the clock or clock coordination managed objects.

ITU-T Rec. X.743 (1998 E)
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9.6 Clock Reset service

The Clock Reset service allows a manager to regquest that another open system (the managed system) reset the clock.

Table 1 lists the parameters for this service.

The Clock Reset service uses the parameters defined in clause 8 in addition to the genera M-ACTION service

parameters defined in CCITT Rec. X.710 | ISO/IEC 9595.

Table 1 — Clock reset parameters

Parameter name

Reg/Ind

Rsp/Conf

Invoke Identifier

P

P

Linked Identifier

P

Mode

P

Base object class

Base object instance

Scope

Filter

Managed object class

Managed object instance

Access Control

Synchronization

Clock reset type

Clock reset info

Clock Value

Current time

Errors

9.7 L eap Second-service

The|Leap Second service allows a manager to request that another open system (the managed system) in
distribution-efaleap second indication. Table 2 lists the parameters for this service.

The|Leap Second service uses the parameters defined in clause 8 in addition to the general M-ACTION sef

parameters defined in CCITT Rec. X.710 | ISO/IEC 9595.

9.8 Protocol Reset service

tiate

vice

The Protocol Reset service allows a manager to request that another open system (the managed system) reset the time
synchronization protocol. Table 3 lists the parameters for this service.

The Protocol Reset service uses the parameters defined in clause 8 in addition to the general M-ACTION service

parameters defined in CCITT Rec. X.710 | ISO/IEC 9595.
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Parameter name

Reg/Ind

Rsp/Conf

Invoke Identifier

P

p

Linked Identifier

P

Mode

P

Base object class

Base object instance

o
SCOPT

Filter

Managed object class

Managed object instance

Access Control

Synchronization

Leap second type

Leap second info

Leap Indication

Date of Leap

Current time

Errors

Table 3 — Protocol reset parameters

Parameter name

Reg/Ind

Rsp/Conf

Invoke Identifier

P

P

Linked Identifier

P

Mode

Base object class

Baseobject instance

Sctope

Filter

Managed object class

Managed object instance

Access Control

Synchronization

Protocol reset type

Protocol reset info

Current time

Errors

ITU-T Rec. X.743 (1998 E)
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10 Functional units

Two functional units are defined in this Recommendation | International Standard for the management of time:
a) clock control functional unit;
b) clock coordination functional unit.
The clock control functional unit requires the support of the PT-CREATE, PT-DELETE, PT-SET, PT-GET, State

Change, and Clock Reset services. The clock coordination control functional unit requires the support of the
PT-CREATE, PT-DELETE, PT-SET, PT-GET, State Change, Leap Second and Protocol Reset services.

11 Protocot

11.] Elements of procedure
11141 Clock reset procedure
11.141.1 Manager role

11.111.1.1 Invocation

The|clock reset procedure is initiated by the clock reset primitive. On receipt of a clock reset primitive, the SMAPM
shal| construct an MAPDU and issue a CMIS M-ACTION request service primitive with parameters derived from the
clock reset primitive. The confirmed mode shall be used.

11.111.1.2 Receipt of response

On feceipt of a CMIS M-ACTION confirm service primitive containing an MAPDU responding to a clock feset
operfation, the SMAPM shall issue a deliver confirmation primitive.to the Clock Reset service user with paramgters
deriyed from the CMIS M-ACTION confirm service primitive, thus-completing the clock reset procedure.

NOTE — The SMAPM shall ignore all errors in the receivedeMAPDU. The Clock Reset service user may ignore such errors, or
gbort the association as a consequence of such errors.

11.141.2 Agent role

11.141.2.1 Receipt of request

On feceipt of a CMIS M-ACTION indicatien service primitive containing an MAPDU requesting the Clock Reset
serv|ce, the SMAPM shall, if the MAPDW/is well formed, issue a clock reset indication primitive to the Clock Reset
serv|ce user with parameters derived from the CMIS M-ACTION indication service primitive. Otherwise, the SMAPM
shall construct an appropriate MAPDU indicating the error, and shall issue a CMIS M-ACTION response sefvice
primjitive with an error parameter present.

11.11.2.2 Response

The[SMAPM shall accept a clock reset response primitive and shall construct an MAPDU confirming the operatior] and
issu¢ a CMIS M-ACGHON response service primitive with parameters derived from the clock reset response primitiy

[

1112 Leap.second procedure

11.142.¥ M anager role

11.1.2.1.1 Invocation

The leap second procedures are initiated by the leap second primitive. On receipt of a leap second primitive, the
SMAPM shall construct an MAPDU and issue a CMIS M-ACTION reguest service primitive with parameters derived
from the leap second primitive. The confirmed mode shall be used.

11.1.2.1.2 Receipt of response

On receipt of a CMIS M-ACTION confirm service primitive containing an MAPDU responding to a leap second
operation, the SMAPM shall issue a deliver confirmation primitive to the Leap Second service user with parameters
derived from the CMIS M-ACTION confirm service primitive, thus completing the leap second procedure.

NOTE — The SMAPM shall ignore all errors in the received MAPDU. The Leap Second service user may ignore such errors, or
abort the association as a consequence of such errors.
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11.1.2.2 Agentrole

11.1.2.2.1 Receipt of request

On receipt of a CMIS M-ACTION indication service primitive containing an MAPDU requesting the Leap Second
service, the SMAPM shal, if the MAPDU is well formed, issue a leap second indication primitive to the Leap Second
service user with parameters derived from the CMIS M-ACTION indication service primitive. Otherwise, the SMAPM
shall construct an appropriate MAPDU indicating the error, and shall issue a CMIS M-ACTION response service
primitive with an error parameter present.

11.1.2.2.2 Response

TheLSMAPM shall accept aleap second response primitive and shall construct an MAPDU confirming the operationy and
issug a CMIS M-ACTION response service primitive with parameters derived from the leap second response primiitipe.

11.13 Protocol reset procedure
11.143.1 Manager role

11.143.1.1 Invocation

The|protocol reset procedures are initiated by the protocol reset primitive. On receipt.0f’ a protocol reset primitive, the
SMAPM shall construct an MAPDU and issue a CMIS M-ACTION request service-primitive with parameters defived
from the protocol reset primitive. The confirmed mode shall be used.

11.143.1.2 Receipt of response

On feceipt of a CMIS M-ACTION confirm service primitive contaihing an MAPDU responding to a protocol feset
operiation, the SMAPM shall issue a deliver confirmation primitiveto the Protocol Reset service user with paramgters
deriyed from the CMIS M-ACTION confirm service primitive, this.completing the protocol reset procedure.

NOTE — The SMAPM shall ignore all errors in the received MAPDU. The Protocol Reset service user may ignorelsuch errors, or
gbort the association as a consequence of such errors.

11.143.2 Agent role

11.143.2.1 Receipt of request

On feceipt of a CMIS M-ACTION indication service primitive containing an MAPDU requesting the Protocol Reset
serv|ce, the SMAPM shdl, if the MAPDU is well formed, issue a protocol reset indication primitive to the Profocol
Resgt service user with parameters.derived from the CMIS M-ACTION indication service primitive. Otherwisg the
SMAPM shall construct an apprapriate MAPDU indicating the error, and shall issue a CMIS M-ACTION respgonse
serv|ce primitive with an errer-parameter present.

11.113.2.2 Response

The[SMAPM shallvaccept a protocol reset response primitive and shall construct an MAPDU confirming the opergtion
and lissue a CMNS M-ACTION response service primitive with parameters derived from the protocol reset response
prinjitive.

11.2 Abstract syntax

11.21  Objects

This Recommendation | International Standard references the following support objects, the abstract syntax for which is
specified in Annex A.

a) clockSource;
b) localClock;
¢) referenceClock;

d) synchronizationProtocol.
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11.2.2  Attributes

This Recommendation | International Standard references the following specific management attributes, the abstract
syntax for which is specified in Annex A.

a) clockAdjustmentinterval;
b) clockDrift;
¢) clockEstimatedError;

d) clockEventCode;

€) clocKEventCounter,

f)  clockEventTime;

g) clockiD;

h)  clockMaximumError;

i) clockPrecision;

j)  clockStatus;

k) clockStratum;

1) clockValue;

m) leapSecondCount;

n) leapSecondindication;

0) locaClockAddress;

p) peerClockAddresses;

q) referenceClockType;

r)  synchronizationProtocollD;

S)  synchronizationProtocol Type;
t)  synchronizationSourceAddress;
u) synchronizedClock;

v)  synchronizingClocks.

11.213 Actions

Thig Recommendation | International Standard references the following specific action types, the abstract syntax for
whi¢h is specified in Annex A.

a) clockResst;

b) leapSecond;
c) protocolReset.
11.24 Namebindings

This Recommendation | International Standard references the following specific name bindings, the abstract syntax for
which is specified in Annex A.

a) clockSource-system;

b) synchronizationProtocol -system.
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11.3  Negotiation of functional units

This Recommendation | International Standard assigns the following object identifier:

{joint-iso-ccitt ms(9) function(2)part20(20) functionalUnitPackage(1)}

as a value of the ASN.1 type FunctionalUnitPackageld defined in CCITT Rec. X.701 | ISO/IEC 10040 for negotiating

the f

ollowing functional units:
0 clock control functional unit
1 clock coordination functional unit

where the number identifies the bit position assigned to the functional unit, and the name references the functional unit

asd

nedinclause 10

12
The

13

Imp
con

13.1

The
role

If a
mar

Relationships with other functions

following function is provided by other Systems Management Functions:
—  Support for security, covered by Objects and Attributes for Access Control (ISQ/IEC 10164-4

Conformance
ementations claiming to conform to this Recommendation | International Standard shall com
ormance requirements as defined in the following subclauses.

Static conformance

implementation shall conform to the requirements of thiscRecommendation | International Standard
the agent role, or both roles. A claim of conformance to.at least one role shall be made in Table D.1.

agement operation or notification of the managed objects specified by this Recommendation

bly with the

n the manager

claim of conformance is made for support in the(manager role, the implementation shall support at least one

International

Stamdard. The conformance requirements in the manager role for those management operations, notificafions and actions

are

If a

of the managed object class and at least one clock coordination protocol specified in Table D.4 ang

refe

The
ISO
for v
13.2
Imp
prog

13.3

dentified in Table D.3 and further tables referenced by Annex D.

claim of conformance is made for suppart'in the agent role, the implementation shall support one or

renced by Annex D.

implementation shall support.the transfer syntax derived from the encoding rules specified in CCIT]
IEC 8825 named {joint-isotceitt asn1(1) basicEncoding(1)} for the abstract data types referenced by
vhich support is claimed.

Dynamic conformance

ementations<Claiming to conform to this Recommendation | International Standard shall support th
edure and definitions of semantics corresponding to the definitions for which support is claimed.

Management implementation confor mance statement requir ements

Anyl

more instances
further tables

[ Rec. X.209 |
the definitions

e elements of

MES proforma MICS prafarma, MOCS proforma_and MRCS proforma which conforms to this Recaon

mendation |

International Standard shall be technically identical to the proformas specified in Annexes D, E, F, and G, preserving
table numbering and the index numbers of items, and differing only in pagination and page headers.

The supplier of an implementation which is claimed to conform to this Recommendation | International Standard shall
complete a copy of the Management Conformance Summary (MCS) provided in Annex D as part of the conformance
requirements together with any other ICS proformas referenced as applicable from that MCS. A MCS, MICS, MOCS

and

MRCS which conforms to this Recommendation | International Standard shall:
- describe an implementation which conforms to this Recommendation | International Standard;

- have been completed in accordance with the instructions for completion given in ITU-T Rec.X.724 |

ISO/IEC 10165-6;
- include the information necessary to uniquely identify both the supplier and the implementation.
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Annex A

Definition of Time Management I nfor mation
(This annex forms an integral part of this Recommendation | International Standard)

-- <GDMO.Document "ITU-T Rec. X.743 | ISO/IEC 10164-20:1998" --
-- {joint-iso-ccitt ms(9) function(2) part20(20)}> --
-- <GDMO.Version 1.3 "ITU-T Rec. X.743 | ISO/IEC 10164-20:1998"> --

Al

A.L

Thig
defi
this

cloch

NVranaged obj ect Classes

i clockSource

object class provides information concerning the dynamic state of a clock within a system. Two subelasses are

bbject is required for each manageable clock.

Source MANAGED OBJECT CLASS
DERIVED FROM "CCITT Rec. X.721 | | SO/IEC 10165-2" :top;
CHARACTERIZED BY
clock Sour cePkg PACKAGE
BEHAVIOUR clock SourceBeh BEHAVIOUR
DEFINED AS
" The clock Sour ce object provides accessto and information about a sour ce of time within a system. d
status attribute isidentified as state attribute. A change in\the value of the oper ational State attribute
causes a stateChange notification to be emitted. " ;;
ATTRIBUTES
clocklD GET SET-BY-CREATE NO-MODIFY,
"Rec. CCITT X.721| 1SO/IEC 10165-2" : operationalState  GET NO-MODIFY,
clockStatus GET,
clockValue GET,
clockEventCounter GET,
clockEventCode GET,
clockEventTime GET;
ACTIONS
clockReset ;
NOTIFICATIONS
"CCITT Rec. X.721| ISO/IEC 10165-2" : stateChange;;;
CONDITIONAL PACKAGES
clock Sour ceDetailPKg-PACK AGE
BEHAVIOUR elockSour ceDetailBeh BEHAVIOUR
DEFINED-AS
" The clock Sour ceDetail Pkg package provides detailed information about a sour ce of time within a
system. " ;;
ATTRIBUTES
clockPrecision GET,
clockDrift GET,
clockMaximumError GET,
clockEstimatedError GET;
REGISTERED AS{TimeMF.clock Sour ceDetailPkgOI D};

PRESENT IF !an instance supportsit.!,

leapSecondPkg PACKAGE

BEHAVIOUR leapSecondBeh BEHAVIOUR
DEFINED AS

also

ned to further distinguish between internal system clocks and external reference clock interfaces, Arvinstantiation of

lock

" The leapSecondPkg package provides access to and information about the leap seconds of a sour ce of

timewithin a system. " ;;
ATTRIBUTES
leapSecondI ndication GET-REPLACE SET-BY-CREATE,
leapSecondCount GET-REPLACE SET-BY-CREATE;
REGISTERED AS{TimeM F.leapSecondPkgOI D};
PRESENT IF !an instance supportsit.!;

REGISTERED AS{TimeMF.clock Sour ceOI D};

24
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A.12 localClock
This object class provides information concerning the dynamic state of alocal clock internal to a system.

localClock MANAGED OBJECT CLASS
DERIVED FROM clockSour ce;
CHARACTERIZED BY
localClockPkg PACKAGE
BEHAVIOUR localClockBeh BEHAVIOUR
DEFINED AS
"ThelocalClock object provides accessto and information about an internal source of timewithin a
system." ;;
ATTRIBUTES
localClockAddress GET,
peer ClockAddresses GET-REPLACE ADD-REMOVE SET-BY-CREATE,
synchronizationSour ceAddress GET,
clockStratum GET,
clockAdjustmentinterval GET-REPLACE SET-BY-CREATE;

REQISTERED AS{TimeMF.localClockOID};

AlB referenceClock

Thig object class provides information concerning the dynamic state of a clock interface residing in a system| and
providing that system accessto an external time reference.

referjenceClock MANAGED OBJECT CLASS
DERIVED FROM clockSource;
CHARACTERIZED BY
referenceClockPkg PACKAGE
BEHAVIOUR referenceClockBeh BEHAVIOUR
DEFINED AS

"ThereferenceClock object providesaccessto and information about a sour ce of external time
information within a system." ;;

ATTRIBUTES
referenceClock Type GET

REGISTERED AS{TimeMF.reference€lockOI D};

A.1  synchronizationProtecol
Thigobject provides accesste.-the basic parameters of the time synchronization protocol.

syncpronizationProtocel MANAGED OBJECT CLASS
DERIVED)EROM "CCITT Rec. X.721 | I SO/IEC 10165-2" :top;
CHARACTERIZED BY
SynchronizationProtocolPkg PACKAGE
BEHAVIOUR synchronizationProtocolBeh BEHAVIOUR
DEFINED AS

““FhesyrchronizationProtocotobject provides germera-mformatioabout thock coor diTTationr Service—

present in a system.";;
ATTRIBUTES
synchronizationProtocollD GET SET-BY-CREATE NO-MODIFY,
synchronizationProtocol Type GET,
synchronizedClock GET,
synchronizingClocks GET;
ACTIONS
leapSecond,
protocolReset ;;;

REGISTERED AS{TimeM F.synchronizationProtocol Ol D};
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A2

A2l

Attribute definitions

clockAdjustmentinterval

clockAdjustmentinterval ATTRIBUTE

WITH ATTRIBUTE SYNTAX TimeMF.Adjustmentinterval;

MATCHESFOR EQUALITY;

BEHAVIOUR clockAdjustmentlntervalBeh BEHAVIOUR
DEFINED AS
" Thisattribute specifiesthe interval over which gradual phase adjustmentsto thelocal clock areto be
applied.”;;

REGISTERED AS{TimeMF.clockAdjustment|ntervalOlD};

A2p

clockDrift

clockDrift ATTRIBUTE

WITH ATTRIBUTE SYNTAX TimeMF.ClockDrift;
MATCHESFOR EQUALITY;
BEHAVIOUR clockDriftBeh BEHAVIOUR
DEFINED AS
"This attribute indicates the clock manufacturer’s specified value of drift.";;

REGISTERED AS {TimeMF.clockDriftOID};

A2

clockEstimatedError

clockEstimatedError ATTRIBUTE

WITH ATTRIBUTE SYNTAX TimeMF.ClockEstimatedError;
MATCHES FOR EQUALITY;
BEHAVIOUR clockEstimatedErrorBeh BEHAVIOUR

DEFINED AS

"This attribute indicates the estimated error of the clock.";;

REGISTERED AS {TimeMF.clockEstimatedErrorOID};

A24

clockEventCode

clockEventCode ATTRIBUTE

WITH ATTRIBUTE SYNTAX TimeMF.ClockEventCode;
MATCHES FOR EQUALITY;
BEHAVIOUR clockEventCodeBeh-BEHAVIOUR

DEFINED AS

"This attribute identifies-the latest system exception event.";;

REQISTERED AS {TimeMF.clockEventCodeOID};

A.2p

clockEventCounter

clockEventCounter ATTRIBUTE

WITH ATTRIBUTE SYNTAX TimeMF.ClockEventCounter;
MATCHES FOR EQUALITY, ORDERING;
BEHAVIOUR clockEventCounterBeh BEHAVIOUR
DEFINED AS
"This attribute specifies a counter indicating the number of system exception events that have occurred

thetasttmethecoumter was checkedand cleared™;

REGISTERED AS {TimeMF.clockEventCounterOID};

A.2.6

clockEventTime

clockEventTime ATTRIBUTE

WITH ATTRIBUTE SYNTAX TimeMF.ClockEventTime;
MATCHES FOR EQUALITY;
BEHAVIOUR clockEventTimeBeh BEHAVIOUR
DEFINED AS
"This attribute indicates the time at which the latest system exception event occurred.";;

REGISTERED AS {TimeMF.clockEventTimeOID};
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A.2.7 clockl D

clockID ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.Clockl D;
MATCHESFOR EQUALITY;
BEHAVIOUR clockl DBeh BEHAVIOUR
DEFINED AS
"Thisattributeidentifiesthe clock being modeled by the managed object.” ;;

REGISTERED AS{TimeMF.clockl DOID};

A.2.8 clockM aximumError

clochkMaximumError ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.ClockM aximumError;
MATCHESFOR EQUALITY;
BEHAVIOUR clockMaximumErrorBeh BEHAVIOUR
DEFINED AS
"Thisattribute indicates the maximum error of theclock." ;;

REGISTERED AS{TimeMF.clockMaximumError Ol D};

A.2p clockPrecision

clockPrecision ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.Precision;
MATCHESFOR EQUALITY;
BEHAVIOUR clockPrecisionBeh BEHAVIOUR
DEFINED AS
"Thisattributeindicates the precision of the clock." ;;

REGISTERED AS{TimeMF.clockPrecisionOID};

A.2[10 clockStatus

clockStatus ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.Status;
MATCHESFOR EQUALITY;
BEHAVIOUR clockStatusBeh BEHAYIOUR
DEFINED AS
"Thisattribute indicatesithe current status of the clock" ;;

REGISTERED AS{TimeMF.clock StatusOI D};

A.2[11 clockStratum

clockStratum ATTRIBUTTE
WITH ATTRIBUTE SYNTAX TimeMF.Stratum;
MATCHESFOR EQUALITY, ORDERING;
BEHAVIOUR clockStratumBeh BEHAVIOUR
DEFINED AS
"Thisattribute indicatesthe current stratum value for thislocal clock in thisnode." ;;

REGISTERED AS{TimeMF.clockStratumOI D};

A.2.12 clockValue

clockValue ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.ClockValue;
MATCHESFOR EQUALITY;
BEHAVIOUR clockValueBeh BEHAVIOUR
DEFINED AS
"Thisattribute indicates the current time of theclock." ;;

REGISTERED AS{TimeMF.clockValueOl D};
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A.2.13 leapSecondCount

leapSecondCount ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeM F.CumL eapSeconds;
MATCHESFOR EQUALITY, ORDERING;
BEHAVIOUR leapSecondCountBeh BEHAVIOUR
DEFINED AS
" Thisattribute specifies the cumulative number of leap secondsthat have occurred since January 1, 1972." ;;

REGISTERED AS{TimeMF.leapSecondCountOID};

A.2.14 leapSecondlndication

leapPecondindication ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.Leaplndication;
MATCHESFOR EQUALITY;
BEHAVIOUR leapSecondlndicationBen BEHAVIOUR
DEFINED AS
"Thisattributeindicatesthat aleap second isgoing to occur at the end of the current day:");;

REGISTERED AS{TimeMF.leapSecondl ndicationOl D};

A.2[15 localClockAddress

locallClockAddress ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.ClockAddress,
MATCHESFOR EQUALITY;
BEHAVIOUR localClockAddressBeh BEHAVIOUR
DEFINED AS
"Thisattributeindicatesthe network address of thisnode," ;;

REGISTERED AS{TimeMF.localClockAddressOlD};

A.2[16 peerClockAddresses

peerClockAddresses ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF,Peer ClockAddr esses;
MATCHESFOR EQUALITY;
BEHAVIOUR peer ClockAddressesBeh’ BEHAVIOUR
DEFINED AS
"Thisattributeliststhe fetwork addresses of the peers currently being maintained by thisnode.” ;;

REQISTERED AS{TimeM F.peer€lock AddressesOI D};

A.2[17 referenceClock Type

refelenceClock Type ATFRIBUTE
WITH ATTRIBUTE SYNTAX TimeM F.ReferenceClock Type;
MATCHESFOR EQUALITY;
BEHAVIOUR referenceClock TypeBeh BEHAVIOUR
DEFINED AS
"Thisattribute specifies the type of reference clock or external sourcethat thisobject represents.” ;;

REGTSTERED AS{TimeMF.relerenceClock TypeolDY;

A.2.18 synchronizationProtocoll D

synchronizationProtocollD ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeM F.SynchronizationProtocol I D;
MATCHESFOR EQUALITY;
BEHAVIOUR syncronizationProtocoll DBeh BEHAVIOUR
DEFINED AS

"Thisattributeidentifiesthe synchronization protocol being modeled by the managed object. Thisattributeis
used for naming" ;;

REGISTERED AS{TimeMF.synchronizationProtocoll DOI D};
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A.2.19 synchronizationProtocol Type

synchronizationProtocol Type ATTRIBUTE

WITH ATTRIBUTE SYNTAX TimeM F.SynchronizationProtocol Type;
MATCHESFOR EQUALITY;
BEHAVIOUR syncronizationProtocol TypeBeh BEHAVIOUR
DEFINED AS
"Thisattributeidentifiesthe synchronization protocol type being modeled by the managed object." ;;

REGISTERED AS{TimeM F.synchronizationProtocol TypeOI D};

A.2.20 synchronizationSour ceAddress

synchronizationSour ceAddress ATTRIBUTE

REGISTERED AS {synchronizationSour ceAddr essOI D};

A.2P1  synchronizedClock
synchronizedClock ATTRIBUTE

REQISTERED AS{TimeM F.synchronizedClockOID};

A.2PR2 synchronizingClocks
synchronizingClocks ATTRIBUTE

REGISTERED AS{TimeMF.synchronizingClocksOI D};

A3
A3

clochReset ACTION

WITH ATTRIBUTE SYNTAX TimeM F.Curr SynchSour ceAddr ess,

MATCHESFOR EQUALITY;

BEHAVIOUR synchronizationSour ceAddressBeh BEHAVIOUR
DEFINED AS
" Thisattribute specifies the network address or thereference clock type of the current synchronization solir ce
for thisnode." ;;

WITH ATTRIBUTE SYNTAX TimeM F.SynchronizedClock;
MATCHESFOR EQUALITY;
BEHAVIOUR syncronizedClockBeh BEHAVIOUR
DEFINED AS
" The clock being synchronized by thisinstance of the time synchronization protocol.” ;;

WITH ATTRIBUTE SYNTAX TimeM F.SynchtonizingClocks;
MATCHESFOR EQUALITY;
BEHAVIOUR syncronizingClocksBeh BEHAVIOUR
DEFINED AS
"The set of clocks exchanging information with thisclock for the purposes of synchronization." ;;

Action definitions

clock Reset

BEHAVIOURClockResetBeh BEHAVIOUR
DEEHNED AS
“The BEHAVIOUR of thisaction isundefined in this Recommendation | International Standard. It
providesthe capability to distribute an indication to all instances of the time serviceto restart thetim
synchronization protocol." ;;
MODE CONFIRMED;
WITH INFORMATION SYNTAX TimeM F.ClockResetl nfo;

11°]

REGISTERED AS{TimeMF.clockResetActionOID};

A.3.2

leapSecond

leapSecond ACTION

BEHAVIOUR leapSecondActionBeh BEHAVIOUR
DEFINED AS
"The BEHAVIOUR of thisaction isundefined in this Recommendation | International Standard. It
providesthe capability to distribute an indication that a leap second is about to occur. It includes a
mechanism to set the appropriate parametersin the protocol." ;;
MODE CONFIRMED,;
WITH INFORMATION SYNTAX TimeM F.L eapSecondI nfo;

REGISTERED AS{TimeMF.leapSecondActionOI D};
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A.33  protocolReset

protocolReset ACTION
BEHAVIOUR protocolResetBeh BEHAVIOUR
DEFINED AS

"The BEHAVIOUR of thisaction isundefined in this Recommendation | I nternational Standard. It
providesthe capability to distribute an indication to all instances of thetime servicetorestart thetime
synchronization protocol." ;;

MODE CONFIRMED,;

WITH INFORMATION SYNTAX TimeMF.ProtocolResetInfo;

REGISTERED AS{TimeM F.protocolResetActionOI D};

A4 Name binding definitions

A4l clockSource-system

clock Sour ce-system NAME BINDING

SUBORDINATE OBJECT CLASS clockSource AND SUBCLASSES;

NAMED BY SUPERIOR OBJECT CLASS" CCITT Rec. X.721 | ISO/IEC 10165-2:1992" : system AND
SUBCLASSES;

WITH ATTRIBUTE clockI D;

CREATE WITH-AUTOMATIC-INSTANCE-NAMING;

DELETE DELETES-CONTAINED-OBJECTS;

REGISTERED AS{TimeM F.clockSour ce-systemOI D};

A.4pP  synchronizationProtocol-system

synchronizationProtocol-system NAME BINDING

SUBORDINATE OBJECT CLASS synchronizationProtocol AND SUBCLASSES;

NAMED BY SUPERIOR OBJECT CLASS"CCITT Rec. X.721 | ISO/IEC 10165-2:1992" : system AND
SUBCLASSES;

WITH ATTRIBUTE synchronizationProtocoll D;

CREATE WITH-AUTOMATIC-INSTANCE-NAMING,;

DELETE DELETES-CONTAINED-OBJECTS;

REQI STERED AS{TimeM F.synchr onizationPr otocol-systemOI D};

A5 ASN.1 definition module for marnagement information

-- <ASN1.Version 1990,1994 TimeMF --
-- {jpint-iso-ccitt ms(9) function(2) part20(20) asn1Module(2) timeMF(1)}> --

TimeM F {joint-iso-ccitt ms(9) functien(2) part20(20) asn1M odule(2) timeM F(1)}
DEHINITIONSIMPLICIT TAGS::= BEGIN

-- EXPORTS everything =

IMPORTS

Attr|bute, Objectinstance

FRQM

CMI[P-%{j oint-iso-ccitt ms(9) cmip(1) modules(0) protocol (3)}

SimpleNameType

FROM

Attribute-ASN1M odule {joint-iso-ccitt ms(9) smi(3) part2(2) asn1Module(2) 1};

-- object identifier values --

timeM anagement OBJECT IDENTIFIER ::={ joint-iso-ccitt ms(9) function(2) part20(20)}

clockSourceOID OBJECT IDENTIFIER ::= {timeM anagement managedObjectClass(3) clock Source(0)}
localClockOID OBJECT IDENTIFIER ::= {timeM anagement managedObjectClass(3) localClock (1)}
referenceClockOID OBJECT IDENTIFIER ::= {timeM anagement managedObjectClass(3) referenceClock(2)}
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synchronizationProtocolOID OBJECT IDENTIFIER ::= {timeM anagement managedObjectClass(3)
synchronizationPr otocol (3)}

ntpProtocolOID OBJECT IDENTIFIER ::= {timeM anagement managedObjectClass(3) ntpProtocol (4)}

clock Sour ceDetail PkgOID OBJECT IDENTIFIER ::= {timeM anagement package(4) clock Sour ceDetailPkg(0)}
leapSecondPkgOID OBJECT IDENTIFIER ::= {timeManagement package(4) leapSecondPkg(1)}
clockAdjustmentintervalOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) clock Adjustmentlnterval (0)}
clockDriftOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) clockDrift(1)}

clockEstimatedErrorOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) clockEstimatedError(2)}

clock

clockEventCounterOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) clockEventCounter (4)}
clockEventTimeOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) clockEventTime(5)}
clockIDOID OBJECT IDENTIFIER ::={timeManagement attribute(7) clockl D(6)}

clockMaximumErrorOID OBJECT IDENTIFIER ::={timeManagement attribute(7) clockM aximumEror (7)}
clockPrecisionOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) clockPrecision(8)}
clockStatusOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) clock Status(9)}

clock StratumOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) clock Stratum(10)}

clockVValueOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) clockValue(d1)}

filteSizeOID OBJECT IDENTIFIER ::= {timeM anagement attribute(7) filter Size(12)}

filtefWeightOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) filter Weight(13)}
leapPecondCountOID OBJECT IDENTIFIER ::= {timeManagement aftribute(7) leapSecondCount(14)}
leapPecondl ndicationOID OBJECT IDENTIFIER ::= {timeM anagement attribute(7) leapSecondlndication(15)}
locallClockAddressOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) localClock Addr ess(16)}
max{mumClockAgeOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) maximumClockAge(17)}
max|{mumDispersionOID OBJECT IDENTIFIER ::={timeM anagement attribute(7) maximumDispersion(18)}
max|{mumDistanceOlD OBJECT IDENTIFIER ¢:={timeManagement attribute(7) maximumDistance(19)}
max{mumPollIntervalOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) maximumPolll nterval (20)}
max{mumSelectClockOID OBJECT IRBENTIFIER ::= {timeManagement attribute(7) maximumSelectClock(21)}
max{mumSkewOID OBJECT IDENTIFIER ::= {timeM anagement attribute(7) maximumsSkew(22)}
max{mumStratumOID OBJECT IDENTIFIER ::= {timeM anagement attribute(7) maximumstratum(23)}
minimumDispersionOI DLOBJECT IDENTIFIER ::= {timeManagement attribute(7) minimumbDispersion(24)}
minimumPollIntervalOYD OBJECT IDENTIFIER ::= {timeManagement attribute(7) minimumPolll nterval(25)}
minimumsSelectClockOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) minimumSelectClock(26)}
peer Clock AddressesOI D OBJECT IDENTIFIER ::= {timeManagement attribute(7) peer Clock Addresses(27)}
reachabilityRegister SizeOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) reachabilityRegister Size(28)}

referenceClock TypeOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) referenceClock Type(29)}
selectWeightOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) selectWeight(30)}
synchronizationProtocoll DOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) synchronizationProtocoll D(31)}

synchronizationProtocol TypeOID OBJECT IDENTIFIER ::= {timeM anagement attribute(7)
synchronizationPr otocol Type(32)}

synchronizationSour ceAddressOID OBJECT IDENTIFIER ::= {timeManagement attribute(7)
synchronizationSour ceAddr ess(33)}

synchronizedClockOID OBJECT IDENTIFIER ::= {timeM anagement attribute(7) synchronizedClock(34)}
synchronizingClocksOID OBJECT IDENTIFIER ::= {timeManagement attribute(7) synchronizingClocks(35)}
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clockResetActionOID OBJECT IDENTIFIER ::= {timeManagement action(9) clockResetAction(1)}
leapSecondActionOID OBJECT IDENTIFIER ::= {timeM anagement action(9) leapSecondAction(2)}
protocolResetActionOID OBJECT IDENTIFIER ::= {timeManagement action(9) protocolResetAction(3)}

synchronizationProtocol-systemOID OBJECT IDENTIFIER ::= {timeManagement nameBinding(6) synchronizationPr otocol-
system(1)}

clockSour ce-systemOID OBJECT IDENTIFIER ::= {timeManagement nameBinding(6) clock Sour ce-system(2)}

ntp SynchronizationProtocol Type ::= { joint-iso-ccitt ms(9) function(2) part20(20) synchProtocol Type(20) ntp(1) }

-- type references --
Ad]L stmentlnterval = Timelnterval
ClokAddress::= CHOICE {

isoNsap [1] OCTET STRING (SIZE (0 3..20)),
ip [2] SEQUENCE {

host OCTET STRING (SIZE(4)),

port INTEGER (0..65536)

}

}

ClodkDrift ::= REAL

ClockEstimatedError ::= Timelnterval

ClodkEventCode::= INTEGER {
unspecified 0),
restart D,
systemOr Har dwar eFault ),
newStatusWord 3),
newSynchSourceOr Stratum  (4),
systemClock Reset (5),
systeminvalidTimeOrDate  (6),
systemClock Exception @,
reserved8 (8),
reserved9 9),
reserved10 (10),
reserved1l (11);
reserved12 12),
reserved13 (13),
reservedl4 (14),
reserved15 (15
}

Clog
Clog
Clog
Clog
Clog
Cum

Clog

kEventCounter ::= INTEGER (0%'255)
KEventTime ::= Global Time

KID ::= SimpleNameType

kM aximumErrors=Timelnterval
kValue::= Glebal Time

L eapSeconds ::= INTEGER (O .. 255)
kResetknfo ::= ClockValue

Cur

SynchSourceAddress = CHOICF {

refPeer Assoc [0] ClockAddress,
refClockl D [1] ReferenceClockType

}

DateOfLeap ::= GeneralizedTime
Dispersion ::= Timelnterval
-- Thisfield represents the dispersion (positive values only). --
FilterSize::= INTEGER (0.. 32)
FilterWeight ::= REAL (0 .. {mantissa 1, base 10, exponent 0})
GlobalTime::= OCTET STRING (SIZE (8)) -- See8.1.--
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Leaplndication ::= ENUMERATED {

noWarning (0),
minuteHas61Seconds (),
minuteH asb9Seconds (2),
alarmCondition 31}

L eapSecondInfo ::= SEQUENCE {

leaplndication Leaplndication,
dateOfLeap DateOfLeap

}

MaxAperature::= Timelnterval

MaxClockAge::= Timel nterval

M ax]
M ax]
Peer

Polll

Preg

Prot

Pistance ::= Timelnterval

Skew ::= Timel nterval

ClockAddresses ::= SET OF SinglePeer Clock
nterval ::= INTEGER (0..MAX)

sion ::= Timel nterval
-- Thisfield represents precision and can only contain positive val ugs -

bcolResetInfo ::= SET OF Attribute

ReaghRegSize ::= INTEGER (0 ... 32)

Refe

Straj

~-A
~-A

renceClockType::= INTEGER {
unspecifiedOrUnknown (0),
calibratedAtomicClock (1),

radioVLForLF (2),
radioHF 3),
radioUHF (4),
local Net (5),
synch (6),
wallclock (7),
telephoneM odem (8),
gps (s
loranC (2Q),
other (11)
}

tClock ::= INTEGER (0 .. 255)
[tWeight ::= REAL (0 .. {mantissa 1, base 10, exponent 0})

ePeer Clock ::= SEQUENCE {
assacNum [0] INTEGER,
assocClock [1] ClockAddress

¥
um ::= INTEGER (0..255)

val ue of zero means that the stratumis not specified. --
value'of one indicates a primary reference. --

-- Thisfield represents the polling interval in seconds and can only contain pesitive values. --

-V

1 £ Do O ol " | of Y H
UCSTTUNTZTU Z00 TTiUnieatt scLuNnudal y Tl it Uit Cdainiy——

-- distance from the root of the synchronization subnet .--

Status::= INTEGER {

operatingWithinNominals (0),

replyTimeout D),
badReplyFormat 2),
har dwar eSoftwar eFault 3,
propagationFailure (4),

badDateFor matOrValue 5),
badTimeFormatOrValue (6)

SynchronizationProtocolI D ::= SimpleNameType
SynchronizationProtocol Type ::= OBJECT IDENTIFIER
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SynchronizedClock ::= ObjectInstance
SynchronizingClocks::= SET OF Objectlnstance
Timelnterval ::= OCTET STRING (SIZE (8)) -- S, 8.1. --
TSelect ::= OCTET STRING (SIZE (4))

END -- End of syntax definitions --

A.6 ASN.1 definition module for time representation

-- <ASN1.Version 1990,1994 TimeRepresentation --
-- {jpint-iso-ccitt ms(9) function(2) part20(20) asn1Module(2) --
-- tineRepresentation(2) }> --

TimeRepresentation {joint-iso-ccitt ms(9) function(2) part20(20) asn1M odule(2) timeRepresentation(2)}

DEHINITIONS::= BEGIN
Epochs::= INTEGER (-128 .. 127)
Seconds::= INTEGER (0 .. 4294967295)
Nanoseconds::= INTEGER (0 .. 999999999)
MaximumErrorInNanoseconds::= INTEGER {noEstimate (281474976710655)}
(0.. 281474976710654)
CumL eapSeconds::= INTEGER (0 .. 65536)
TimeZone::= INTEGER {unknown (781)} (-780 .. 781)
-- Represents minutes east of GMT.--
TimeStamp::= SEQUENCE {
epoch Epochs,
second Seconds,
nanosecond Nanoseconds;
maximumError M aximumError I nNanoseconds

}

ClockTime::= SEQUENGE {
time TimeStamp,
leapSeconds CumL eapSeconds,
local Timezone TimeZone
}

Timelnterval::= SEQUENCE {
epochs Epochs,
seconds Seconds,
nanoseconds Nanoseconds

¥
TimeDifference::= SEQUENCE {
sign ENUMERATED {positive (0), negative (1)},

epochs Epochs,
seconds Seconds,
nanoseconds Nanoseconds,

maximumError MaximumError I nNanoseconds

}
END
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Annex B

The Network Time Protocol and Time Management Information
(Thisannex forms an integral part of this Recommendation | International Standard)

The Network Time Protocol

The Network T|me Protocol may be |mpI emented as the t| me wnchronlzatl on service underlyl ng thls T| me Management

ded to be used with the Network T| me Protocol time synchronization service.

The ntpProtocol managed object class definition

ntpProtocol object provides access to the basic parameters of the Network Time Praotecol (NTP)
hronization protocol. It is a subclass of the synchronization protocol managed object class, The'basic paramete
include both the protocol to exchange time information and the procedures and algorithms-used to process an

— the current state of therie synchronization protocol (polling intervalsgdes of service, etc.) (spé

particular subclass);

— the offset, delaymaximum error (and other relevant data) associated with each clock with
information has been exchanged.

rotocol MANAGED OBJECT CLASS
DERIVED FROM synchronizationProtocol;
CHARACTERIZED BY ntpProtocolPkg PACKAGE
BEHAVIOUR ntpProtocolBeh BEHAVIOUR
DEFINED AS
" This object provides general informatidn about the Network Time Protocol (ntp) time synchronizati
protocol." ;;
ATTRIBUTES
maximumstratum GET,
maximumcClockAge GET;
maximumSkew GET,
maximumDistance GET,
minimumPolll ntérval GET,
maximumPoli nterval GET,
minimumSelectClock GET,
maximumSelectClock GET,
minimumDispersion GET,
maximumbDispersion GET,
{ éachabilityRegister Size GET,
filter Size GET,
filterWeight GET,
selectWeight GET;;;

time
I's of
0 act

peific to

whieh ti

ISFERED AS{TimeM F.ntpProtocol Ol D};

B.3

Attribute definitions

B.3.1 filter Size

filter

Size ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.Filter Size;
MATCHESFOR EQUALITY, ORDERING;
BEHAVIOUR filter SizeBeh BEHAVIOUR
DEFINED AS
"Thisattribute specifies the size of the clock filter shift register.";;

REGISTERED AS{TimeMF filter SizeOI D};
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B.3.2 filterWeight

filter

Weight ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.FilterWeight;
MATCHESFOR EQUALITY;
BEHAVIOUR filterWeightBeh BEHAVIOUR
DEFINED AS
" Thisattribute specifies the weight used to compute the filter dispersion.”;;

REGISTERED AS{TimeMF filter WeightOI D};

B.3.3 maximumClockAge

max

valid.

REQ

B.3.

max

for
REQ

B.3.

max

REQ

B.3.

max

mumClockAge ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.MaxClockAge;
MATCHESFOR EQUALITY;
BEHAVIOUR maximumClockAgeBeh BEHAVIOUR
DEFINED AS
" This attribute specifies the maximum interval without an update that a reference clock Will be considered

",
K]

ISTERED AS{TimeMF.maximumClockAgeOID};

1 maximumDispersion

mumDispersion ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.Dispersion;
MATCHESFOR EQUALITY;
BEHAVIOUR maximumDispersionBeh BEHAVIOUR
DEFINED AS
" This attribute specifies the maximum dispersion inct.ement allowable, also specifiesthe dispersion assumgd
nissing data." ;;
ISTERED AS{TimeMF.maximumDispersionOID};

b maximumDistance

mumDistance ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.MaxDistance;
MATCHESFOR EQUALITY;
BEHAVIOUR maximumDistaneeBeh BEHAVIOUR
DEFINED AS
" This attribute speeifies the maximum acceptable synchronization distance." ;;
ISTERED AS{TimeM F.maximumDistanceOI D};

§ maximumPolLnterval

mumPollInterval ATTRIBUTE
WITHATTRIBUTE SYNTAX TimeMF.Polllnterval;
MATEHESFOR EQUALITY, ORDERING;
BEHAVIOUR maximumPolllntervalBeh BEHAVIOUR
DEFINED AS

Thisattribotespeciies themmaximur pottingimtervaattowabte i thesysterm

REGISTERED AS{TimeMF.maximumPolll ntervalOI D};

B.3.7 maximumSelectClock

maximumSelectClock ATTRIBUTE

WITH ATTRIBUTE SYNTAX TimeM F.SelectClock;
MATCHESFOR EQUALITY, ORDERING;
BEHAVIOUR maximumSelectClockBeh BEHAVIOUR
DEFINED AS
" This attribute specifies the maximum number of peersconsidered for selection.” ;;

REGISTERED AS{TimeM F.maximumSelectClockOl D};
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B.3.8 maximumSkew

maximumSkew ATTRIBUTE

WITH ATTRIBUTE SYNTAX TimeM F.M axSkew;
MATCHESFOR EQUALITY;
BEHAVIOUR maximumSkewBeh BEHAVIOUR
DEFINED AS
" This attribute specifies the maximum offset error caused by the skew of alocal clock over theinterval

specified by maximumClockAge." ;;
REGISTERED AS{TimeMF.maximumSkewOID};

B.3.

maximumsStratum

max

mumStratum ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.Stratum;
MATCHESFOR EQUALITY, ORDERING;
BEHAVIOUR maximumsStratumBeh BEHAVIOUR
DEFINED AS
" Thisattribute specifies the maximum stratum value that can be encoded as a packet variable, also interpf

as ng¢twor k unreachable." ;;

REQ

B.3.

mini

REQ

B.3.

mini

REQ

B.3.

mini

ISTERED AS{TimeMF.maximumStratumOI D};

10 minimumDispersion

mumDispersion ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.Dispersion;
MATCHESFOR EQUALITY;
BEHAVIOUR minimumDispersionBeh BEHAVIOUR
DEFINED AS
" This attribute specifies the minimum dispersion increment for each stratum level." ;;
ISTERED AS{TimeMF.minimumDispersionOID};

11 minimumPolllnterval

mumPolllnterval ATTRIBUTE
WITH ATTRIBUTE SYNTAX TimeMF.Polllnterval;
MATCHESFOR EQUALITY, ORDERING;
BEHAVIOUR minimumPolllnter valBeh BEHAVIOUR
DEFINED AS
" This attribute speeifies the minimum polling interval allowablein the system." ;;
ISTERED AS{TimeM F.minimumPolll ntervalOl D};

12 minimumSelectClock

mMumSelectCloek! AT TRIBUTE
WITHATTRIBUTE SYNTAX TimeM F.SelectClock;
MATEHES FOR EQUALITY, ORDERING;
BEHAVIOUR minimumSelectClockBeh BEHAVIOUR
DEFINED AS

Thisattribotespeciies themmimmuomT momber of peers acceptapte for syrchronization:

REGISTERED AS{TimeM F.minimumSelectClock Ol D};

B.3.13 reachabilityRegister Size

reachabilityRegister Size ATTRIBUTE

WITH ATTRIBUTE SYNTAX TimeM F.ReachRegSize;
MATCHESFOR EQUALITY, ORDERING;
BEHAVIOUR reachabilityRegister SizeBeh BEHAVIOUR
DEFINED AS
"Thisattribute specifies the size of the reachability register." ;;

REGISTERED AS{TimeMF.reachabilityRegister SizeOl D};

ITU-T Rec. X.743 (1998 E)
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B.3.14 sdectWeight
selectWeight ATTRIBUTE

WITH ATTRIBUTE SYNTAX TimeM F.SelectWeight;
MATCHESFOR EQUALITY;
BEHAVIOUR selectWeightBeh BEHAVIOUR
DEFINED AS
"Thisattribute specifies the weight used to compute the selection dispersion.” ;;

REGISTERED AS{TimeM F.selectWeightOI D};

--<GDMO.EndDocument "I TU-T Rec. X.743 | ISO/IEC 10164-20:1997"
-- {joint-iso-ccitt ms(9) function(2) part20(20)}>--
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Annex C

The Distributed Time service and Time Management | nfor mation
(Thisannex does not form an integral part of this Recommendation | International Standard)

TheDistributed Time service

Distributed Time service may be implemented as the time synchronization service underlying this
agement Function. If so, it is implemented in accordance with the Distributed” Time service as defing
DCE 1.0 (see[5] in H.4).

The dtsProtocol managed obj ect
pnaged object class to support DTSisfor further study.

Annex-D?

MCSproforma
(This annex forms an integral part of this Recommendation | International Standard)

I ntroduction

1  Purposeand structure

Management Conformance-Summary (MCS) is a statement by a supplier that identifies an implementation
ides information on whether the implementation claims conformance to any of the listed set of documentsg
fy conformance reguitements to OSl management.

MCS proformatis a document in the form of a questionnaire that, when completed by the supplier d

P Instrdctions for completing the M CS proforma to produce an MCS3

supphier of the implementation shall enter an explicit statement in each of the boxes provided. Specific instructi

Time

d in

that

f an

DN is

prou

ided in the text which precedes each tahle

2) Copyright releasefor MCS proforma

Users of this Recommendation | International Standard may freely reproduce the MCS proforma in this annex so that it can be
used for its intended purpose, and may further publish the completed MCS.

3 Instructions for completing the MCS proforma are specified in ITU-T Rec. X.724 | ISO/IEC 10165-6.
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D.1.3 Symbols, abbreviations and terms

For al annexes of this Recommendation | International Standard, the following common notations, defined in ITU-T
Rec. X.291 | ISO/IEC 9646-2 and ITU-T Rec. X.296 | |SO/IEC 9646-7, are used for the Status column:

m  Mandatory
0 Optional

¢ Conditiona
X Prohibited

— Not applicable or out of scope

NOTE 1 —"c" "m" and "o" are prefixed by a "c:" when nested under a conditional or optional item of the same table.

NOTE 2 — "o" may be suffixed by ".N" (where N is a unique number) for muteatiusive or selectable options amonp a set of
dtatus values. Support of at least one of the choices (from the items with the same values of N) is required.

For Il annexes of this Recommendation | International Standard, the following common notations, defined in ITU-T
Rec) X.291 | ISO/IEC 9646-2 and ITU-T Rec. X.296 | I1SO/IEC 9646-7 are used for the Support column;

Y Implemented
N  Not implemented
— No answer required

Ig Theitemis ignored (i.e. processed syntactically but not semantieally)

D.2 Identification of the implementation

D.2[L Date of statement

The| supplier of theniplementation shall enter the date of this.staat in the box below. Use the foat DD-MM-
YYYY.

Dale of statement

D.2]2 Identification of theipiplementation

The| supplier of theniplementation shall enter inforation necessary to uniquely identify thplementation apd the
system(s) in which it may. teside, in the box below.

D.2.3 Contact

The supplier of themiplementation shall provide infamation on whon to contact if there are any queries concerning the
content of the MCS, in the box below.
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D.3 Identification of the Recommendation | International Standard in which the management
information is defined

The supplier of the implementation shall enter the title, reference number and date of the publication of the
Recommendation | International Standard which specifies the management information to which conformance is
claimed, in the box below.

Recommendation | International Standard to which conformance is claimed

D.3fl  Technical corrigendaimplemented

Thelsupplier of the implementation shall enter the reference numbers of implemented technical corrigenda which m¢dify
the identified Recommendation | International Standard, in the box below.

D.3p  Amendmentsimplemented

The|supplier of the implementation shall state the titles and reference numbers of implemented amendments t¢ the
identified Recommendation | International Standard, in the box below.

D.4 Management conformance summary

Theljsupplier of implementation shall state the capabilities and features supported and provide summary of conformance
claims to Recommendations | International Standards using the tables in this annex.

Thelsupplier of the implementation shall, specify the roles that are supported, in Table D.1

Table D.1 — Roles

Inglex Roles supported Status Support Additional information
1 Manager role stipport ol
2 Agent role’support ol

Thelsupplierof the implementation shall specify support for the systems management functional units, in Table D.2

Ll | mWie] o + + £ 'H ] H'S
AdUIT .2 = OYyolTITIO TTTIAlnaycirictit turicuuriar urnto

Manager Agent
Index | Systems management functional unit name | Status | Support | Status Support Additional information
1 clock control functional unit cl c2
2 clock coordination control functional unit cl c2

cl: if D.1/1a then o else —
c2. if D.1/2a then o else —
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The supplier of the implementation shall specify support for management information in the manager role, in Table D.3

Table D.3 — Manager role minimum conformance requirement

Index Item Status Support Additional information
1 Operations on managed objects c3
2 Clock reset action for local clock managed object c4
3 Clock reset action for reference clock managed object c4
4 Leap second action for synchronization protocol (or subclass) co
managed object
5 Protocol reset action for synchronization protocol (or c5
subclass) managed object
6 State change notification for local clock managed object c4
7 State change notification for reference clock managed object c4

c3] if D.1/1a then 0.2 else —
c4] if D.2/1a then 0.3 else (if D.1/1a then 0.2 else —)
c5] if D.2/2a then m else (if D.1&lthen 0.2 else -)

Thelsupplier of the implementation shall specify support for management information in the agent role, in Table D.4]

Table D.4 — Agent role minimum conformance requirement

Inglex Item Status Support Additional informatign
1 Local clock managed object c6
2 Reference clock managed object c7
3 Synchronization protocol managed object c8
4 NTP protocol managed object c9

c6] if D.1/2a then m else~=
c7] if D.1/2a then o elsey

c8| if support of agnchronization protocol for which there is no specialized managed object class (e.g. DTS) then m else —
(Indicate synchronization protocol in Additional information column)

c9] if supportof NTP protocol then m else —

The supplier of the implementation shall provide information on claims of conformance to any of the Recommendation |
International Standards summarized in Tables D.5 to D.8. For each Recommendation | International Standard that the
supplier of the implementation claims conformance to, the corresponding conformance statement(s) shall be completed,
or referenced by, the MCS. The supplier of the implementation shall complete the Support, Table numbers and
Additional information columns.

In Tables D.5 to D.8, the Status column is used to indicate whether the supplier of the implementation is required to
complete the referenced tables or referenced items. Conformance requirements are as specified in the referenced tables
or referenced items and are not changed by the value of the MCS Status column. Similarly, the Support column is used
by the supplier of the implementation to indicate completion of the referenced tables or referenced items.
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Table D.5 — PICS support summary

S Table
Identification of . Table .
Index | the document that nurg:)ce:rss of Description (;ggftlglalurg Status | Support| numbers if\‘f%?m;?gln
includesthe PICS of PICS
proforma
proforma
1 "CCITT Rec. X.730 | Annex E all SM application - o]
(1992) | ISO/IEC tables context
10164-1:1993"
2 "ITU-T Rec. X.743 | — (PICS NTP protocol - c10
(1998) | ISO/IEC proforma do
10164-20:1998" not exist,
indicate
support only)
3 "ITU-T Rec. X.743 | — (PICS DTS protocol - cll
(1998) | ISO/IEC proforma do
10164-20:1998" not exist,
indicate
support only)
c1@q if D.4/4a then m else —
cll if support of DTS protocol then m else —
Table D.6 — MOCS support summary.
Identification of the 4 Table -
Table numbersg - Consgtraint$ Additiopal
Index document that Description 1 Statws | Suppor] numbers | ; ;
includes tie MOCS of MOCS and values of MOCS informattion
proforma
proforma
1 "ITU-T Rec. X.743 |[Table F.1-F.6 [localClock - cl2
(1998) | ISO/IEC
10164-20:1998"
2 "ITU-T Rec. X.743 |Table F.7-F.2 |referenceClock — cl13
(1998) | ISO/IEC
10164-20:1998"
3 "ITU-T Rec. X.743 | TableF.13- synchronizationProtocol — cl4
(1998) | ISO/IEC F.17
10164-20:1998"
4 "ITU-T Rec. X.743 | Table R18* ntpProtocol — c15
(1998) | ISO/IEC F.22
10164-20:1998"
cl2] if D.4/1a then m else~
c13| if D.4/2a then m else—
cl4) if D.4/3a then-m\glse —
cl5] if D.4/4a thenm else —
Table D.7 — MRCS support summary
Identification of the ol Table o
Index document that Table numbery Description Constralnt: Statts | Support numbers Additional
. of MRCS and valueg information
includes te MRCS roforma of MRCS
proforma P
1 "ITU-T Rec. X.743 |Table G.1/1 |clockSource-system — o]
(1998) | ISO/IEC
10164-20:1998"
2 "ITU-T Rec. X.743 | Table G.1/2 synchronizationProtocol — o]
(1998) | ISO/IEC system
10164-20:1998"
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Table D.8 — MICS support summary

(E)

Identification of the Table Table
document that numbers of _ Constraints Additional
Index includes the MICS MICS Description and values Status | Support Q;Jm?gé information
proforma proforma
1 "ITU-T Rec. X.743 | TableE.1 management - cl6
(1998) | ISO/IEC operations
10164-20:1998"
2 "ITU-T Rec. X.743 | TableE.2 actions - cl7
(1998) | ISO/IEC
10164-20:1998"
3 "ITU-T Rec. X.743 TableE.3 notitication — cls
(1998) | ISO/IEC
10164-20:1998"
clg. if D.3/1a then m else —
clT if D.3/2a or D.3/3a or D.3/4a or D.3/5a then m else —
cl& if D.3/6a or D.3/7a then m else —

E.l I ntroduction

The|purpose of this MICS proforma is to provide a mechanism for a supplier of an implementation which cl
conformance, in the manager role, to management:information specified in this Recommendation | Internat
Standard, to provide conformance information in a'standard form.

E.2 Instructionsfor completingtheMICS proformato producea MICS

The|MICS proforma contained in this.annex is comprised of information in tabular form, in accordance with |7
Rec| X.724 | ISO/IEC 10165-6. In"addition to the general guidance given in ITU-T Rec. X.724 | ISO/IEC 10165-6,
supflier of the implementation shall state which items are supported in the tables below and if necessary, prd
addifional information.

E.3 Symbols, abbr eviations and terms

The|MICS proforma contained in this annex is comprised of information in tabular form, in accordance with C(
Rec{ X.291 | ISO/IEC 9646-2.

Thenotatians used in the Status and Support columns are specified in D.1.3.

Annex E4

MICS proforma
(Thisannex forms an integral part of this Recommendation | International Standard)

pims
onal

U-T
The
vide

CITT

E.4 Statement of conformance to the management infor mation

E.4.1  Attributes

in this Recommendation | International Standard shall import a copy of TablesE.1 to E.7 and complete them.

4

Copyright release for MICS proforma

Users of this Recommendation | International Standard may freely reproduce the MICS proforma in this annex so that it ¢
used for its intended purpose, and may further publish the completed MICS.

ITU-T Rec. X.743 (1998 E)
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Table E.1 — Attribute support

Set by create Get
Index Attribute template label Vi?ilgrii?ifecr)bfjgrc t Congraints and Status | Support | Status | Support
attribute values
1 "CCITT Rec. X.721(1992) | ISO/IEC | {29327 50} SET OF o} 0
10165-2: 1992": Objectless
allomorphs
2 "CCITT Rec. X.721(1992) | ISO/IEC | {29327 63} OBJECT
10165-2:1992": IDENTIFIER
rarreBHdiAg
3 "CCITT Rec. X.721(1992) | ISO/IEC | {29327 65} ObjectClass 0.5 0.5
10165-2:1992":
objectClass
4 "CCITT Rec. X.721(1992) | ISO/IEC | {29327 66} SET OF o] 0
10165-2:1992": OBJECT
packages IDENTIFIER
5 clockld {2922076} - 0.5
6 "CCITT Rec. X.721 (1992) | ISO/IEC| {29327 35} | ENUMERATED - 0.5
10165-2:1992":
operationalState
7 clockStatus {2922079} ~ 0.5
8 clockValue {292207 11} - 0.5
9 clockPrecision {2922078} - 0.5
10 clockDrift {2922071} - 0.5
11 clockMaximumError {2922077} - 0.5
12 clockEstimatedError {292207 2} - 0.5
13 leapSecondindication {292207 15} 0.5 0.5
14 leapSecondCount {292207 14} 0.5 0.5
15 clockEventCounter {292207 4} - 0.5
16 clockEventCode {292 203} - 0.5
17 clockEventTime {2922075} - 0.5
18 localClockAddress {292°207 16} - 0.5
19 peerClockAddresses {292207 27} 0.5 0.5
20 synchronizationSourceAddress {29220733} - 0.5
21 clockStratum {29220710} - 0.5
22 clockAdjustmentinterval {2922070} 0.5 0.5
23 referenceClockType {29220729} - 0.5
24 synchronizationProtocollD {292207 31} - 0.5
25 synchronizedClock {292207 34} - 0.5
26 synchronizingClocks {292207 35} - 0.5
27 maximumgstratum {29220723} - 0.5
28 maximumClockAge {29220717} - 0.5
29 maximumSkew {29220722} - 0.5
30 maximumDistance {29220719} - 0.5
31 minimumPollinterval {292207 25} - 0.5
32 maximumPaollinterval {7 92207 ?ﬂ} — ohb
33 minimumSelectClock {292207 26} - 0.5
34 maximumSelectClock {292207 21} - 0.5
35 minimumDispersion {292207 24} - 0.5
36 maximumDispersion {292207 18} - 0.5
37 reachablityReqgisterSize {292207 28} - 0.5
38 filterSize {29220712} - 0.5
39 filterWeight {29220713} - 0.5
40 selectWeight {292207 30} - 0.5
41 synchronizationProtocol Type {29220732} - 0.5
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Table E.1 (concluded) — Attribute support
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E.4.2 Create and delete management operations

The specifier of a manager role implementation that claims to support the create or the del ete management operations on
the managed objects specified in this Recommendation | International Standard shall import a copy of Tables E.2 to E.5
and complete them.

E.4.2.1 Local clock managed object class

See Table E.2.

ITU-T Rec. X.743 (1998 E)
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Table E.2 — Create and delete support

Index Operation Congtraints and values Status | Support | Additiona information
1 Create support localClock MO 05
11 Create with reference object - -
2 Delete support localClock MO 0.5
E.4P.2 Reference clock managed object class
See(lable E.3.
Table E.3 — Create and delete support
Index Operation Constraints and values Status | Support '\, “Additional informatipn
1 Create support referenceClock MO 0.5
1 Create with reference object - -
2 Delete support referenceClock MO 0.5
E.4P.3 Synchronization protocol managed object class
See[lable E.4.
Table E. 4~ Create and delete support
Index Operation Constraints and values Status | Support | Additiona informatipn
1 Create support synchronizationProtocol MO 05
in Create with reference ebject - -
2 Delete support synchronizationProtocol MO 0.5
E.4R.4 ,NiFP protocol managed object class
See[rable E.5.
Table E.5 — Create and delete support
Index Operation Constraints and values Status | Support | Additiona information
1 Create support ntpProtocol MO 0.5
1.1 Create with reference object - -
2 Delete support ntpProtocol MO 0.5
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E.4.3 Actions

The specifier of a manager role implementation that claims to support the actions specified in this Recommendation |
International Standard shall import a copy of Table E.6 and completeit.

Table E.6 — Action support

Value of object Constraints
Index Action type template |abel identifier for Status | Support | Additional information
: and values
action type
1 clockReset {2922091} cl
2 teapSecond {2-9-2-26-92F €2
3 protocol Reset {2922093} c3

Table E.6(concluded) — Action support

Indéx | Subindex Action field name label Constraintsand values | Status | Support Additional informatign
1 11 ClockResetInfo Information Syntax cl
ClockVaue
2 21 LeapSecondinfo Information Syntax c2
SEQUENCE
211 Leaplndication ENUMERATED m
212 DayOfL eap GeneralizédTime m
3 31 Protocol ResetInfo Information Syntax c3
SET OF SEQUENCE

c1:| if D.3/2a or D.3/3a then m else —
c2| if D.3/4a then m else —
c3:| if D.3/5a then m else —

E.4l4 Notification
See(lable E.7.

Table E.7 — Notification support

Support
. Value of object ;
Index Notification type identifier for Constraints Statug Confirmed Nc_m- Additional information|
template label notification type and values confirmed
1 "CCITT Rec. X.721 ({2932 10 14} c4

(1992) | ISO/IEC
10165-2:1992":

stateChange
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Table E.7 (concluded) — Notification support

Value of object
. Notification field identifier of attribute Constraints Additional
Index | Subindex name label type associated and values Status | Support information
with field
1 11 StateChangelnfo Information cA

Syntax
SEQUENCE

111 sourcel ndicator {2932726} ENUMERATED cm

112 attributel dentifierList {293278} SET OF cm

113 stateChangeDefinition {2932728} SET OF cm
SEQUENCE

1131 attributel D - Attributeld cm

1.1.3.2 oldAttributeValue - ANY DEFINED c:m
BY attributelD

1.1.3.3 newAttributeValue - ANY DEFINED c:m
BY attributelD

114 notificationldentifier {29327 16} INTEGER c:m

1.15 correlatedNatifications | {29327 12} SET OF cm
SEQUENCE

1.151 correlatedNatifications | {29327 12} SET OF cm
INTEGER

1.152 sourceObjectinst - Objectinstance cm

1.1.6 additionalText {293277} GraphicString c:m

1.1.7 additionallnformation {293276} SET OF cm
SEQUENCE

1.1.7.1 identifier - OBJECT cm
IDENTIFIER

1.1.7.2 significance - BOOLEAN cm

1.1.7.3 information = ANY DEFINED c:m
BY identifier

c4:| if D.8/3a then m else —
Annex F9
MOCS proforma
(This annex forms an integral part of this Recommendation | International Standard)
F.1 Introduction

The purpose of this MOCS proforma 1S to provide a mechanism for a supplier of an implementaiion of a
Recommendation | International Standard which claims conformance to a managed object class, to provide conformance

information in a standard form.

5) Copyright release for MOCS proforma

Users of this Recommendation | International Standard may freely reproduce the MOCS proforma in this annex so that it can be
used for its intended purpose, and may further publish the completed MOCS.
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F.11 Instructions for completing the MOCS proformato produce a MOCS5)

The MOCS proforma contained in this annex is comprised of information in tabular form, in accordance with ITU-T
Rec. X.724 | ISO/IEC 10165-6. The supplier of the implementation shall state which items are supported in the tables
below and if necessary provide additional information.

F.12 Symbols, abbreviationsand terms

The MOCS proforma contained in this annex is comprised of information in tabular form, in accordance with ITU-T
Rec. X.291 | ISO/IEC 9646-2.

The notations used in the Status and Support columns are specified in D.1.3.

F.2 localClock

F.2.L Statement of confor mance to the managed object class

See(lable F.1.
Table F.1 — localClock Managed object class support
. . Isthe agtual class the same as the managed
Ingex Managed object . Valyt_e of object Support of all mandatory object class to which conformanceis
classtemplatelabel | identifier for class features? (Y/N) claimed? (Y/N)
1 local Clock {2922031}

If the answer to the actual class question in Table F.1 isNo, the supplier of the implementation shall fill in the agtual
clasg support Table F.2.

Table F.2 — localClock Actual class support

Managed object Vaueof object identifier
Index class template for for managed object class Additional information
actual class definition of actual class

6) |nstructions for completing the MOCS proforma are specified in ITU-T Rec. X.724 | ISO/IEC 10165-6.
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F.2.2 Packages

The supplier of the implementation shall state whether or not the packages specified by this managed object of this class
are supported, in Table F.3.

Table F.3 — localClock Package support

Value of
. object - Additiona
Index Package template | abel identifier for Constraints and values Status | Support inforrhation
package
1 "CCITT Rec. X.721 {2932417} | "if an object supports cl
(2992) | ISO/EC alomorphism”
10165-2:1992":
allomorphicPackage
2 "CCITT Rec. X.721 {2932416} | "any registered package, other c2
(1992) | ISO/EC than this package, has been
10165-2:1992": instantiated"
packagesPackage
3 "CCITT Rec. X.721 - Mandatory m
(1992) | ISO/IEC
10165-2:1992":
topPackage
4 clockSourcePkg - Mandatory m
5 clockSourceDetailPkg {2 9 2 20 4 0} |~if an instance supports it” o]
6 leapSecondPkg {292 20 4 1} | “if an instance supports it” o]
7 localClockPkg - Mandatory m
cl:| if F.1/1b then —else m
c2| if F.3/1a then m else —
F.28  Attributes
The[supplier of the implementation shall state whether or not the attributes specified by al of the packages instant|ated
in almanaged object of this class are supported, in the Support and Additional information columns of Table F. 4| The

supplier of the implementation shall indicate support for each of the operations for each attribute supported.
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Table F.4 — localClock Attribute support

Set by create Get
Value of object Constraints
Index Attribute template label identifier for and values Status | Support | Status | Support
attribute
1 "CCITT Rec. X.721 {2932750} SET OF c3 c4
(1992) | ISO/IEC ObjectClass
10165-2:1992":
allomorphs
2 "CCITT Rec. X.721 {2932763} OBJECT o} m
(1992) | ISO/IEC IDENTIFIER
TOI65-Z 1992
nameBinding
3 "CCITT Rec. X.721 {2932765} ObjectClass m m
(1992) | ISO/IEC
10165-2:1992":
objectClass
4 "CCITT Rec. X.721 {2932766} SET OF c5 c6
(1992) | ISO/IEC OBJECT
10165-2:1992": IDENTIFIER
packages
5 clockld {292207 6} m
6 "CCITT Rec. X.721 {2932735} ENUMERATED X m
(1992) | ISO/IEC
10165-2:1992":
operationa State
7 clockStatus {2922079} c8 m
8 clockValue {292207 11} c8 m
9 clockPrecision {2922078} cl10 c9
10 clockDrift {2922071} cl10 c9
11 clockMaximumError {29220 %7 cl10 c9
12 clockEstimatedError {292207 2} cl10 c9
13 |eapSecondl ndication {29220 7 15} cl1 cl1
14 |eapSecondCount {292207 14} cl1 cl1
15 clockEventCounter {292207 4} c8 m
16 clockEventCode {2922073} c8 m
17 clockEventTime {2922075} c8 m
18 local ClockAddress {292207 16} c8 m
19 peerClockAddresses {29220727} m m
20 synchronizationSeurceAddress {292207 33} c8 m
21 clockStratum {292207 10} m m
22 clockAdjustmentlnterval {2922070} m m
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Table F.4 (concluded) — localClock Attribute support

Replace Add Remove Set to default
Index | Status | Support | Status | Support | Status | Support | Status | Support Additional information
1 _ _ — —
2 X - - X
3 X - - X
4 c7 c7 c7 c7
S X - - X
X = = X
7 c8 - - c8
8 c8 - - c8
9 c10 - - c10
10 c10 - - c10
11 c10 - - c10
12 c10 - - c10
13 cl1 - - c12
14 cl1 - - c12
13 c8 - - c8
16 c8 - - c8
17 c8 - - 8
18 c8 - - c8
19 m m m c8
20 c8 - - c8
21 c8 - - c8
22 m - - c8

c3| if F.3/1a then o else —
c4| if F.3/1athen m else —
c5| if F.3/2a then o else —
c6:| if F.3/2athen m else —
c7:| if F.3/2athen x else —
¢8| if F.1/1b then x else —
c9| if F.3/5athen m else =
c1@ if F.3/5a and Fd/1b'then x else —
¢l if F.3/6a thendn else —
c12 if F.3/6afand F.1/1b then x else —

F.2.4  Action
See TableF.5
Table F.5 — localClock Action support
Action type Value of object Constraints o . .
Index template label identifier for action type| and values Status | Support| Additional information
1 clockReset {2922091} m
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Table F.5 (concluded) — localClock Action support

Index | Subindex Action field name label Constraints and values Status | Support | Additional information
1 11 ClockResetInfo Information Syntax m
ClockValue
F.2.5 Notification
See Table F.6
Table F.6 — localClock Notification support
Support
e Value of object .
Indgex Ng':}'ﬁ'eoﬂa%pe identifier for Sa:r?gftlglalur:: Status| Confirmed cor’#iorrr; ed Additional informgtion
P notification type
1 "CCITT Rec. X.721 |{293210 14} m
(1992) | ISO/IEC
10165-2:1992":
stateChange
Table F.6(concluded) — localClock Nefification support
Value of object
) Notification field identifier of attribute Constraints and Additiopal
Index | Subindex name |abel type associatedwwith values Status | Support | incormetion
field
1 11 StateChangelnfo Information m
Syntax
SEQUENCE
111 sourcel ndicator {2,93 2726} ENUMERATED
112 attributeldentifierList {293278} SET OF
Attributeld
113 stateChangeDefinition {2932728} SET OF m
SEQUENCE
1131 attributel D - Attributeld m
1.1.3.2 oldAttributeValue - ANY DEFINED o]
BY attributelD
1.1.33 newAttributeValue - ANY DEFINED m
BY attributelD
114 notificationldentifier {29327 16} INTEGER
145 correlatedNotifications | {29327 12} SET OF
SEQUENCE
1.151 correlatedNotifications | {29327 12} SET OF c:m
INTEGER
1.15.2 sourceObjectinst - Objectinstance c:o
1.1.6 additionalText {293277} GraphicString
1.1.7 additionallnformation {293276} SET OF
SEQUENCE
1171 identifier - OBJECT cm
IDENTIFIER
1.1.7.2 significance - BOOLEAN c:o
1.1.7.3 information - ANY DEFINED c:m
BY identifier
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F.3 refer enceClock
F.3.1 Statement of conformance to the managed object class
See Table F.7.
Table F.7 — referenceClock Managed object class support
; Value of object Is the actual class the same as the managgd
Index C%@?&%S&g?ﬁgjel identifier Sup?é)arltuj)rfezlé r(nYa/r’lI(;atory object class to which conformance is claimed?
for class (YIN)
1 referenceClock {2922032}
Ifat;{é answer to the actual class question in Table F.7 is No, the supplier of the implementation shall fill in.the-actual
clasg support Table F.8.
Table F.8 — referenceClock Actual class support
Managed object Value of object identifier
Index | class template for for managed object class Additional infarmation
actual class definition of actual class
F.3.g  Packages
Thelsupplier of the implementation shall state whether or not the packages specified by this managed object of this flass
are upported, in Table F.9.
Table F.9 — referenceCloek Package support
Value of
Index |  Package template label _ Object Constraints and values Status | Support | Additional
identifier for information
package
1 "CCITT Rec. X.721 {2932417} | "if an object supports c13
(1992) | ISO/EC allomorphism”
10165-2:1992":
alomorphicPackage
2 "CCITT Rec. X.721 {2932416} | "any registered package, other cl4
(1992) | ISO/IEG than this package, has been
10165-2:1992" instantiated
packagesRackage
3 "CEILET Rec. X.721 - Mandatory m
(1992) | ISO/IEC
10165-2:1992":
topPackage
4 clockSourcePkg - Mandatory m
5 clockSourceDetail Pkg {29220 4 0} | “if an instance supports it” o]
6 leapSecondPkg {29220 4 1} | “if an instance supports it” o]
7 referenceClockPkg - Mandatory m
c13 if F.7/1b then — else m
cl4 if F.9/1a then m else —
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The supplier of the implementation shall state whether or not the attributes specified by al of the packages instantiated
in a managed object of this class are supported, in the Support and Additional information columns of Table F.10. The
supplier of the implementation shall indicate support for each of the operations for each attribute supported.

Table F.10 — referenceClock Attribute support

Set by create Get
Value of object .
Index Attribute template label identifier for Con%ralalur;tss and Status | Support | Status | Support
ottt
1 "CCITT Rec. X.721 {2932750} SET OF cl5 cl6
(1992) | ISO/IEC ObjectClass
10165-2:1992":
allomorphs
2 "CCITT Rec. X.721 {2932763} OBJECT o] m
(1992) | ISO/IEC IDENTIFIER
10165-2:1992":
nameBinding
3 "CCITT Rec. X.721 {2932765} ObjectClass m m
(1992) | ISO/IEC
10165-2:1992":
objectClass
4 "CCITT Rec. X.721 {2932766} SET OF cl7 cl8
(1992) | ISO/IEC OBJECT
10165-2:1992": IDENTIFIER
packages
clockld {2922076} X m
"CCITT Rec. X.721 {2932735} ENUMERATED X m
(1992) | ISO/IEC
10165-2:1992":
operationa State
7 clockStatus $292207 9} c20 m
8 clockValue {29220711} c20 m
9 clockPrecision {2922078} c22 c21
10 clockDrift {2922071} c22 c21
11 clockMaximumError. {2922077} c22 c21
12 clockEstimatedError {2922072} c22 c21
13 |eapSecondindication {292207 15} c23 c23
14 |eapSecondCount {292207 14} c23 c23
15 cloekEventCounter {292207 4} c20 m
16 elockEventCode {2922073} c20 m
17 cloekBEventTHme {29-220-75} €20 22!
18 referenceClockType {292207 29} c20 m
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Table F.10 (concluded) — referenceClock Attribute support

Replace Add Remove Set to default
Index | Status | Support | Status | Support | Status | Support | Status | Support Additional information
1 - - - -
2 X - - X
3 X — - X
4 c19 c19 c19 c19
5 X — — X
X - - X
f c20 — - c20
8 c20 - - c20
D c22 — - c22
10 c22 - - c22
11 c22 - - c22
1P c22 - - c22
18 c23 - - c24
14 c23 - - c24
1b c20 - - c20
16 c20 - - c20
1y c20 - - c20
18 c20 - - c20
cl% if F.9/1a then o else —
clg if F.9/1a then m else —
cl? if F.9/2a then o else —
clg if F.9/2a then m else —
cl9 if F.9/2a then x else —
c2q if F.7/1b then x else —
c21 if F.9/5a then m else —
c22 if F.9/5a and F.7/1b then x else.x
c23} if F.9/6a then m else —
c24 if F.9/6a and F.7/1b then X€lse —
F.3.4 _ Aetions

Seelrable F.11.

Table F.11 — referenceClock Action support

Action type

Value of object

Constraints

Index template label identifier for action type| and values Status | Support| Additional information
1 clockReset {2922091} m
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Table F.11 (concluded) +eferenceClock Action support

Index | Subindex Action field name label Consgtraints and values Status | Support | Additional information
1 11 ClockResetInfo Information Syntax m
ClockValue
F.3.5  Notification
See Table F.12.
Table F.12 — referenceClock Notification support
Support
R Value of object .
Notification type ; e Constraints . Non- " : 1.
Index identifier for Status| Confirmed ; Additional information
template label notification type and values confirmed
1 "CCITT Rec. X.721 |{29321014} m
(1992) | ISO/IEC
10165-2:1992":
stateChange
Table F.12(concluded) — referenceClock /Notification support
Value of object
i . Notification field identifier of attribyte Constraints and Additiopal
Index | Subindex name label type associated with values Status | Support informaton
field
1 11 StateChangelnfo Information m
Syntax
SEQUENCE
111 sourcel ndicator {29327 26} ENUMERATED
112 attributel dentifierList {293278} SET OF
Attributeld
113 stateChangeDefjnition {2932728} SET OF m
SEQUENCE
1131 attributel D - Attributeld m
1.1.3.2 oldAtttibuteValue - ANY DEFINED o]
BY attributelD
1.1.33 newAttributeValue - ANY DEFINED m
BY attributelD
1.1.4 notificationldentifier {2932716} INTEGER
145 correlatedNoatifications | {29327 12} SET OF
SEQUENCE
1151 correlatedNotifications | {2932 7 12} SET OF cm
INTEGER
1.1.5.2 sourceObjectinst - Objectinstance c:0
1.1.6 additionalText {293277} GraphicString
1.1.7 additionallnformation {293276} SET OF
SEQUENCE
1171 identifier - OBJECT c:m
IDENTIFIER
1.1.7.2 significance - BOOLEAN co
1.1.7.3 information - ANY DEFINED cm
BY identifier
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F.4 synchronizationPr otocol
F.4.1 Statement of conformance to the managed object class
See Table F.13.
Table F.13 — synchronizationProtocol Managed object class support
; Value of object Isthe actual class the same as the managed
Index lMar;agedlact)bj% o identifier Supp}%r;tof aIJ) n}a/rllldatory object class to which conformance is claimed?
classtempiate for class ures? (Y/N) (Y/N)
1 ntpProtocol {2922033}

If the answer to the actual class question in Table F.13 is No, the supplier of the implementation shal-fill in the agtual
clasg support Table F.14.
Table F.14 — synchronizationProtocol Actual class support
Managed object Value of object identifier
Index classtemplate for for managed object class Additionalinformation
actual class definition of actual class
F.4p  Packages
Thelsupplier of the implementation shall state whether or.not the packages specified by this managed object of this flass
are upported, in Table F.15.
Table F.15 — synchronizationProtocol Package support
\Value
N of .object . Additiorjal
Index Package template | abel identifier Constraints and values Status Support information
for package
1 "CCITT Rec. X.721 {2932417} | "if an object supports c24
(1992) | ISO/IEC allomorphism*
10165-2:1992";
allomorphiePackage
2 "CCINTRec. X.721 {2932416} | "any registered package, other c26
(1992) | ISO/IEC than this package, has been
10165-2:1992": instantiated
packagesPackage
3 "CCITT Rec. X.721 - Mandatory m
(1992) | ISO/IEC
10165-2:1992":
topPackage
4 synchronizationProtocolPkg — Mandatory m
c25 if F.13/1b then — else m
c26 if F.15/1a then m else —
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The supplier of the implementation shall state whether or not the attributes specified by all of the packages instantiated
in a managed object of this class are supported, in the Support and Additional information columns of Table F.16. The
supplier of the implementation shall indicate support for each of the operations for each attribute supported.

Table F.16 — synchronizationProtocol Attribute support

Set by create Get
Value of object Cmecbr it
Index Attribute templ ate |abel identifier for "”('j"“;" g Status | Support | Status | Support
attribute andvaues
1 "CCITT Rec. X.721 {2932750} SET OF c27 c28
(1992) | ISO/IEC ObjectClass
10165-2:1992":
allomorphs
2 "CCITT Rec. X.721 {2932763} OBJECT o] m
(1992) | ISO/IEC IDENTIFIER
10165-2:1992":
nameBinding
3 "CCITT Rec. X.721 {2932765} ObjectClass m m
(1992) | ISO/IEC
10165-2:1992":
objectClass
4 "CCITT Rec. X.721 {2932766} SET OF c29 c30
(1992) | ISO/IEC OBJECT
10165-2:1992": IDENTIFIER
packages
5 synchronizationProtocol ID {29220 7 31} m m
6 synchronizedClock {292207 34} c32 m
7 synchronizingClocks {29220735} c32 m
8 synchronizationProtocol Type {292207 32} c32 m
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Table F.16 (concluded) — synchronizationProtocol Attribute support

Replace Add Remove Set to default
Index | Status | Support | Status | Support | Status | Support | Status | Support Additional information
1 — — — —
2 X — - X
3 X - - X
4 c31 c31 c31 c31
5 — —
6 c32 — - c32
7 c32 c32 c32 c32
8 c32 — - c32
c2T if F.15/1a then o else —
c2& if F.15/1athen m else —

c2% if F.15/2a then o else —
¢3¢ if F.15/2a then m else —
c31 if F.15/2a then x else —
c32 if F.13/1b then x else —

F.44 Actions

See[lable F.17.
Table F.17 — synchronizationProtocol Action support
Action type Value of object Constraints . .
Index template label identifier for action type| and values Status | Support| Additional information
1 clockReset {2922091} m
2 leapSecond {292209 2} m
3 protocolReset {29.2209 3} m
Table F.17(concluded) -synchronizationProtocol Action support
Index | Subindex Action field name label Constraints and values | Status | Support| Additional informgtion
1 1.1 ClockResetInfo Information Syntax m
ClockValue
2 2.1 LeapSecondinfo Information Syntax m
SEQUENCE
2.2 Leaplindication ENUMERATED m
DayOfLeap GeneralizedTime m
3 3.1 ProtocolResetInfo Information Syntax m
SET OF Attribute
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F.5 ntpPr otocol
F.5.1 Statement of conformance to the managed object class
See Table F.18.
Table F.18 — ntpProtocol Managed object class support
. Value of Isthe actual class the same as the managed
Index Managed object object identifier Support of all mandatory object class to which conformance is claimed?
class template | abel for class features? (Y/N) (Y/N)
1 ntpProtocol {2922034}

If the answer to the actual class question in Table F.18 is No, the supplier of the implementation shal fill in the agtual
clasg support Table F.19.
Table F.19 — ntpProtocol Actual class support
Managed object Value of object identifier
Index classtemplate for for managed object class Additional, information
actual class definition of actual class
F.5p Packages
Thelsupplier of the implementation shall state whether or not the)packages specified by this managed object of this flass
are upported, in Table F.20.
Table F.20 — ntpProtocol Package support
Value
R of object : Additiorjal
Index Package template | abel idéntifier Constraints and values Status Support informatibon
for package
1 "CCITT Rec. X.721 {2932417} | "if an object supports c33
(1992) | ISO/IEC allomorphism*
10165-2:1992":
allomorphicPackage
2 "CCITT ReCX.721 {2932416} | "any registered package, other c34
(1992) | [SONEC than this package, has been
10165-21992": instantiated
packagesPackage
3 "CCITT Rec. X.721 - Mandatory m
(1992) | ISO/IEC
10165-2:1992":
topPackage
4 synchronizationProtocolPkg — Mandatory
5 ntpProtocolPkg - Mandatory
c33 if F.18/1b then —else m
c34 if F.20/1a then m else —
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F.5.3

Attributes

The supplier of the implementation shall state whether or not the attributes specified by al of the packages instantiated
in a managed object of this class are supported, in the Support and Additional information columns of Table F.21. The
supplier of the implementation shall indicate support for each of the operations for each attribute supported.

Table F.21 — ntpProtocol Attribute support

Set by create Get
Index Attribute template label Vi?:ijgrii(_fni(ecr)?]c?rc : Con%ralahr;tss and Status | Support | Status | Support
attribute
1 "CCITT Rec. X.721 {2932750} SET OF c35 c36
(1992) | ISO/IEC ObjectClass
10165-2:1992":
allomorphs
2 "CCITT Rec. X.721 {2932763} OBJECT o m
(1992) | ISO/IEC IDENTIFIER
10165-2:1992":
nameBinding
3 "CCITT Rec. X.721 {2932765} ObjectClass m m
(1992) | ISO/IEC
10165-2:1992":
objectClass
4 "CCITT Rec. X.721 {2932766} SET OF c37 c38
(1992) | ISO/IEC OBJECT
10165-2:1992": IDENTIFIER
packages
5 synchronizationProtocol ID {292207 31} m m
6 synchronizedClock {292207 34} c40 m
7 synchronizingClocks {29220735} c40 m
8 maximumsStratum {292207 23} c40 m
9 maximumClockAge {29220717} c40 m
10 maximumSkew {292207 22} c40 m
11 maximumbDistance {292207 19} c40 m
12 minimumPoll I nterval {292207 25} c40 m
13 maximumPolNnterval {29220720} c40 m
14 minimumSetectClock {292207 26} c40 m
15 maximumSel ectClock {29220721} c40 m
16 minimumDispersion {292207 24} c40 m
17 maximumbDispersion {29220718} c40 m
18 reachabilityRegisterSize {292207 28} c40 m
19 filterSize {29220712} c40 m
20 filterWeight {29220713} c40 m
21 selectWeight {29220730} c40 m
22 synchronizationProtocol Type {292207 32} c40 m
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Table F.21 (concluded) — ntpProtocol Attribute support

Replace Add Remove Set to default
Index | Status | Support | Status | Support | Status | Support | Status | Support Additional information
1 — — —
2 X - X
3 X — X
4 c39 c39 c39 c39
5 X — X
c40 - c40
[ c40 c40 c40 c40
8 c40 - c40
J c40 - c40
10 c40 - c40
11 c40 - c40
1P c40 - c40
18 c40 - c40
14 c40 - c40
1b c40 - c40
16 c40 - c40
1y c40 - c40
18 c40 - c40
19 c40 - c40
20 c40 - c40
21 c40 - c40
2P c40 - c40
c3% if F.20/1a then o else —
c3¢ if F.20/1a then c40 else —
c3T. if F.20/2a then o else —
c3¢ if F.20/2a then c40 else —
c39 if F.20/2a then x else £
c4q if F.18/1b then x else.~
F.54  Actions
See(TableF.22
Table F.22 — ntpProtocol Action support
1 clockReset {2922091} m
2 leapSecond {2922092} m
3 protocolReset {2922093} m
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Table F.22 (concluded) -ntpProtocol Action support

Index | Subindex Action field name label Constraints and values Status | Support | Additional information
1 11 ClockResetInfo Information Syntax m
ClockVaue
2 21 LeapSecondinfo Information Syntax m
SEQUENCE
22 LeapIndication ENUMERATED m
DayOfL eap GeneralizedTime m
3 31 Protocol ResetInfo Information Syntax m
SET OF Attribute

Annex G?

MRCS proforma for name binding
(Thisannex forms an integral part of this Recommendation | Intefnational Standard)

G.1 I ntroduction

The| purpose of this MRCS proforma for name bindings is to. provide a mechanism for a supplier which clpims
confformance to a name binding to provide conformance informetion in a standard form.

G.2 Instructions for completing the M RCS pr,ofor ma for name binding to produce a MRCS29)

The|supplier of the implementation shall state which items are supported in the tables below and if necessary prqvide
addifional information.

G.3 Statement of confor mance to-the name binding
See[lable G.1.

7) Copyright releasefor MRCS proforma

Users of this Recommendation | International Standard may freely reproduce the MRCS proforma in this annex so that it can be
used for itsintended purpose, and may further publish the completed MRCS.

8 Instructions for completing the MRCS proforma are specified in ITU-T Rec.X.724 | ISO/IEC 10165-6.

64 ITU-T Rec. X.743 (1998 E)
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