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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
ISO or 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

technical-committees-collaborate-in-fieldsof mutual-interest—Other international nrnani79finnc, la

overnmental

tech
Inter|
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Stan
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Attern
right

ISO/
proc
ISO

This

and ’tﬂon—governmental, in liaison with ISO and IEC, also take part in the work. Tn the field o

ology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

hational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, R
main task of the joint technical committee is to prepare International Standards. Draft
Hards adopted by the joint technical committee are circulated to national bodies for voting. P

ternational Standard requires approval by at least 75 % of the national bodies casting a vote,

tion is drawn to the possibility that some of the elements of this doeiment may be the subj
5. 1ISO and IEC shall not be held responsible for identifying any ar all such patent rights.

EC 10164-15 was prepared by ITU-T (as ITU-T Rec. X.746).and was adopted, under a spec
bnd IEC. The identical text is published as ITU-T Rec{ X.746.

second edition cancels and replaces the [first* edition (ISO/IEC 10164-15:1995), whic

technically revised.

ISO/
Syst

EC 10164 consists of the following parts, under the general title Information technolo
bms Interconnection — Systems management:

Part 1: Object management functioh

Part 2: State management-fanction

Part 3: Attributes for representing relationships
Part 4: Alarm reforting function

Part 5: Eventreport management function

Part 6::Log control function

f information
art 2.

International
ublication as

ect of patent

al “fast-track

bdure” by Joint Technical Committee ISO/IEC JTC 1,4dn parallel with its approval by natiopal bodies of

h has been

gy — Open

Part 7 Security alarm reporting function

Part 8: Security audit trail function

Part 9: Objects and attributes for access control

Part 10: Usage metering function for accounting purposes
Part 11: Metric objects and attributes

Part 12: Test management function

Part 13: Summarization function

© ISO/IEC 2002 — All rights reserved
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— Part 14: Confidence and diagnostic test categories

— Part 15: Scheduling function

— Part 16: Management knowledge management function
— Part 17: Change over function

— Part 18: Software management function

— Part 19: Management domain and management policy management function

— Part 20:| Time management function
— Part 21:)Command sequencer for systems management

— Part 22:1Response time monitoring function
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https://iecnorm.com/api/?name=5cc8677bf2d24dbada1b64e8c0b5ca9a

Introduction

ISO/IEC 10164-15:2002(E)

ITU-T Rec. X.746 | ISO/IEC 10164-15 is a member of a family of Recommendations | International Standards dealing
with Systems Management:

X.730 (1992) | ISO/IEC 10164-1:1993: Object management function.

X.731 (1992) | ISO/IEC 10164-2:1993: State management function.

X.732 (1992) | ISO/IEC 10164-3:1993: Attributes for representing relationships.
X.733 (1992) | ISO/IEC 10164-4:1992: Alarm reporting function.

X.734 (1992) | ISO/IEC 10164-5:1993: Event report management function.

X 735 (1992) ! ISOAEC 10164-6-1993- 1 og cantrol function

X.736 (1992) | ISO/IEC 10164-7:1992: Security alarm reporting function.

X.737 (1995) | ISO/IEC 10164-14:1996: Confidence and diagnostic test categories.
X.738 (1993) | ISO/IEC 10164-13:1995:
X.739 (1993) | ISO/IEC 10164-11:1994:

Summarization function.

Metric objects and attributes.

X.740 (1992) | ISO/IEC 10164-8:1993: Security audit trail function.
X.741 (1995) | ISO/IEC 10164-9:1995: Objects and attributes for access control.

X.742 (1995) | ISO/IEC 10164-10:1995:
X.743 (1998) | ISO/IEC 10164-20:1999:
X.744 (1996) | ISO/IEC 10164-18:1997:
X.745 (1993) | ISO/IEC 10164-12:1994:
X.746 (2000) | ISO/IEC 10164-15:2001:
X.748 (1999) | ISO/IEC 10164-22:2000:

Usage metering functiofi£0t accounting purposes.

Time management function.
Software management function.
Test management function.
Scheduling function.

Response time monitoring function.

—  X.749 (1997) | ISO/IEC 10164-19:1998: Management domain and management policy manggement
function.

—  X.750 (1996) | ISO/IEC 10164-16:1997: Management knowledge management function.
— X751 (1995) | ISO/IEC 10164-%7:1996: Changeover function.
- X753 (1997) | ISO/IEC 10464-21:1998: Command sequencer for systems management.

© ISO/IEC 2002 — All rights reserved Vi
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -
SYSTEMS MANAGEMENT: SCHEDULING FUNCTION

1 Scope
This Recommendation | International Standard defines the scheduling function. The scheduling function is a systems
managemes ction—which—may—be—tsedby—an—applicationproeess—n entralized—or—decentralized—management

environment to ex

change information and commands for the purpose of systems management, as defined by‘C(

X.700 | IBO/IEC 7498-4. This Recommendation | International Standard is positioned in the application fayer
Rec. X.200 | ISO/IEC 7498-1 and is defined according to the model provided by ISO/IEC 9545. The role o

managen]

This Rec

ent functions is described by CCITT Rec. X.701 | ISO/IEC 10040.

mmendation | International Standard:

identifies a set of requirements satisfied by the function;

provides a model for scheduling;

ITT Rec.
of ITU-T
f systems

—  specifies the management requirements of the function and how th€se are realized by specifjcation of
managed objects and their behaviour;
— defines the conformance requirements to be met by implementations of this Recommendation |
International Standard;

—  defines managed objects.
This Recpmmendation | International Standard does not define:

—  the manner in which management is to be accomplished by the user of the scheduling function;

— the nature of any implementation intended.te’provide the scheduling function;

— the nature of any interactions which result'in the use of the scheduling function;

— the interactions which result by thé-sithultaneous use of several management functions;

—  the occasions where the use of the scheduling function is appropriate;

—  the services necessary for the-establishment, normal and abnormal release of a management assog¢iation.
2 Normative references
The follogwing Recommendations and International Standards contain provisions which, through reference in| this text,
constitutd provisions of this Recommendation | International Standard. At the time of publication, the editions|indicated
were valld. All Recommendations and Standards are subject to revision, and parties to agreements basef on this
Recomme¢ndation_( International Standard are encouraged to investigate the possibility of applying the mest recent
edition of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of| currently
valid Intgrnatienal Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of| currently
valid ITY-F Recommendations.
2.1 Identical Recommendations | International Standards

Interconnection — Basic Reference Model: The Basic Model.
Interconnection — Basic Reference Model — Conventions for the definition of OSI services.
Notation One (ASN.1): Specification of basic notation.

Notation One (ASN.1): Information object specification.

ITU-T X.746 (02/2000 E)

ITU-T Recommendation X.200 (1994 | ISO/IEC 7498-1:1994, Information technology — Open Systems
ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:1994, Information technology — Open Systems
ITU-T Recommendation X.680 (1997) | ISO/IEC 8824-1:1998, Information technology — Abstract Syntax

ITU-T Recommendation X.681 (1997) | ISO/IEC 8824-2:1998, Information technology — Abstract Syntax
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2.2

2.3

3

ITU-T Recommendation X.682 (1997) | ISO/IEC 8824-3:1998, Information technology — Abstract Syntax
Notation One (ASN.1): Constraint specification.

ITU-T Recommendation X.690 (1997) | ISO/IEC 8825-1:1998, Information technology — ASN.1 encoding
rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished
Encoding Rules (DER).

ITU-T Recommendation X.691 (1997) | ISO/IEC 8825-2:1998, Information technology — ASN.1 encoding
rules: Specification of Packed Encoding Rules (PER).

CCITT Recommendation X.701 (1992) | ISO/IEC 10040:1992, Information technology — Open Systems
Interconnection — Systems management overview.

ITU-T Recommendation X.710 (1997) | ISO/IEC 9595:1998, Information technology — Open Systems
Interconnection — Common management information service.

CCITT Recommendation X.721 (1992) | ISO/IEC 10165-2:1992, Information technology — Open Systems

Paired Recommendations | International Standards equivalent in technical content

Additional references

Interconnection — Structure of management information: Definition of management information.

CCITT Recommendation X.722 (1992) | ISO/IEC 10165-4:1992, Information technology ~QOpep Systems
Interconnection — Structure of management information: Guidelines for the definition of managetl objects.

ITU-T Recommendation X.724 (1993) | ISO/IEC 10165-6:1994, Information technology — Opep Systems
Interconnection — Structure of management information: Requirements and guidéliries for implementation
conformance statement proformas associated with OSI management.

CCITT Recommendation X.730 (1992) | ISO/IEC 10164-1:1993, Informatiow technology — Opep Systems
Interconnection — Systems Management: Object management function.

CCITT Recommendation X.731 (1992) | ISO/IEC 10164-2:1993, Information technology — Opep Systems
Interconnection — Systems Management: State management function.

CCITT Recommendation X.734 (1992) | ISO/IEC 10164-5;1993] Information technology — Opep Systems
Interconnection — Systems Management: Event report management function.

ITU-T Recommendation X.738 (1993) | ISO/IEC 10164513:1995, Information technology — Opep Systems
Interconnection — Systems Management: Summarization function.

ITU-T Recommendation X.739 (1993) | ISO/IEC\10164-11:1994, Information technology — Opep Systems
Interconnection — Systems Management: Metric objects and attributes.

ITU-T Recommendation X.745 (1993) | ISO/IEC 10164-12:1994, Information technology — Opep Systems
Interconnection — Systems Management; Test Management Function.

CCITT Recommendation “X:291 (1992), OSI conformance testing methodology and framdwork for
protocol Recommendationsfor CCITT applications — Abstract test suite specification.

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

CCITT Recommendation X.700 (1992), Management framework for Open Systems Interconnection (OSI)
Jfor CCITRapplications.

ISO/IEE-7498-4:1989, Information processing systems — Open Systems Interconnection — Basic Reference
Madel)— Part 4: Management framework.

ITU-T Recommendation M.3100 (1995), Generic network information model.

ISO/IEC 9545:1994, Information technology — Open Systems Interconnection — Application Layer
structure.

Definitions

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

ITU-T X.746 (02/2000 E)
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3.1 Basic reference model definitions

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.200 |
ISO/IEC 7498-1.

a) open system;

b) systems management.

3.2 Abstract syntax notation one definitions

This Recommendation | International Standard makes use of the following term defined in ITU-T Rec. X.680 |
ISO/IEC 8824-1.

a)  object identifier.

33 Management framework definitions

This Reqommendation | International Standard makes use of the following term defined in CCITT-Rec{ X.700 |
ISO/IEC [7498-4.

a) managed object.

34 Common management information service definitions

This Redommendation | International Standard makes use of the following temms-defined in ITU-T Recl X.710 |
ISO/IEC P595.

a) attribute;

b) common management information service.

35 Systems management overview definitions

This Regommendation | International Standard makes use ofithe following terms defined in CCITT Rec{ X.701 |
ISO/IEC [10040.

a) agent;

b) managed object class;
C) manager;

d) notification;

e) systems management opérations.

3.6 Management information model definitions

This Redommendation | Intérnational Standard makes use of the following terms defined in CCITT Recl X.720 |
ISO/IEC [10165-1.

a) action;
b) acfualclass;

¢)/ ‘behaviour;

ﬂ) r\hqrqr‘fpric‘rir‘;

e) conditional package;
f) inheritance;

g) instantiation;

h) mandatory package;
i) name binding;

j)  package;

k) subclass;

1) superclass.
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3.7 Additional definitions

3.7.1 aperiodic scheduling: A type of scheduling that controls the triggering of activities at certain specified times
within specified managed object instances.

3.7.2 interval scheduling: A type of scheduling that controls a number of intervals of operation of activities within
specified managed object instances.

3.7.3 periodic scheduling: A type of scheduling that controls the repetitive triggering of activities within specified
managed object instances.

3.74 scheduling: The method of controlling the timing of the execution of a scheduled activity within or
represented by a managed object.

3.7.5 scheduled managed object (SMO): The managed object whose activities are to be scheduled.
3.7.6 scireduter vhject (SO The mmamaged object that defimes thetypeamd-vatuesof theschedutetobeapplied to

activities[within SMOs.

3.7.7 trigger scheduling: A type of scheduling that controls the triggering of activities within spgcified| managed
object ingtances.

4 Abbreviations

For the pyirposes of this Recommendation | International standard, the following abbreviations apply:
ASN.1  Abstract Syntax Notation One

CMIS  Common Management Information Service
ICS Implementation Conformance Statement
MAPDU Management Application Protocol Data Unit
MCS Management Conformance Statement
MOCS Managed Object Conformance Statement
NE Network Element

oC Object Class

(0N} Operation System

SMO Scheduled Managed Object

SO Scheduler Object

5 Conventions

The ICS jproformas specified.in this Recommendation | International Standard (see Annexes C to G) use thel common
notations| defined in CCITT.Rec. X.291 | ISO/IEC 9646-2 and CCITT Rec. X.296 | ISO/IEC 9646-7.

6 Requirements

In terms ¢f functionality, the requirements to be satisfied are:

= Provide a function that can schedule a number ot activities within multipic managed objects according to
a single schedule.

— Beable to specify the time duration that the schedule is active.

—  For schedules that control the interval of operation of an activity within a managed object, the start and
stop time should be defined as the actual time within a 24-hour clock.

—  Provide a function that can schedule aperiodic and periodic triggering of an activity.

—  Allow that the scheduling information communicated to the scheduled object be independent of the action
the scheduled object performs. The scheduler may have no knowledge about this action. As a
consequence, the relations between the scheduler, the scheduling information and the corresponding
actions to be performed are existing in the scheduled object.

—  Several independent schedulers can coexist.

—  Scheduling shall be possible on base of type of day (e.g. weekend, Christmas, bank holiday).
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https://iecnorm.com/api/?name=5cc8677bf2d24dbada1b64e8c0b5ca9a

ISO/IEC 10164-15:2002 (E)

Interval scheduling
—  Provide a function that controls the scheduled activities of one or more managed objects.

—  Provide a configurable schedule that repeats over a specified time period. The specified time period may
be a day, a week or a month.

—  Provide a user defined number of intervals together with the start and stop times of each of these intervals
within the specified period.

—  Overlapping intervals shall be allowed. Precedence rules are therefore needed in order to decide which
interval is active.
Trigger scheduling

—  Provide a function that controls the triggering of an activity of one or more managed objects.

— Provide a conficurable neriod for the renetitions of the triogering
(=4 r Ir [=l=} (=}

—  Provide a user defined list of trigger times.

7 Model

Scheduling can be modelled as a part of the managed object whose operation or activity,is_to be scheduled, or as a
separate managed object.

Charactetistics for the control of a schedule can be imported into a managed object class or can be defined as & separate
managed [object. These two ways of defining scheduling of a managed object are tefnied internal and external sqgheduling,
respectively. This Recommendation | International Standard describes models forboth internal and external scheduling.

This Recpmmendation | International Standard also describes four types of scheduling in 7.3 below: interval, trigger
(periodic|and aperiodic), operations and index ("multi-scheduler") scheduling. These scheduling types can be psed with
internal ahd external scheduling mechanisms.

The activiities which can be controlled by scheduling are definedias part of the scheduled managed object (SMO) class.
There ne¢d to be characteristics in the SMO related to these scheduled activities.

7.1 Internal scheduling mechanism

It is appr¢priate to define the scheduling mechanispiwithin a managed object class if it will not need to be altgred in the
future and the managed object is to be individually scheduled. The scheduling mechanism can be defined within a
managed|object class by including the appropriate scheduling components (e.g. attributes and behaviour). If nore than
one type|of scheduling is defined withini_a“managed object class, the conditions for instantiation of each type of
scheduling must be defined in the managed object class definition.

When thg scheduling mechanism is.défined within the managed object whose activity is scheduled, no additionfal objects
are requifed and the schedulingamay be manipulated through the use of systems management operations. Howeper, when
multiple gctivities within a managed object are to be scheduled using this mechanism, separate scheduling charfcteristics
are requited for each activity.

Schedulinjg characteriSties for each activity may include more than one type of scheduling (see 7.3) and the ¢onditions
for instanftiation of{each type shall be defined in the managed object class definition.

7.2 External scheduling mechanism

It is beneficial to define an external scheduling mechanism so that schedules may be determined independently of SMOs.
Many managed objects may be controlled by a single schedule. If a single scheduler object (SO) provides the schedule,
there may be no need for scheduling components in the SMOs: in such a case, this eliminates the need to replicate and
coordinate schedules across SMOs.

The scheduling function is represented by SOs which are separate from the SMOs, as shown in Figure 1. One SO may
control activities in any number of SMOs. Multiple external schedules are allowed for the same activity. The approach
for defining more than one type of scheduling for the same activity is described in 7.3.

The scheduler object provides a schedule to a SMO. SMOs shall have attributes which identify the SOs providing
schedules. Each of these attributes shall have and be associated with behaviour which describes the effect of the schedule
upon the SMO. It may not be necessary to use several SOs to provide this, when using the index SO.
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Figure 1 — Scheduler Object model

Types of scheduling

four specific types of scheduling: interval scheduling, trigger scheduling, operations scheduling
g. This Recommendation | International Standard describes four types of interval scheduling — daily
and type-of-day interval scheduling (see 7.3.1); two types of trigger scheduling — periodic and
o (see 7.3.2), operations scheduling (see Operations scheduling) and index scheduling (see Index scl
es of scheduling are defined by packages which may be included in managed objects for the purpose
o (except for the operations scheduling) or in a scheduler object for external scheduling.

— Other scheduling packages are defined in CCITT Rec. X.734 | ISO/IEC 10164-5.

ination of interval and trigger scheduling is required for one activity, the triggering is effective only
efined by the.nterval schedule.

Interval'scheduling

ind index
, weekly,
aperiodic
heduling).
f internal

within the

between

cheduling is used to define a schedule that controls a sequence of transitions of an activity of a SM(]
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lays with

specified intervals for each day, a given number of weeks with specified intervals for specified days of each week or a
given number of months with specified intervals for specified days of each month. Each of these types of interval
scheduling, daily, weekly and monthly is specified by selecting the intervals of day parameter for the day, week or month
mask attribute in the appropriate scheduler object class.

The duration over which interval scheduling affects the operation of the SMOs may be controlled by the specified
duration start time and duration stop time (date and time).

The intervals of operation are specified by a set of interval start and interval stop times.

The operation of the interval schedulers can be suspended by setting their administrative state attribute to locked and
resumed by setting their administrative state attribute to unlocked.
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7.3.2 Trigger scheduling

7.3.2.1 Periodic scheduling

Periodic scheduling is used to define a schedule that repetitively triggers specified activities at regular time intervals
within specified managed object instances. The time duration over which the activities, specified in the SMOs, can be
triggered, may be controlled by the specified duration start time and duration stop time (date and time). When a periodic
scheduler is created, it either triggers at the specified duration start time (which may be the object creation time) or it
synchronizes the first triggering point to a specified synchronization time. It then synchronizes the period to this initial
triggering point.

The operation of a scheduler can be suspended and resumed by setting its administrative state attribute. Two methods of
synchronization of the triggering points can be used when the operation of the scheduler is resumed, either period
synchronization time or resynchronize mode. If a period synchronization time is specified, the triggering will always be
synchronized to that time. If a resynchronize mode has been specified in the SO, the triggering may be synchronized to
the specified duration start time, or it may be synchronized to the time of resumption of the SO, dependipg on the
resynchrdqnize mode selected. If period synchronization time and resynchronize mode are absent, the period, wjll always
be synchijonized to the specified duration start time.

7.3.2.2 |Aperiodic scheduling

An activily in a managed object can be triggered at scheduled times. This is achieved by specifying a set of trigger times
for the adtivity rather than specifying an interval for the operation of that activity. This meechanism allows actipities in a
managed [object to be triggered at absolute times as opposed to the triggering of activities at Tegular intervals relative to a
start time|as defined for periodic scheduling (see 7.3.2.1).

An aperigdic trigger schedule may repeat in one of the following ways: a given number of days with specifigd trigger
times for|each day, a given number of weeks with specified trigger times for specified days of each week qr a given
number ¢f months with specified trigger times for specified days of each.month. Each of these types of [aperiodic
scheduling, daily, weekly and monthly is specified by selecting the trigger times parameter for the day, week|or month
mask attr|bute in the appropriate scheduler object class.

7.3.3 Operations scheduling

In accordpnce with its schedule, a scheduling object which uses’the operation scheduling approach determines ¢perations
performefl upon SMOs.

In this cake the SO may have notifications to report_ success and failure in the execution of the operations. A sfheduling
object wlich uses the operation scheduling approach has attributes to identify a schedule, the SMOs which [are being
scheduled and the operations and parameters which are to be requested in accord with the schedule. When [the result
notificatipn is issued, the managed object class-and managed object instance parameters shall be present in the|operation
result(s).

NOTH — The sending of messages between managed objects in the same system, either expressed on implied in this njodel, does
not imply any need for conformance testing of these inter-object interactions.

7.3.4 Index scheduling
This indek scheduling functiens is an enhancement to the previous schedulings.

The mult{Scheduler scheduling extends the functionality of the interval scheduling and aperiodic scheduling:

—  forhinterval scheduling, the multiScheduler allows the transition of an activity between severgl (two or
more) states. Each such state is associated with an index value. The multiScheduler alg§o allows
overlapping intervals;

—  for aperiodic scheduling, the multiScheduler allows the triggering of (possibly different) activities
depending on an index value. Aperiodic scheduling in the multiScheduler can also be used for operation
scheduling.

For both types of scheduling, the index scheduling allows to schedule activities depending on the type of day, e.g.
holidays, weekdays. For this purpose, a type-Of-Day Controller is used to group days into categories according to their
type, e.g. Ist January can be classified as specialDay1.

7.4 Relationships between SOs and SMOs

A SMO may be scheduled by more than one SO. In order to be scheduled by an external interval or trigger scheduler, a
SMO shall have an attribute which points at the SO (the external scheduler name attribute). The SO may optionally have
an attribute which points at the SMO (the scheduled managed objects attribute). SMOs which have multiple activities to
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be scheduled shall have an attribute associated with each activity that points to the appropriate SOs. A single SO may
provide a schedule for many SMOs. See Figure 1.

If a SMO is deleted, the entry for that object in the scheduled managed objects attribute in the related SO(s) will be
deleted. If there are no remaining entries in the scheduled managed objects attribute, the SO will continue to exist. If the
SO is deleted, the state of the activities of the SMO shall be as defined by the behaviour of the SMO.

Changes in the administrative and operational state of the SMO will have no effect on the SO. If the administrative state
of the SO is changed to locked or the operational state is changed to disabled, the state of the activity in the SMO
becomes inactive. This state may be represented by an attribute of the SMO associated with this activity. If the
administrative state of the SO is changed to unlocked or the operational state is changed to enabled, the SMO is set to the
status as indicated by the schedule defined for the SO.

The relationship between the SO and the SMO is established at the creation time of the SMO or when the identifier of
the SO is added to the external scheduler name attribute of an existing SMO. When the SMO is created with the
identifier[oT the SO included in the external scheduler name atiribute, the identilier of the SMO instance is addled to the
scheduled managed objects attribute of the SO (if the SO instance supports it). The relationship may beterntinated by
deleting ¢ither of the objects as described above, by removing the identifier of the SO from the scheduled| managed
objects aftribute of the SMO.

8 Generic definitions

8.1 Management information required for internal scheduling

To defind a managed object class including a scheduling mechanism, the apprepriate scheduling packages (i.¢. periodic
scheduling, daily scheduling, weekly scheduling, multiple-daily scheduling_nmltiple-weekly scheduling, or|multiple-
monthly g§cheduling) can be imported into the managed object class definitionvand tied to the appropriate activities within
the behavfiour clause. (The daily and weekly scheduling packages are defined in CCITT Rec. X.734 | ISO/IEC 1j0164-5.)

8.2 Managed objects

This Recommendation | International Standard defines a s€tof scheduling managed object classes. The ifheritance
structure pf these managed object classes is shown in Figure;2.

The mangged object classes shown in Table 1 are defined to fulfil the requirements of the scheduling types [described
in7.3.

Table 1 — Scheduling types vs managed object classes

Type of scheduling Managed object class(es)
Interyal scheduling Daily scheduler, weekly scheduler, monthly scheduler
Perioflic scheduling (trigger) Periodic scheduler
Aperiodic scheduling\(trigger) Daily scheduler, weekly scheduler, monthly scheduler
Opergtions scheduling Daily operation scheduler, weekly operation scheduler, monthly opgration
scheduler, periodic operation scheduler
Index| and\type-of-day scheduling Type-of-day controller, multi-scheduler
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Figure 2 — Inheritance structure of scheduling objects

Scheduler

Overview

luler object class is a superclass from which other schedulér object classes are derived.

Packages of the scheduler

luler managed object class has the following mandatory packages:
—  scheduler object package; and
—  duration as defined in CCITT Rec. X734 | ISO/IEC 10164-5.

luler managed object class has the following conditional package:

—  scheduled managed objects package.
Daily scheduler

Overview

scheduler object'class is a subclass of the scheduler object class. It is used to schedule intervals of 3
dic triggeringwof'an activity of a SMO on a daily basis.

Packages of the daily scheduler

schéduler managed object class has the following mandatory package:

—\.Y multiple daily scheduling.

8.23

8.2.3.1

Weekly scheduler

Overview

:2002 (E)

ctivity or

The weekly scheduler object class is a subclass of the scheduler object class. It is used to schedule intervals of activity or
the aperiodic triggering of an activity of a SMO on a weekly basis.

8.2.3.2

Packages of the weekly scheduler

The weekly scheduler managed object class has the following mandatory package:

—  multiple weekly scheduling.

ITU-T X.746 (02/2000 E)
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8.2.4 Monthly scheduler

8.2.4.1 Overview

The monthly scheduler object class is a subclass of the scheduler object class. It is used to schedule intervals of activity
or the aperiodic triggering of an activity of a SMO on a monthly basis.

8.2.4.2 Packages of the monthly scheduler

The monthly scheduler managed object class has the following mandatory package:

—  multiple monthly scheduling.
8.2.5 Periodic scheduler

8.2.5.1 Overview

The perigdic scheduler object class is a subclass of the scheduler object class. It is used to schedule triggelling of an
activity of a SMO on a regular periodic basis.

8.2.5.2 |Packages of the periodic scheduler

The periddic scheduler managed object class has the following mandatory package:

—  periodic scheduling package.

The periddic scheduler managed object class has the following conditional packages which may not both be pregsent in an
instance ¢f the Periodic Scheduler object:

—  resynchronize mode package;
—  period synchronization package as defined in ITU-T Rec. X.738) ISO/IEC 10164-13.

8.2.6 Daily operation scheduler

8.2.6.1 |Overview

The daily| operation scheduler object class is a subclass of the daily scheduler object class. It is used to schedufle get, set
and actiop operations on a SMO on a daily basis.

8.2.6.2 [Packages of the daily operation scheduler

The daily] operation scheduler managed object classdias the following mandatory package:

—  operations scheduling package.

The daily| operation scheduler managed opject class has the following conditional package:

—  operation result package:;

The schegluled managed objects package inherited from the scheduler object class shall not be instantiated for this object
class. Th¢ value for trigger tithés of the sequence of days attribute shall be specified.

8.2.7 Weekly operations scheduler

8.2.7.1 |Overview

The weeljly operation scheduler object class is a subclass of the weekly scheduler object class. It is used to schidule get,
set and agtiow operations on a SMO on a weekly basis.

8.2.7.2 Packages of the weekly operation scheduler

The weekly operation scheduler managed object class has the following mandatory package:

—  operations scheduling package.

The weekly operation scheduler managed object class has the following conditional package:

—  operation result package.

The scheduled managed objects package inherited from the scheduler object class shall not be instantiated for this object
class. The value for trigger times of the sequence of weeks attribute shall be specified.
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8.2.8 Monthly operation scheduler

8.2.8.1 Overview

The monthly operation scheduler object class is a subclass of the monthly scheduler object class. It is used to schedule
get, set and action operations on a SMO on a monthly basis.

8.2.8.2 Packages of the monthly operation scheduler

The monthly operation scheduler managed object class has the following mandatory package:
—  operations scheduling package.

The monthly operation scheduler managed object class has the following conditional package:

—  operation result package.

The schegtuied Tmamaged objects package Mierited {TonT e ScedUier Object Class Siatt ot be mstamtiated for this object
class. Th¢ value for trigger times of the sequence of months attribute shall be specified.

8.2.9 Periodic operation scheduler

8.2.9.1 |Overview

The periddic operation scheduler object class is a subclass of the periodic scheduler objecticlass. It is used tq schedule
operations on a SMO on a regular periodic basis.

8.2.9.2 [Packages of the periodic operation scheduler

The periddic operation scheduler managed object class has the following mandatory package:
—  operations scheduling package.
The periddic operation scheduler managed object class has the following eonditional package:

—  operation result package.

The schegluled managed objects package inherited from the scheéduler object class shall not be instantiated for this object
class.

8.2.10 [Multi-scheduler

8.2.10.1 |Overview

The multj-scheduling scheduler provides the @bility to control activities for which more information is requifed than a
simple or)/off scheduling. It allows the definition of multiple independent schedules, each of which is associatdd with an
activity. These activities are associated.toyindex values or are triggered by operations. In the case of index vglues, the
associatign between a particular indek value and an activity is defined within the managed object.

Object Class: multiScheduler

Attributes M/C Value Set Operation
schedulipgData M Set GET-REPLACE
ADD-REMOVE
defaultitdex fal Single GET-REPLACE

REPLACE-WITH-DEFAULT

typeOfDayControllerInstance C Single GET-REPLACE
Notifications
"ITU-T Recommendation X.746": C

operationNotificationPackage

The column M/C indicates whether the information presented by the attributes/actions/notifications is mandatory (M) or
conditional (C).

The column "Value Set" indicates whether the attribute is single-valued or set-valued.

The column "Operation" indicates the operations that are possible on the attribute.
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The following ER diagram (Figure 3) and naming tree are related to the multi-scheduler and type of day controller
managed objects.

typeOfDayController
0,1
>
N
N 0,1
Fr-==——————=- 1 >
| |
| SMO T points to multiScheduler
L] «
0,M 1

ITU-T Rec. M.3100:
managedElement

names

> typeOfDayControlier

> multiScheduler

T0411570-99

Figure 3 — Scheduled selection ER diagram and Naming Relations

8.2.10.2 [Packages of the multi-scheduling scheduler

The mult]-scheduling schedulermanaged object class has the following mandatory package:
—  multiSchedulerRackage.

The mult}-scheduling seheduler managed object class has the following conditional packages:
— intervalSchedulingPackage;

—  ariggerSchedulingPackage;

=</ typeOfDayControllerInstancePackage.

The multi-scheduling scheduler managed object class has the following notification:

—  OperationNotification Package.

The scheduled managed objects package inherited from the scheduler object class shall not be instantiated for this object
class.

8.2.11 Type-of-day controller

8.2.11.1 Overview

The type of day controller provides management information needed to map a specific date or a weekday to a type of day
and contains the currently valid TypeOfDay.
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Object Class: typeOfDayController

Attributes M/C Value Set Operation
typeOfDayControllerld M Single GET
currentTypeOfDay M Single GET
dateTranslationList M Set GET-REPLACE
REPLACE-WITH-DEFAULT
ADD-REMOVE
weekDayTranslationList M Set GET-REPLACE

REPLACE-WITH-DEFAULT

Notificafions

"ITU-T Recommendation M.3100: (1995)": M
objectMpnagementNotificationsPackage

8.2.11.2 |Packages of the type of day controller

The type@fDayController managed object class has the following mandatory package:
—  typeOfDayControllerPackage.

The type@fDayController managed object class has the following mandatory notification:

—  objectManagementNotification.

8.3 Packages

Mandatotly packages must be present in all managed objectsinstances of a managed object class while the presepce of the
conditionpl packages are determined at the time of managed object creation.

8.3.1 Scheduler object package
8.3.1.1 |Overview
The Schefduler object package comprises the ' mandatory characteristics of the scheduler object.

8.3.1.2 |Attributes of the scheduler-object package

The schedluler object package has'the following attributes:

a) Scheduler ID: This attribute contains a value which identifies an instance of the scheduler managed object
class (used\for naming).

b) AdminiStrative state: This attribute is defined in CCITT Rec. X.731 | ISO/IEC 10164-2.
c) Operational state: This attribute is defined in CCITT Rec. X.731 | ISO/IEC 10164-2.

8.3.1.3 |[Notifications of the scheduler object package

The scheduler object package contains the following notifications:
—  attribute value change as defined in CCITT Rec. X.730 | ISO/IEC 10164-1;
—  state change as defined in CCITT Rec. X.731 | ISO/IEC 10164-2;
—  object creation as defined in CCITT Rec. X.731 | ISO/IEC 10164-2; and
—  object deletion as defined in CCITT Rec. X.731 | ISO/IEC 10164-2.

8.3.1.4 Behaviour of the scheduler object package

The scheduler object package provides the naming attribute for the SO using the scheduler ID attribute. It provides the
ability to suspend and resume the functioning of the SO by changing the administrative state. The administrative state
attribute exhibits the locked, unlocked and shutting down states. The operational state attribute exhibits the enabled and
disabled operational states. The scheduler object is active if the administrative state is unlocked and the operational state
is enabled.
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When the administrative state is changed to locked during a scheduled interval, the interval is terminated immediately
and the administrative state attribute is changed to locked. When the administrative state is changed to shut down during
a scheduled interval, the interval is continued until its normal end time at which time the administrative state is changed
to locked and the schedule is terminated.

Attribute value change notifications are generated when the start time and end time attributes are changed.
State change notifications are generated when the administrative state and operational state attributes are changed.

The object creation notification is generated when an instance of a managed object class which contains the Scheduler
object package is instantiated.

The object deletion notification is generated when an instance of a managed object class which contains the scheduler
object package is deleted.

8.3.2 Scheduled managed objects package

8.3.2.1 |Overview

The schegluled managed objects package contains a list of the SMOs which the SO is currently scheduling:

8.3.2.2 |Attributes of the scheduled managed objects package

The schegluled managed objects package has the following attribute:

—  scheduled managed objects: This attribute identifies the SMOs which are"using this SO to schedule their
activities and optionally, the identifier of the attribute in the SMQ, that describes the actiyity being
scheduled by the SO. Attribute value change notifications are genetated when the scheduled| managed
objects attribute is changed.

8.3.3 Behaviour common to interval schedulers

An interyal schedule comprises a collection (constructed as a sequerce or a sequence of set) of schedules for a single
day. Eaclj schedule for a single day comprises a set of distinct (i.e.non-overlapping) intervals. Each of these iftervals is
specified|as a sequence of a start time and a stop time, the Walues of which represent a twenty-four hpur clock
coordinated with the time base specified for the start time in.the' duration package. The stop time shall not be| less than
the start {ime. An interval may be continued into the next.day by specifying a stop time of 24:00 and by spe¢ifying an
interval With a start time of 0:00 for the next day.

If an actiyity in a managed object needs to be scheduled using a time zone base other than the local time, then the values
of the start time and end time attributes shall be specified using the UTC time format of generalized time and thg value of
the time iptervals shall be synchronized to the time specified in these attributes.

8.34 Multiple daily scheduling package

8.3.4.1 |Overview

The multfple daily schedulingpackage comprises the mandatory characteristics of the daily interval scheduler opject.

8.3.4.2 |Attributes of the-multiple daily scheduling package
The multple daily scheéduling package has the following attribute:

—  Sequence of days: This attribute defines a sequence of time intervals for a day by specifying intprval start
and interval end times. A value of (hours = 0, minutes = 0) for start time means start of day, and|the value
of (hours = 0, minutes = 0) for end time means end of day (i.e. 24 hours, 0 minutes). If the value of this

attl;butp io frot oyuv;ﬁud Hr thw create 1\,\1u\,ot, 1to valuu dufaulto to—& 0;1151\.« ;utulval cheomp Ssing the
entire 24-hour period of a day. An interval end time of hours = 0, minutes = 0 implies that the interval
may continue into the following day. If the first interval start time of the next day is hours = 0,
minutes = 0 then the interval is continued, otherwise it ends at the end of the day.

8.3.4.3 Multiple daily scheduling package behaviour

The multiple daily scheduling package provides the ability to automatically control an activity within a managed object.
It provides the capability of scheduling the operation of an activity with a periodicity of 24 hours. A sequence of daily
schedules can be defined that repeat continuously. Time intervals can be specified for specific days of a sequence.

The schedule identified by the first element in the sequence shall be implemented when the object becomes active. Each
succeeding schedule shall be implemented in turn until the sequence is exhausted, when the sequence shall be repeated.
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The intervals of day component within the sequence of days attribute defines the list of time intervals (interval-start and
interval-end times of day) for which the scheduled activity will be operable. During excluded intervals the scheduled
activity will be inactive.

If the value of the sequence of days attribute is not specified in the create request, its value is set to the default specified.

This valu

Attribute
8.3.5
8.3.5.1

e results in the activity in the SMO being continually active.

value change notifications are generated when the sequence of days attribute is changed.
Multiple weekly scheduling package

Overview

The multiple weekly scheduling package comprises the mandatory characteristics of the weekly interval scheduler

object.

8.3.5.2
The mult

8.3.5.3

Attributes of the multiple weekly scheduling package
ple weekly scheduling package has the following attribute:

—  Sequence of weeks: This attribute defines a sequence of time intervals for each day-of the
defined by a sequence of week masks. Each week mask is a set of mask components, each specif
of time intervals on a 24-hour time-of-day clock, pertaining to selected days of the/week.

The days of week component within the sequence of weeks attribute type defines the days of thg
which the scheduling mechanism operates. This component, if not present in a create request, w
to all seven days of the week.

The intervals of day component within the sequence of weeks attribute type defines a list of timg
(interval-start and interval-end times of day). A value of (hours-=\0; minutes = 0) for start time nj
of day, and the value of (hours = 0, minutes = 0) for end time'meéans end of day (i.e. 24 hours, 0
If the value of this attribute is not specified in the create sequest, its value defaults to a sing]
encompassing the entire 24-hour period of a day. An _interval end time of hours = 0, minutes =
that the interval may continue into the following, day. If the first interval start time of the ng
hours = 0, minutes = 0 then the interval is continuedy otherwise it ends at the end of the day.

Multiple weekly scheduling package behaviouy.

The mul

object. It|provides the capability of scheduling the opération of an activity with a periodicity of one week. Timg

can be
continuot

The sche
succeedir]

A schedufle for a single week comprises of a set of a sequence comprising an element which identifies days of
ement which identifies a\schedule for a single day. Taken as a whole, this set identifies a disjoint collection of

and an el
intervals
the durati

The inter]
interval-¢
activity w

If the va

iple weekly scheduling package provides thé.ability to automatically control an activity within a

ecified for specified days of each week. A sequence of weekly schedules can be defined tl
sly.

lule identified by the first elementin the sequence shall be implemented when the object becomes ac
g schedule shall be implemented in turn until the sequence is exhausted, when the sequence shall be

spanning a whole week; beginning at 12 am on Sunday relative to the time base specified for the sta
on package.

vals of day component within the sequence of weeks attribute defines the list of time intervals (interva
nd times (of ‘day) for which the scheduled activity will be operable. During excluded intervals the
ill be inactive.

ueof the sequence of weeks attribute is not specified in the create request, its value is set to th

week, as
ying a set

week on
i1l default

intervals
eans start
minutes).
e interval
0 implies
xt day is

managed
intervals
at repeat

ive. Each
repeated.
the week

rt time of

-start and
scheduled

1e default

specified

This value results in the activity in the SMQ. ]'\Ping continually active

Attribute
8.3.6
8.3.6.1

change notifications are generated when the sequence of weeks attribute is changed.
Multiple monthly scheduling package

Overview

The multiple monthly scheduling package comprises the mandatory characteristics of the monthly scheduler object.

8.3.6.2

Attributes of the multiple monthly scheduling package

The multiple monthly scheduling package has the following attribute:

—  Sequence of months: This attribute defines a sequence of time intervals for each day of the month, as
defined by a sequence of month masks. Each month mask is a set of mask components, each specifying a

set of time intervals on a 24-hour time-of-day clock, pertaining to selected days of the month.

ITU-T X.746 (02/2000 E)
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The days of month component within the sequence of months attribute type defines the days of the month
on which the scheduling mechanism operates. This attribute allows for selection of days of the month
forward from the first day of the month and backwards from the last day of the month. The component
consists of two bit strings. The days from first bit string selects the days of the month starting from the
first day of the month (i.e. the first bit in the bit string represents the first day of the month, etc.). The days
from last bit string selects days of the month starting from the end of the month and working backwards
from the end of the month (i.e. the first bit in this bit string represents the 30th day of the month which has
30 days while the second bit of this bit string represents the 29th day of the month which has 30 days). A
day of the month is selected if either of the corresponding bits in the days from first or days from last is
set.

This component, if not present in a create request, will default to every day of the month.

The intervals of day component within the Sequence of months attribute type defines a list of time
intervals (interval-start and interval-end times of day). A value of (hours = 0, minutes = 0) for start time

8.3.6.3 |Multiple monthly scheduling package behaviour

Tcans start ol day, and the value ol (lours = U, minutes = U) for end time means end of day (1.¢.|24 hours,
0 minutes). If the value of this attribute is not specified in the create request, its value defaultsitp a single
interval encompassing the entire 24-hour period of a day. An interval end time of hours-= 0, mjnutes = 0
implies that the interval may continue into the following day. If the first interval starttime’of th¢ next day
is hours = 0, minutes = 0 then the interval is continued, otherwise it ends at the end of.the day.

The multiple monthly scheduling package provides the ability to automatically controhan activity within a| managed
object. It provides the capability of scheduling the operation of an activity with & periodicity of one momth. Time
intervals fan be specified for specified days of each month. A sequence of monthlyschedules can be defined that repeat

continuoysly.

The scheglule identified by the first element in the sequence shall be implenmiented when the object becomes active. Each
succeedir]g schedule shall be implemented in turn until the sequence is exhausted, when the sequence shall be|repeated.
A schedule for a single month comprises of a set of a sequence comprising an element which identifies days of the month
and an elpment which identifies a schedule for a single day. Taker\ag a whole, this set identifies a disjoint collection of
intervals ppanning a whole month, beginning at 12 am on the first'of the month relative to the time base specifiled for the

start time|of the duration package. Extraneous days are ignored:

The interpals of day component within the sequence of mionths attribute defines the list of time intervals (intg¢rval-start
and interyal-end times of day) for which the scheduled activity will be operable. During excluded intervals the $cheduled

activity will be inactive.

If the value of the sequence of months attribute' i1s not specified in the create request, its value is set to the default

specified] This value results in the activity in‘the SMO being continually active.

Attribute [change notifications are generated when the sequence of months attribute is changed.
8.3.7 Periodic scheduling package

8.3.7.1 |Overview

The periddic scheduling package comprises the mandatory characteristics of the periodic scheduler object.

8.3.7.2 |Attributes of the periodic scheduling package

The periddic scheduling package has the following attribute:

Time period: This attribute defines the length of the time period for the periodic triggering of an activity

m a SMOU.

8.3.7.3 Periodic scheduling package behaviour

The periodic scheduling package provides the capability of scheduling the triggering of activities within a SMO based on
a defined schedule. An activity within a SMO will be triggered by the periodic scheduler object.

If the value of the time period attribute is not specified in the create request, its value defaults to zero seconds. This
means that triggering does not take place.

The operation of a scheduler can be suspended and resumed by setting its administrative state. Two methods of
synchronization of the triggering points can be used when the operation of the scheduler is resumed, either period
synchronization time or resynchronize mode. If a period synchronization time is specified in the period synchronization
attribute the triggering will always be synchronized to that time. If the resynchronize mode attribute is present in the SO,
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the triggering will be synchronized to the specified duration start time, if the resynchronize mode is false, or it will be
synchronized to the time of resumption of the SO, if the resynchronize mode is true.

If the period synchronization package and the resynchronize mode package are not present in the object instance, the
time period is synchronized to the start time in the duration package. If the start time in the duration package is not
specified the time period is synchronized to the object creation time.

Attribute value change notifications are generated when the time period, period synchronization, or resynchronize mode
attributes are changed.

8.3.8 Resynchronize mode package

8.3.8.1 Overview

The resynchronize mode package is used to specify how a periodic scheduler object is to resynchronize the triggering of
the perio icschedule when the SQ is resumed

8.3.8.2 |Attributes of the resynchronize mode package

The resyijchronize mode package has the following attribute:

—  Resynchronize mode: This attribute defines the way in which the time period is defined or redefined when
the operation of the periodic scheduler is activated (i.e. the administrative state\is changed to[unlocked
with the operational state enabled, or the operational state is changed to enabled with the administrative
state unlocked).

8.3.8.3 |Resynchronize mode behaviour

The resyfchronize mode attribute provides the ability to control the mode of Synchronization of a periodic s¢heduler's
triggering periods upon suspension and activation or reactivation of the scheddler managed object. If the value fis false, it
implies that the triggering period will be synchronized to the initial triggering point or the pre-suspended [riggering
points when the operation of the scheduler managed object has been activated or reactivated respectively. If the value is
true, it inpplies that, when the scheduler managed object has been créated in a suspended state or placed in a uspended
state aftef creation (i.e. locked), it triggers on resumption and synchronizes the time period to the resumption time.

8.3.9 Period synchronization package

The peridd synchronization package, as defined in ITU:T Rec. X.738 | ISO/IEC 10164-13, specifies the synchfonization
time for periods. The start for each period is at a timg which is an integral number of periods before or after the period
synchronj|zation time.

8.3.10 [Operations scheduling package

8.3.10.1 |Overview

The operptions scheduling package identifies the specific operations to be scheduled in the scheduled managgd object.
An SO c¢ntaining this packageshall determine the performance of the specified operations upon the specified| SMOs in
accord with the schedule supported by the SO.

8.3.10.2 |Attributes of theoperation scheduling package

The opergtions scheduling package has the following attribute:

— Operation specifications: The operation specifications attribute identifies the specific operatipns to be
scheduled in the scheduled managed object. This read-write and set-operable (add/remove) attribute
identifies SMOs and the operations to be performed upon the SMOs in accord with the schedule.

8.3.11  Operation notification package

8.3.11.1 Overview

The operation notification package contains the operation result notification which contains the results of the operation
performed on the SMO.

8.3.11.2 Notifications of the operation notification package

The operation scheduling package has the following notification:

—  Operation result: The operation result notification identifies the specific SMO instances and the results of
the operations that were performed on the scheduled managed object. This information is contained in the
operation result parameter of the notification.
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Multi-scheduler package

Overview

The multi-scheduler package provides the ability to control activities for which more information is required than a
simple on/off scheduling. It allows the definition of multiple independent schedules, each of which is associated with an

activity.

8.3.12.2

Attributes of the multi-scheduler package

The multi-scheduler package has the following attribute:

8.3.13

—  schedulingData: It contains a set of schedules and related data controlling the activities. It is a set-valued

attribute and the allowed operations are GET, REPLACE, ADD, REMOVE.

Interval scheduling package

8.3.13.1

The inter
these intq
defined d
schedule.
defined d

8.3.13.2

The inter]

8.3.14

8.3.14.1

The trigg
define re
within th
schedule.
defined d

The restr

8.3.14.2
The trigg

8.3.15

8.3.151

Overview

val scheduling package provides the ability to schedule activities depending on intervals and the r
rvals to indexes. When the interval scheduler is created or resumed at a time that is within the s
uration, the activity within the SMO will be set according to the index defined by, the interval s
When the interval scheduler is deleted or suspended, or the scheduler exists at a tim¢ outside the s
pration, the activity within the SMO will be set according to the default index.

Attributes of the interval scheduling package

al scheduling package has the following attribute:

—  defaultindex: The value indicated by the default index is applicable when none of the intervals
This comes from the fact that, because the schedules «efined in the attribute scheduling
independent, the possibility exists that none of the interyal§ are valid.

Trigger scheduling package

Overview

er scheduling package provides the ability to_schedule activities based on a trigger mechanism. It

clation of
theduler's
theduler's
theduler's

are valid.
tData are

s used to

trictions to the schedulingData attribute. When the trigger scheduler is created or resumed at a tife that is

e scheduler's defined duration, the first triggering of an activity within the SMO will occur accord
When the trigger scheduler is deleted or-suspended, or the scheduler exists at a time outside the s
pration, the scheduled activities within the SMO will not be triggered.

ctions to the schedulingData attribute are:
—  TimesOfDayWps shall have the component triggerTimes;

—  the optional compenent priority shall be absent.

Attributes of the-trigger scheduling package

er scheduling package has no attributes.
Type of day controller instance package

Oyerview

ng to the
Cheduler's

This type

which is valid for the instance of the multi-scheduler OC it is contained into.

8.3.15.2

Attributes of the type of day controller instance package

The type of day controller instance package has the following attribute:

8.3.16

8.3.16.1

—  typeOfDayControllerInstance: It identifies the type of day controller instance relevant to the current multi-

scheduler.
Type of day controller package

Overview

The type of day controller package provides the ability to define the information needed to map a specific date or a
weekday to a type of day and it contains the currently valid typeOfDay.
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Attributes of the type of day controller package

The type of day controller package has the following attributes:

8.4

8.4.1
The relati

—  typeOfDayControllerld: It identifies the instance of the type of day controller OC (RDN).
—  currentTypeOfDay: It indicates the currently valid typeOfDay.
—  dateTranslationList: It is a table that contains the mapping of dates to typeOfDay values.

—  WeekDayTranslationList: It is a table that contains the mapping of weekdays to typeOfDay values.

Properties of SMOs

Packages and attributes used in SMOs
onship of the SMO to the scheduler is represented by either:

in the SM
name attr

The statu

8.4.1.1

The exte:[aal scheduler name attribute is incorporated in a managed object-definition when an activity within a
1
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included

The empt
Attribute

8.4.1.2
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specified

8.4.1.3

The requ
a SMO if]

5 of the activity may be specified in a SMO using either:

—  the external scheduler name attribute;
— an attribute derived from the external scheduler name attribute; or

— the external scheduler package,

0. The external scheduler package is defined in CCITT Rec. X.734 | ISO/IEC 10164-5., The external
bute is defined in 8.4.1.1.

— the availability status as defined in CCITT Rec. X.731 | ISO/IEC 10164-2; or
—  the on duty attribute defined in 8.4.1.2.

External scheduler name attribute

ed by an external scheduler. It specifies the name of one/or, more external scheduler managed objec
an activity within a SMO. This relationship implies that‘the“activity will be controlled by the external
If multiple activities are to be scheduled in the SMO other attributes derived from this attribute
n the object.

y set shall indicate that no scheduler object is being specified (e.g. if the SO has been deleted).

value change notifications are generated wlien this attribute is changed.

On duty attribute

ity attribute is read only and is used to indicate the status of a scheduled activity within a SMO. This 4
Hentify the specific activity~within the SMO to which the schedule applies. Its identifier is includ
managed objects attribute in the SO (see A.4.4). When the value of this attribute is true it indicatg
scheduled to be active,\and when the value is false it indicates that the activity is scheduled to be ina
vidual activity of & SMO that requires separate scheduling an activity-specific on duty attribute
which is derived from the on duty attribute (see A.4.2).

Requestedéwindow package

psted window package is defined in ITU-T Rec. X.745 | ISO/IEC 10164-12. This package may be imp|
ther€ is a requirement for controlling the time window within which an activity is to be performed.

scheduler

bMO is to
s that are
scheduler
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ttribute is
ed in the
s that the
ictive. For

shall be

orted into

8.4.2

SMO-behaviourfor-interval scheduling
Isehedulin 3

Each interval scheduler object instance can control any number of managed object instances.

When an interval scheduler is created and the scheduling relationship is set up, the activities within the SMOs will be set
to no duty or off duty as defined by the interval scheduler's schedule for that particular time. If the interval scheduler is
created at a time outside the schedule's defined intervals of operation, the activity within the SMO will become off-duty.
The behaviour of each activity under these conditions will be defined in the behaviour clause in the SMO's class
definition. One option is that any activity being performed at this time will continue to completion but no other activities
will be started.

When the operation of an interval scheduler is suspended the scheduled activities within the SMOs will be off-duty. If
the operation of an interval scheduler is suspended during any of the schedule's defined intervals of operation the
scheduled activities within the SMOs will become off-duty. The behaviour of each activity under these conditions will be
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defined in the behaviour clause in the SMO's class definition. One option is that any activity being performed at this time
will continue to completion, but no other operations will be started.

For each activity that is scheduled in a SMO, a status attribute may be defined to indicate that the activity is scheduled.
For an activity scheduled by one SO, if the administrative state of the corresponding SO is set to locked, or the
operational state of the corresponding SO changes to disabled, the status attribute for the selected activity in the SMO is
set to indicate that it is not scheduled. If there is only one activity in a SMO then the availability status defined in CCITT
Rec. X.731 | ISO/IEC 10164-2 may be used to indicate the scheduled status. When the administrative state of the SO is
set to unlocked or the operational state changes to enabled, the status attribute for this activity in the SMO is modified
depending on the schedule defined for the SO. The definition of the SMO needs to specify how it is affected by the SOs.
For example, for a SMO with one activity, the availability status is set to off-duty when the schedule in the SO indicates
off duty.

When an interval scheduler is resumed the scheduled activities within the SMOs will be set to on duty or off duty as
defined by the interval scheduler's schedule.

If a SM() contains its own periodic schedule it may be scheduled by an interval scheduler. In this case\th¢ periodic
schedule jn the SMO is only active during the intervals specified in the SO, an example is shown in Figure 4-

Duration Intervals scheduled by SO Duration
Start End
Interval Interval Interval Interval
Start End Start End
Time A A A A A A A A A A A A
Periods Scheduled by SMO Periods Scheduled by SMO T0411580-99

Figure 4 — Example of periodic scheduling within a scheduled interval

8.4.3 SMO behaviour for periodic and“aperiodic trigger scheduling

When a tfigger (periodic or aperiodic)-schéduler managed object is created and the scheduling relationship is get up, the
scheduled activities of the SMOs will be triggered when the scheduler starts functioning and at the appropriate
periodicify or trigger times according to their schedule.

When thq operation of a periodic or aperiodic scheduler is suspended, the scheduled activities within the SM(s will not
be triggeted.

8.44 SMO behavieur for index scheduling

In order tp use thenndex scheduling mechanism, the SMO shall contain a scheduling attribute that provides thg mapping
of each ipdex'value to the appropriate activity in the SMO. The general form for the scheduling attribute is ¢ SET OF
SEQUENCGEwWhere the SEQUENCE contains an index component and another component (describing the agtivity) as
simple as a numerical value or as complicafed as a serics of operations.

Here follows an example:

OC A (SMO)
namingAttribute A
schedulingAttribute
{ -- SET OF
{ -- SEQUENCE
index: 1,
scheduledAttribute: Bl
} 2
{ -- SEQUENCE
index: 2,
scheduledAttribute: B2
’

20 ITU-T X.746 (02/2000 E)


https://iecnorm.com/api/?name=5cc8677bf2d24dbada1b64e8c0b5ca9a

ISO/IEC 10164-15

{ -- SEQUENCE
index: 3,
scheduledAttribute: B3
}

activeScheduledAttribute

OC B (pointed at OC)

:2002 (E)

ndard by
s defined

. X.730 |

X731 |

. X.734 |

namingAttributeB (with possible values B1, B2, B3)
OC multiScheduler
.../... from X.746
schedulingData

{ - SETOF

{ - SEQUENCE
indexOrOperSpec: index: 1,...

This attripute will contain scheduling information for three index values.
8.5 Compliance
Managed| object class definitions support the functions defined in this Recommendation | International St
incorpordting the specification of the management information through reference to the management template
in Annex|A. The reference mechanism is defined in CCITT Rec. X.722 | ISO/IEC 10165-4¢
8.6 Generic definitions from the object management function
This Recpmmendation | International Standard makes use of the following géneric definitions in CCITT Re
ISO/IEC [10164-1:

—  attribute value change notification;

—  object creation notification;

—  object deletion notification.
8.7 Generic definitions from the state management function
This Recpmmendation | International Standard makes uSe of the following generic definitions in CCITT Re
ISO/IEC [10164-2:

—  administrative state;

—  operational state;

—  state change notification;

— availability status.
8.8 Generic definitions from the event report management function
This Recpmmendation-International Standard makes use of the following generic definitions in CCITT Re
ISO/IEC [10164-5:

— duration package;

—<{ external scheduler package.
8.9 Generic definitions from the test management function
This Recommendation | International Standard makes use of the following generic definition in ITU-T Rec. X.745 |
ISO/IEC 10164-12:

—  requested time window package.
8.10 Generic definitions from the summarization function
This Recommendation | International Standard makes use of the following generic definition in ITU-T Rec. X.738 |
ISO/IEC 10164-13:

—  period synchronization package.
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Service definition

This Recommendation | International Standard does not define any services. The use of services defined in other

functions

is listed below.

This Recommendation | International Standard uses:

—  the PT-EVENT service defined in CCITT Rec. X.730 | ISO/IEC 10164-1;

—  the PT-GET service defined in CCITT Rec. X.730 | ISO/IEC 10164-1;

—  the PT-SET service defined in CCITT Rec. X.730 | ISO/IEC 10164-1;

—  the PT-CREATE service defined in CCITT Rec. X.730 | ISO/IEC 10164-1;

—  the PT-DELETE service defined in CCITT Rec. X.730 | ISO/IEC 10164-1;

—  the object creation reporting service defined in CCITT Rec. X.730 | ISO/IEC 10164-1;

10

The follo
managing
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11

11.1

This Rec
specified

— the object deletion reporting service defined in CCITT Rec. X.730 | ISO/IEC 10164-1;
— the attribute value change reporting service defined in CCITT Rec. X.730 | ISO/IEC 10164=1;-an|
— the state change reporting service defined in CCITT Rec. X.731 | ISO/IEC 10164-2.

Functional units

wing functional units defined in CCITT Rec. X.730 | ISO/IEC 10164-1 may. be*negotiated for the p
scheduler objects:

— all events;
—  control;
—  monitor; and

—  object events.

wing functional unit defined in CCITT Rec. X.731 [ JSO/IEC 10164-2 may be negotiated for the p
scheduler objects:

—  state change reporting.

Protocol and abstract syntax

Managed objects

bmmendation | International_Standard defines the following scheduler objects, the abstract syntax of
in Annex A:

scheduler;

— daily scheduler;

—  weeklyscheduler;
—  monthly scheduler;
— , (periodic scheduler;

—\.'daily operation scheduler;

urpose of

urpose of

which is
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—  weekly operation scheduler;
—  monthly operation scheduler;
—  periodic operation scheduler;
—  operation result;

—  multi-scheduler;

—  type-of-day controller.
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Management attributes

2002 (E)

This Recommendation | International Standard defines the following attributes, the abstract syntax of which is specified

in Annex

A:

—  external scheduler name;

—  onduty;

—  operation specifications;

—  operation result;

—  resynchronize mode;

—  scheduled managed objects;
—  scheduler ID;

11.3

There arg

11.4

This Reg
specified

This Rec

12

= SEqUTIICE Of 4ays;

—  sequence of months;

—  sequence of weeks;

—  time period;

—  scheduling data;

—  default index;

—  type-of-day controller instance;
—  type-of-day controller id;

—  current type of day;

—  date translation list;

—  weekday translation list.

Management actions

no specific management actions defined for this systeins management function.

Management notifications

ommendation | International Standard\defines the following notification, the abstract syntax of
in Annex A:

—  operation result.

mmendation | International\Sfandard references the following management notifications:
—  attribute value change;

—  state change;

—  object creation;

—  objectideletion.

Relationships with other functions

which is

This Recommendation | International Standard uses services defined in CCITT Rec. X.730 | ISO/IEC 10164-1 for the
creation and deletion of managed objects, the retrieval of attributes and the notification of attribute changes, the
definition in CCITT Rec. X.731 | ISO/IEC 10164-2 for the notification of state changes, the definition in ITU-T
Rec. X.739 | ISO/IEC 10164-11 for the syntax of the time period attribute. It also references a number of objects,

packages

13

and attributes defined in CCITT X.721 | ISO/IEC 10165-2.

Conformance

Implementations claiming to conform to this Recommendation | International Standard shall comply with the
conformance requirements as defined in the following subclauses.

ITU-T X.746 (02/2000 E)
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13.1 Static conformance

The implementation shall conform to the requirements of this Recommendation | International Standard in the manager
role, the agent role, or both roles. A claim of conformance to at least one role shall be made in Table C.1. If a claim of
conformance is made for support in the manager role, the implementation shall support at least one of the attributes,
notifications, actions, or managed objects described in Table C.2. A claim of conformance in the manager role requires
the support of at least one management operation or notification as specified by those management definitions.

If a claim of conformance is made for support in the agent role, the implementation shall support at least one of the
attributes, actions, or managed objects described in Table C.3. A claim of conformance in the agent role requires the
support of all the mandatory operations and mandatory notifications specified by those management definitions.

The implementation shall support the transfer syntax derived from the encoding rules specified in ITU-T Rec. X.690 |
ISO/IEC 8825-1 named ({joint-iso-ccitt asnl(1) basicEncoding(1)} for the abstract data types referenced by the
definitions for which support is claimed.

13.2 Dynamic conformance

Implemenptations claiming to conform to this Recommendation | International Standard shall support‘the elgments of
procedur¢ and definitions of semantics corresponding to the definitions for which support is claimed:

13.3 Management implementation conformance statement requirements

Any MCS§ proforma, PICS proforma, MOCS proforma, and MIDS proforma which gonforms to this Recommgndation |
Internatidnal Standard shall be technically identical to the proformas specified in AnneXes C, D, E and F preserping 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 Reeommendation | International Stanflard shall
complete|a copy of the management conformance summary (MCS) provided in Annex C as part of the corfformance
requirem¢nts together with any other ICS proformas referenced as applicable from that MCS. An MCS, MID§, MOCS,
MRCS ajd PICS which conform to this Recommendation | International Standard shall:

—  describe an implementation which conforms to this Recommendation | International Standard;

— be completed in accordance with the instiictions 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.

Claims of conformance to the management information defined in this Recommendation | International Standard in
managed |object classes defined elsewhere shatl, include the requirements of the MIDS proforma in the MOCS|proforma
for the mginaged object class.

Annex A
Definition of management information

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

Al Object class definitions

Al1 Scheduler object definition

scheduler MANAGED OBJECT CLASS
DERIVED FROM "Rec. X.721 | ISO/IEC 10165-2 : 1992":top;
CHARACTERIZED BY

schedulerObjectPackage,

"Rec. X.721 | ISO/IEC 10165-2 : 1992":duration;
CONDITIONAL PACKAGES

scheduledManagedObjectsPackage

PRESENT IF "An instance supports it.";

REGISTERED AS  {schedMo 1};
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A.1.2  Daily scheduler object definition

dailyScheduler MANAGED OBJECT CLASS
DERIVED FROM scheduler;
CHARACTERIZED BY
multipleDailyScheduling;
REGISTERED AS  {schedMo 2};

A.1.3 Weekly scheduler object definition

weeklyScheduler MANAGED OBJECT CLASS
DERIVED FROM scheduler;
CHARACTERIZED BY

multipleWeeklyScheduling;
REGISTERED AS  {schedMo 3};

A.l4 Monthly scheduler object definition

monthlySdheduler ~MANAGED OBJECT CLASS
DERIVED FROM scheduler;
CHARAC|TERIZED BY
multipleMonthlyScheduling;
REGISTERED AS  {schedMo 4};

A.l5 Periodic scheduler object definition

periodicSdheduler =~ MANAGED OBJECT CLASS

DERIVEL} FROM scheduler;

CHARAC[TERIZED BY

periodicSchedulingPackage;

CONDITIPNAL PACKAGES

resynchronizeModePackage PRESENT IF "an instance supports it
and the periodSynchronizationPackage package isqiot
present",

"Rec. X.739 (1993) | ISO/IEC 10164-11:1994":periopdSynchronizationPackage
PRESENT IF "Synchronization to a specified time other than
the duration start time is required, and the
resynchronizeMode package is not présent.";

REGISTERED AS  {schedMo 5};

A.1.6 Daily operation scheduler object definition

dailyOpergtionScheduler MANAGED OBJEECT CLASS

DERIVED FROM dailyScheduler;

CHARAC|TERIZED BY

operationsSchedulingPackage;

CONDITIPNAL PACKAGES

operationNotificationPackage ~PRESENT IF "the results of the operation need to be
reported or the operation performed is a GET operation";

REGISTERED AS  {schedMbo 6},

A.1.7  [Weekly operation scheduler object definition

weeklyOpgrationScheduler MANAGED OBJECT CLASS
DERIVED FROM weeklyScheduler;
CHARAC|[TERIZED BY

operationsSchedulingPackage;

CONDITIONAL PACKAGES
operationNotificationPackage =~ PRESENT IF "the results of the operation need to be
reported or the operation performed is a GET operation";
REGISTERED AS  {schedMo 7};

A.1.8  Monthly operation scheduler object definition

monthlyOperationScheduler MANAGED OBJECT CLASS
DERIVED FROM monthlyScheduler;
CHARACTERIZED BY
operationsSchedulingPackage;
CONDITIONAL PACKAGES
operationNotificationPackage =~ PRESENT IF "the results of the operation need to be reported or
the operation performed is a GET operation";
REGISTERED AS  {schedMo 8};

ITU-T X.746 (02/2000 E)

25


https://iecnorm.com/api/?name=5cc8677bf2d24dbada1b64e8c0b5ca9a

ISO/IEC 10164-15:2002 (E)

A.19

Periodic operation scheduler object definition

periodicOperationScheduler MANAGED OBJECT CLASS
DERIVED FROM periodicScheduler;
CHARACTERIZED BY

CONDITI

REGISTE

A.1.10

operationsSchedulingPackage;
ONAL PACKAGES
operationNotificationPackage =~ PRESENT IF "the results of the operation need to be reported or
the operation performed is a GET operation";
RED AS  {schedMo 9};

Operation result record object definition

operationResultRecord MANAGED OBJECT CLASS
DERIVED FROM "Rec. X.721 | ISO/IEC 10165-2" : eventLogRecord;
CHARACTERIZED BY

BEHAVIQUR operationResultRecordBehaviour BEHAVIOUR

REGISTERED AS  {schedMo 10};

A.l1.11

multiSche

DERIVED FROM scheduler;
CHARACITERIZED BY

26

operationkResultRecordPackage PACKAGE

DEFINED AS "see 8.3.11.2";;
ATTRIBUTES
operationResult GET;;;

multischeduler object definition

fuler MANAGED OBJECT CLASS

multiSchedulerPackage PACKAGE

BEHAVIOUR multiSchedulerPackageBeh BEHAVIOUR

DEFINED AS "See section 8.2.10 Multi-scheduler.";;

ATTRIBUTES

schedulingData
GET-REPLACE
ADD-REMOVE;;;
CONDITIONAL PACKAGES
intervalSchedulingPackage PACKAGE
BEHAVIOUR intervalSchedulingPackageBeh BEHAVIOUR
DEFINED AS "Because the schedules defined in the attribute schedulingData are independent, the po:
xists that none of the intervals are valid. In that-situation, the value indicated by the default index is applicable. T
ollowing restrictions apply to the schedulingPata attribute:
- index is the only valid component of IndexOrOperSpec,
- intervalsOfDayWps is the only valid ¢omponent of TimeOfDayWps.

When the interval scheduler is'created or resumed at a time that is within the scheduler's defined duration, t
yithin the SMO will be set according to the index defined by the interval scheduler's schedule. When the interval
1s deleted or suspended, or the scheduler exists at a time outside the scheduler's defined duration, the activity withi
BMO will be set accordinggto the default index.";;

ATTRIBUTES

defaultIndex

REPLACE-WITH-DEFAULT

DEFAULBTVALUE Schedulerevl-ASN1Module.defaultDefaultIndex

GET-REPLACE;

REGISTERED AS { schedPkg 1};

PRESENT IF "Instance provides interval scheduling",
triggerSchedulingPackage PACKAGE

sibility
ne

he activity
cheduler
in the

BEHAVIOUR triggerSchedulingPackageBeh BEHAVIOUR

DEFINED AS "The following restrictions apply to the schedulingData attribute:
- TimesOfDayWps shall have the component triggerTimes;
- the optional component priority shall be absent.

When the trigger scheduler is created or resumed at a time that is within the scheduler's defined duration, the first
triggering of an activity within the SMO will occur according to the schedule. When the trigger scheduler is deleted or
suspended, or the scheduler exists at a time outside the scheduler's defined duration, the scheduled activities within the SMO

will not be triggered.";;
REGISTERED AS { schedPkg 2};
PRESENT IF "Instance provides trigger scheduling",
TypeOfDayControllerInstancePackage PACKAGE
BEHAVIOUR typeOfDayControllerInstancePackageBeh BEHAVIOUR
DEFINED AS "The attribute typeOfDayControllerInstance identifies the instance of OC
typeOfDayController that is relevant for this instance of OC multiScheduler.";;
ATTRIBUTES
typeOfDayControllerInstance
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GET-REPLACE,
REGISTERED AS { schedPkg 3};

PRESENT IF "More than one instance of OC typeOfDayController can exist in managedElement and if scheduler

instance uses 'type of day' scheduling",
"ITU-T Recommendation X.746":operationNotificationPackage
PRESENT IF "the results of an operation need to be reported or an operation performed is a GET
operation.";
REGISTERED AS { schedMo 11};

A.1.12  typeOfDayController

typeOfDayController MANAGED OBJECT CLASS
DERIVED FROM "ITU-T Recommendation X.721:1992":top;
CHARACTERIZED BY
typeOfDayControllerPackage PACKAGE
BEHAVIOUR typeOfDayControllerPackageBeh BEHAVIOUR
DEFINED AS "As in section Type of day controller. The mapping is maintained in the attributes
'dateTranslationList' and 'weekDayTranslationList'. The typeOfDay value that is specified for specific datep (via
dateTranslationList attribute) has precedence on the typeOfDay value for a week day (via weekDayTranslationLis
attribute). [';;

ATTRIBUTES
typeOfDayControllerld
GET,
currentTypeOfDay
INITIAL VALUE DERIVATION RULE
currentTypeOfDayAlgorithm
GET,
dateTranslationList
REPLACE-WITH-DEFAULT
DEFAULT VALUE Schedulerev1-ASN1Module.defaultDate TranslationList
GET-REPLACE
ADD-REMOVE,
weekDayTranslationList
REPLACE-WITH-DEFAULT
DEFAULT VALUE Schedulerevl-ASN1Module:defaultWeekDayTranslationList
GET-REPLACE;;,
"ITU-T Recommendation M.3100: 1995":objectManagementNotificationsPackage;
REGISTERED AS { schedMo 11};

A2 Name bindings

Additiongl Name Bindings may be defined andregistered for each scheduler object class.

A21 Scheduler name binding

The follgwing NAME-BINDING templates provide the name binding currently defined for naming instandes of the
schedulerl managed object classes.

scheduler-pystem NAME BINDING
SUBORDINATEOBJECT CLASS

scheduler AND SUBCLASSES;
NAMED BY,
SUPERIOR OBJECT CLASS

"Reéc. X.721 | ISO/IEC 10165-2 : 1992":system
AND SUBCLASSES;
VHIFHATFRIBUTE
schedulerID;
CREATE
WITH-REFERENCE-OBJECT,
WITH-AUTOMATIC-INSTANCE-NAMING
"Rec. X.738|ISO/IEC 10164-13:1992":conflictingPackagesRequestedError;
DELETE
ONLY-IF-NO-CONTAINED-OBJECTS;
REGISTERED AS {schedNb 1};
scheduler-managedElement NAME BINDING
SUBORDINATE OBJECT CLASS
scheduler AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS
"ITU-T Recommendation M.3100": managedElement
AND SUBCLASSES;
WITH ATTRIBUTE
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schedulerID;
CREATE
WITH-REFERENCE-OBJECT,
WITH-AUTOMATIC-INSTANCE-NAMING;
DELETE;
REGISTERED AS { schedNb 2};

A2.2 type of day controller name-binding

The following NAME-BINDING templates provide the name binding currently defined for naming instances of the
typeOfDayController managed object classes.

typeOfDayController-managedElement NAME BINDING
SUBORDINATE OBJECT CLASS
typeOfDayController AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS
"ITU-T Recommendation M.3100": managedElement
AND SUBCLASSES,;
WITH ATTRIBUTE
typeOfDayControllerld,;
CREATE
WITH-REFERENCE-OBJECT,
WITH-AUTOMATIC-INSTANCE-NAMING;
DELETE,;
REGISTERED AS { schedNb 3};

typeOfDayController-system NAME BINDING
SUBORDINATE OBJECT CLASS
TypeOfDayController AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS
"Rec. X.721 | ISO/IEC 10165-2 : 1992":system AND SUBCLASSES;
WITH ATTRIBUTE
typeOfDayControllerld;
CREATE
WITH-REFERENCE-OBJECT,
WITH-AUTOMATIC-INSTANCE-NAMING;
DELETE;
REGISTERED AS { schedNb 4};

A3 Packages

A3.1 Multiple daily scheduling package

multipleD4ilyScheduling PACKAGE
BEHAVIOUR multipleDailySchedulingBehaviour BEHAVIOUR
DEFINED AS "See 8.3.37and 8.3.4.3";;
ATTRIBUTES
sequenceOfDays DEFAULT VALUE
Schedulerev1-ASN1Module.defaultSequenceOfDays
GET-REPLEACE;

REGISTERED AS {schedPkg 10};

A.3.2  [Multiple monthly scheduling package
multipleMpnthlyScheduling PACKAGE

BEHAVIOUR multipleMonthlySchedulingBehaviour BEHAVIOUR
DEFINED AS "See 8.3.3 and 8.3.6.3";;

ATTRIBUTES

sequenceOfMonths DEFAULT VALUE

Schedulerev1-ASN1Module.defaultSequenceOfMonths
GET-REPLACE;
REGISTERED AS {schedPkg 11};

A33 Multiple weekly scheduling package
multipleWeeklySchedulingPACKAGE

BEHAVIOUR multipleWeeklySchedulingBehaviour BEHAVIOUR
DEFINED AS "See 8.3.3 and 8.3.5.3";;

ATTRIBUTES

sequenceOfWeeks DEFAULT VALUE

Schedulerev1-ASN1Module.defaultSequenceOfWeeks
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GET-REPLACE;
REGISTERED AS {schedPkg 12};

A.3.4  Periodic scheduling package
periodicSchedulingPackage PACKAGE

BEHAVIOUR periodicSchedulingBehaviour BEHAVIOUR
DEFINED AS "See 8.3.7.3";;
ATTRIBUTES
timePeriod DEFAULT VALUE
Schedulerevl-ASN1Module.defaultTimePeriod
GET-REPLACE;

REGISTERED AS {schedPkg 4};

A.3.5 Resynchronize mode package

resynchroifizeModePackage PACRKAGE
BEHAVIOUR resynchronizeModePackageBehaviour BEHAVIOUR
DEFINED AS "See 8.3.8.3";;
ATTRIBUTES
resynchronizeMode GET-REPLACE;

REGISTERED AS {schedPkg 5};

A.3.6 Scheduled managed objects package
scheduledManagedObjectsPackage = PACKAGE

BEHAVIOUR scheduledManagedObjectBehaviour BEHAVIOUR
DEFINED AS "See 8.3.2";;
ATTRIBUTES scheduledManagedObjects GET;

REGISTERED AS {schedPkg 6!;

A.3.7 [Scheduler object package

scheduler(DbjectPackage PACKAGE
BEHAVIOUR schedulerObjectBehaviour BEHAVIOUR
DEFINED AS "See 8.3.1.4";;
ATTRIBUTES

schedulerID GET,

"Rec. X.721 | ISO/IEC 10165-2 : 1992":administrativeState
GET-REPLACE,

"Rec. X.721 | ISO/IEC 10165-2 : 1992":0operationalState ~ GET;

NOTIFICATIONS

"Rec. X.721 | ISO/IEC 10165-2 : 1992 sattributeValueChange,

"Rec. X.721 | ISO/IEC 10165-2 : 1992":stateChange,

"Rec. X.721 | ISO/IEC 10165-2 »1992":0bjectCreation,

"Rec. X.721 | ISO/IEC 10165+42:;1992":0bjectDeletion;

REGISTERED AS {schedPkg 7};

A.3.8 [Operations scheduling package
operationsBchedulingPackage “~PACKAGE

BEHAVIOUR operationsSchedulingBehaviour BEHAVIOUR
DEFINED-AS "See 8.3.10";;
ATTRIBUTES

operationSpecifications =~ GET-REPLACE ADD-REMOVE;
REGISTERED AS {schedPkg 8};

A.3.9  Operation notification package
operationNotificationPackage ~PACKAGE

BEHAVIOUR operationNotificationBehaviour BEHAVIOUR
DEFINED AS "See 8.3.11";;
NOTIFICATIONS

operationResultNotification;
REGISTERED AS {schedPkg 9};

A4 Attributes

A.4.0.1 current type of day attribute

currentTypeOfDay ATTRIBUTE
WITH ATTRIBUTE SYNTAX Schedulerevl-ASN1Module. TypeOfDay;
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MATCHES FOR EQUALITY;

REGISTERED AS {schedAtt 12};

A4.0.2

date translation list attribute

dateTranslationList ATTRIBUTE

WITH ATTRIBUTE SYNTAX Schedulerevl-ASN1Module.DateTranslationList;
MATCHES FOR EQUALITY, SET-COMPARISON, SET-INTERSECTION;

BEHAVIOUR dateTranslationListBeh BEHAVIOUR

DEFINED AS

"The translation list is a set that contains the mapping of a particular date into a type of day. The typeOfDay can be either a weekday
type (‘workday' or 'weekend'), or one of the special days that are defined. A specific date value may only occur once in
dateTranslationList attribute.";;

REGISTERED AS {schedAtt 13};

A4.0.3

default index attribute

defaultInd

"As in sec
REGISTE

A4.1

This attrj
SMO.

externalSd

REGISTE

A4.2
This attri

onDuty

REGISTE

A43
This attri

resynchroi

bx ATTRIBUTE
WITH ATTRIBUTE SYNTAX Schedulerevl-ASN1Module.DefaultIndex;
MATCHES FOR EQUALITY;
BEHAVIOUR defaultindexBeh BEHAVIOUR
DEFINED AS
ion 8.2.10 Multi-scheduler.";;
RED AS {schedAtt 14};

External scheduler name attribute

bute is included in Scheduled Managed objects. It specifies the SO instace that controls the actiyj

hedulerName ATTRIBUTE
WITH ATTRIBUTE SYNTAX
Schedulerevl-ASN1Module.ExternalSchedulerName;
MATCHES FOR EQUALITY;
BEHAVIOUR externalSchedulerNameBehaviour BEHAVIOUR
DEFINED AS "See 8.4.1.1";;
RED AS {schedAtt 1};

On duty attribute
pute is included in SMOs. It specifies the current status of the activity in the SMO.

ATTRIBUTE
WITH ATTRIBUTE SYNTAX
Schedulerev1-ASN1Module:OnDuty;
MATCHES FOR EQUAEITY;
BEHAVIOUR onDutyBehaviour BEHAVIOUR
DEFINED ASSee 8.4.1.2";;
RED AS {schedAtt 2};

Resynchronize mode attribute

bute defines'the' mode of synchronization of a periodic scheduler's triggering periods.

izeMode\ ATTRIBUTE
WITH ATTRIBUTE SYNTAX Schedulerev1-ASN1Module.ResynchronizeMode;
MATCHES FOR EQUALITY;

ity in the

BEHAVIOLIR oo izoModoRohav o BEHAVIOLIR
DT VT * e oGS BT v *

SyhentroHZervr enavoHT

DEFINED AS "See 8.3.8.2";;

REGISTERED AS {schedAtt 3};

A4.4

Scheduled managed objects attribute

This attribute is defined in the Scheduler object to specify the SMO instances and the attribute identifier of the attribute
associated with the activities within those instances that are controlled by the SO.

scheduledManagedObjects ATTRIBUTE

WITH ATTRIBUTE SYNTAX

Schedulerevl-ASN1Module.ScheduledManagedObjectsList;
MATCHES FOR SET-COMPARISON, SET-INTERSECTION;
BEHAVIOUR scheduledManagedObjectsBehaviour BEHAVIOUR
DEFINED AS "See 8.3.2.2";;

REGISTERED AS {schedAtt 4};
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A4.5 Scheduler ID attribute

This attribute is the distinguished attribute for naming instances of a SO.

schedulerID ~ ATTRIBUTE
WITH ATTRIBUTE SYNTAX Schedulerev1-ASN1Module.SimpleNameType;
MATCHES FOR EQUALITY, SUBSTRINGS;
BEHAVIOUR schedulerIDBehaviour BEHAVIOUR
DEFINED AS "See 8.3.1.2";;
REGISTERED AS {schedAtt 5};

A4.6  scheduling data attribute

schedulingData ATTRIBUTE
WITH ATTRIBUTE SYNTAX Schedulerev1-ASN1Module.SchedulingData;
MATCHES FOR EQUALITY, SET-COMPARISON, SET-INTERSECTION;
BEHA‘V’IGUR bb‘llUL‘lu‘lilléDaLaBU‘u BEHA‘V’;UUR

DEFINED AS "As in section 8.2.10 Multi-scheduler.
Intervals within one member of the set shall be non-overlapping, but intervals defined in different members\of’th¢ set can
overlap. I that case, the (optional) sequence member 'priority’ shall be present in each member of the set containing jair integval that
overlaps. The priority associated with each member of the set determines which activity will be scheduled. The higher priority
numerical [value has precedence on the lower one.";;
REGISTERED AS {schedAtt 15};

A4.7 [Sequence of days attribute
This strugtured attribute defines a sequence of intervals of day.

sequence(JfDays ATTRIBUTE

WITH ATTRIBUTE SYNTAX Schedulerev1-ASN1Module.SequenceOfDays;
MATCHES FOR EQUALITY;

BEHAVIOUR sequenceOfDaysBehaviour BEHAVIOUR

DEFINED AS "See 8.3.4.2";;

REGISTERED AS {schedAtt 6};

A4.8 [Sequence of months attribute
This strugtured attribute defines a sequence of month masks,

sequence(JfMonths ATTRIBUTE

WITH ATTRIBUTE SYNTAX
Schedulerev1-ASN1Module.SequenéeOfMonths;

MATCHES FOR EQUALITY;

BEHAVIOUR sequenceOfMonthsBehaviour BEHAVIOUR

DEFINED AS "See 8.3.6.2";;

REGISTERED AS {schedAtt 7};

A4.9 [Sequence of weeks attribute
This strugtured attribute defirfes)a sequence of week masks.

sequenceJfWeeks ATTRIBUTE

WITH ATTRIBUTE SYNTAX Schedulerev1-ASN1Module.SequenceOfWeeks;
MATCHES-FOR EQUALITY;

BEHAVIOUR sequenceOfWeeksBehaviour =~ BEHAVIOUR

DEFINED AS "See 8.3.5.2";;

REGISTERED' AS {schedAtt 8};

A.4.10 Time period attribute

This attribute defines the length of the time period for the periodic triggering of an activity in a SMO by the Periodic
scheduling object.

timePeriod ATTRIBUTE
WITH ATTRIBUTE SYNTAX Schedulerevl-ASN1Module.TimePeriod;
MATCHES FOR EQUALITY, ORDERING;
BEHAVIOUR timePeriodBehaviour BEHAVIOUR
DEFINED AS "See 8.3.7.2";;
REGISTERED AS {schedAtt 9};

A.4.11 Operation specifications attribute

This attribute defines the operations which may be scheduled for a SMO by an operations scheduling object.
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operationSpecifications =~ ATTRIBUTE

REGISTE

A4.12

WITH ATTRIBUTE SYNTAX
Schedulerev1-ASN1Module.OperationSpecifications;

MATCHES FOR EQUALITY, SET-COMPARISON, SET-INTERSECTION;

BEHAVIOUR operationSpecificationsBehaviour =~ BEHAVIOUR

DEFINED AS "See 8.3.10.2";;

RED AS {schedAtt 10};

Operation result attribute

This attribute is included in operation result record objects. It specifies the result of operations performed by operations
schedulers.

operationResult ATTRIBUTE

REGISTE

A4.13

WITH ATTRIBUTE SYNTAX
Schedulerev1-ASN1Module.OperationResult;

MATCHES FOR EQUALITY;

BEHAVIOUR operationResultBehaviour BEHAVIOUR
DEFINED AS "See 8.3.11.2";;

RED AS {schedAtt 11};

type of day controller instance attribute

typeOfDayControllerInstance ATTRIBUTE

WITH ATTRIBUTE SYNTAX Schedulerevl-ASN1Module.ObjectInstance;
MATCHES FOR EQUALITY;

BEHAVIQUR typeOfDayControllerInstanceBeh BEHAVIOUR

REGISTE

A4.14

DEFINED AS
"This attribute points to an instance of OC typeOfDayControllen.";;
RED AS {schedAtt 16};

type of day controller id attribute

typeOfDayControllerld ATTRIBUTE

REGISTE

AA4.15

WITH ATTRIBUTE SYNTAX Schedulerev1-ASN1Module.NameType;
MATCHES FOR EQUALITY;
RED AS {schedAtt 17};

week day translation list attribute

weekDayTranslationList ATTRIBUTE

WeekDay

WITH ATTRIBUTE SYNTAX Schedulerevil~ASN1Module.
[ranslationList;
MATCHES FOR EQUALITY, SET-COMPARISON, SET-INTERSECTION;

BEHAVIQUR weekDayTranslationListBeh. BEHAVIOUR

"The trans|

DEFINED AS
Jation list is a set that contains th€ mapping of a particular day of the week into a type of day. The typeOfDay can

weekday type (‘workday' or 'weekend"), or one of the special days that are defined. In weekDayTranslationList attribute, thef
one mapping for every week day/and-a weekday value shall only occur once.";;

REGISTE

A4.16

RED AS {schedAtt(18};

Behaviour for eurrent TypeOfDay initial value

currentTypeOfDayAlgorithm BEHAVIOUR

DEFINED AS

"The currgntType@fDay attribute is determined in accordance to the value of the attributes 'dateTranslationList' and
'‘weekDayTrangslationList'.";

AS

AS1

be either a
e shall be

Notifications

Operation result notification

operationResultNotification NOTIFICATION

A.6

BEHAVIOUR operationResultNotificationBehaviour BEHAVIOUR

DEFINED AS "See 8.3.11.2";;
WITH INFORMATION SYNTAX Schedulerevl-ASN1Module.OperationResult;
REGISTERED AS {schedNotif 1};

ASN.1 definitions

Schedulerevl-ASN1Module { joint-iso-itu-t ms(9) function(2) part15(15) modules (2)}
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