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national Organization for Standardization) and IEC (the Inter-
btechnical Commission) form the specialized system for worldwide
. National bodies that are members of ISO or IEC participate in the
f International Standards through technical committees established
ve organization to deal with particular fields of technical activity.
bchnical committees collaborate in fields of mutual interest. Other
Fganizations, governmental and non-governmental, in liaison with
Iso take part in the work.

information technology, ISO and IEC have established a joint
hittee, ISO/IEC JTC 1. Draft International Standards adopted by the
committee are circulated to national bodies for voting. Publication
bonal Standard requires approval by at least 75 % of the natignal
A vote.

btandard ISO/IEC 10164-11 was prepared by Joint “Technical
D/IEC JTC 1, Information technology, Subcommittee)SC 21, Open
bnnection, data management and open distributéed processing, in
with ITU-T. The identical text is published as ITU-T
on X.739.

i consists of the following parts, under the general title Information
Dpen Systems Interconnection — Systems Management:

Dbject management function

btate management function

\ttributes for representing relationships
Alarm reporting function

Fvent reporymanagement function

Log control function

becurity alarm reporting function

becurity audit trail function

Part 10:
Part 11:
Part 12:
Part 13:
Part 14:
Part 15:

Part 9: Objects and attributes for access control

Accounting metering function

Metric objects and attributes

Test management function
Summarisation function

Confidence and diagnostic test categories

Scheduling function

Annexes A and B of this part of ISO/IEC 10164 are for information only.
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Introduction

This Recommendation | International Standard specifies performjance tools to
observe characteristics of resources either directly within managed objects or
through the use of metric objects. The tools also.include provisign of statistics,
such as mean and percentile calculations, and thrésholds to generatel notifications.
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INTERNATIONAL STANDARD

CCITT RECOMMENDATION

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -

SYSTEMS MANAGEMENT: METRIC OBJECTS AND ATTRIBUTES

1 Scope

This Recor]
attributes f]
decentralis
Rec. X.700

nmendation | International Standard defines the metric objects and attributes function. The metric-0bj
inction is a systems management function which may be used by an application process in a(¢entrs
bd management environment to interact for the purpose of systems management, as defined by

| ISO/IEC 7498-4. This Recommendation | International Standard defines a function, which cogsists of

generic deffinitions. This function is positioned in the application layer of the OSI reference modél,'CCITT Rec.

ISO 7498,
described

This Recon

This Recor

and is defined according to the model provided by ISO 9545. The role of systems management fun
y CCITT Rec. X.701 | ISO/IEC 10040.

hmendation | International Standard

identifies the set of requirements satisfied by the function;

provides a model for the behaviour of general metric objects;

ects and
lised or
CCITT

X.2001
ttions is

provides a model for the behaviour of the metric objects defined in this Recommendation | Intefnational

Standard;

specifies the management requirements of the function and how these are realised by specific
managed objects and their behaviour;

specifies the abstract syntax of the parameters of the MAPDUs that will be used to refer to 1
objects and their attributes; and

defines managed objects.

hmendation | International Standard

does not define the nature'of any implementation of this Recommendation | International Standard;,

does not specify the .manner in which management is to be accomplished by the user
Recommendation-['International Standard;

does not define the nature of any interactions which result in the use of this Recommen
International Standard;

ation of

hanaged

d

of this

dation |

does_(not" specify the services necessary for the establishment, normal and abnormal release of a

management association;

does not define the interactions which result by the simultaneous use of several management fqnctions;

and

does not define connection establishment or authorization requirements for the use of these functions or

for any associated activity.

2 Normative references

The following CCITT Recommendations and International Standards contain provisions which, through reference in this
text, constitute provisions of this Recommendation | International Standard. At the time of publication, the editions
indicated were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on
this Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent
editions of the Recommendation and Standards listed below. Members of IEC and ISO maintain registers of currently
valid International Standards. The CCITT Secretariat maintains a list of the currently valid CCITT Recommendations.

ITU-T Rec. X.739 (1993 E)
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2.1

2.2

2.3

2

Identical Recommendations | International Standards

Paired Recommendations | International Standards equivalent in technical content

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

CCITT Recommendation X.720 (1992) | ISO/IEC 10165-1:1993, Information technology — Open Systems
Interconnection — Structure of management information: Management information model.

CCITT Recommendation X.721 (1992) | ISO/IEC 10165-2:1992, Information technology — Open Systems
Interconnection — Structure of management information: Definition of management information.

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

CCITT Recommendatlon X.730 (1992) I ISO/IEC 10164-1:1992, Information technology — Open Systems

management ﬁlnrhnn

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

CCITT Recommendation X.733 (1992) | ISO/IEC 10164-4:1992, Information technelogy — Open Systems
Interconnection — Systems Management: Alarm reporting function.

CCITT Recommendation X.200 (1989), Reference model of OpetrSystems Interconnection for CCITT
Applications.

ISO 7498:1984, Information processing systems — Open. Systems Interconnection — Basic [Reference
Model.

CCITT Recommendation X.208 (1988), Specification of abstract syntax notation one (ASN.1).

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

CCITT Recommendation X.209 (1988),. Specification of Basic Encoding Rules for abstrqct syntax
notation.

ISO 8825:1990, Information technology — Open Systems Interconnection — Specification| of Basic
Encoding Rules for Abstract Syntax Notation One (ASN.1 ).

CCITT Recommendation)X.700 (1992), Management framework definition for Open| Systems
Interconnection (OSI) for CCITT applications.

ISO 7498-4:1989,\Information processing systems — Open Systems Interconnection — Basic |Reference
Model — Part'4:)Management framework.

CCITT Recommendation X.710 (1991), Common management information service definition for CCITT
applications.

ISOIEC 9595:1991, Information technology — Open Systems Interconnection — Common mdnagement
information service definition.

CCITT Recommendation X 711 1001\ Conpmon—managaenpiont imfoyrmation nyatonal ensnifib t
CCHFTFRecommendationX—F+H D Common—managementinformationprotocol ifitation for

CCITT applications.

ISO/IEC 9596-1:1991, Information technology — Open Systems Interconnection — Common management
information protocol specification.

Additional references

ISO 3534-1:1993, Statistics — Vocabulary and symbols — Part 1: Probability and general statistical
terms.

ISO/IEC 9545:1989, Information processing systems — Open Systems Interconnection — Application
Layer structure.

CCITT Recommendation M.3100 (1992), Generic Network Information Model.

ITU-T Rec. X.739 (1993 E)
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3 Definitions

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

3.1 Basic reference model definitions

This Recommendation | International Standard makes use of the following terms defined in CCITT Rec.

ISO 7498:
a) open system,;
b) OSI resource;

¢) systems management.

3.2 anagement Iramework definifions
This Recgmmendation | International Standard makes use of the following terms defined in CCITT Rec.
ISO/MEC T498-4:
managed object;
management information;
)  OSI management.
33 ystems management overview definitions

This Recgmmendation | International Standard makes use of the following~terms defined in CCITT Rec.
ISO/IEC 10040:

agent;

agent role;

managed system;

management application protocol data unit;
management operation;

manager;

manager role;

managing system;

notification;

systems management functional unit.

34 efinition of management information definitions

This Recdmmendation®| International Standard makes use of the following terms defined in CCITT Rec.
ISO/IEC 1j0165-2:

).<{/counter;

by gauge;
¢) threshold;
d) counter-threshold;

e) gauge-threshold.

3.5 Standard definitions of statistics

This Recommendation | International Standard makes use of the following terms defined in ISO 3534-1:
a) fractile of a probability distribution;
b) mean of a random variable;

¢) variance.

ITU-T Rec. X.739 (1993 E)

1994(E)

X.200 |

X.700 |

X.701 |
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3.6 CMIS definitions
This Recommendation | International Standard makes use of the following terms defined in CCITT Rec. X.710 |
ISO/EC 9595:

3.7
For the p

3.71
already a

3.7.2
3.7.3

3.74
metric al{

3.7.5
results.

3.7.6

attributes| observed in managed objects.

3.7.7
summarij

3.7.8
3.7.9

3.7.10
is synchr

3.7.11

measured

3.7.12
but reject

3.7.13

a) attribute;
b) Common Management Information Service;
c) invoker;

d) performer.

Additional definitions

capacity: The current amount of resource (e.g octets per second) available to users, including [resources
located for use, as well as resources available for future allocation.

granularity period: The time between the initiation of two successive scans.
metric: A value calculated from observed attribute values.

metric attribute: An attribute of a metric object whose value is either used as a parameter of ong or more
yorithms or whose value represents the output of such an algorithm.

metric algorithm: The behaviour of a metric object which models a formalized process to calculate specified

metric object: A managed object that contains at least one attribute whose value is calculated from|values of

observed attribute: An attribute of a managed object*whose value is being scanned by a metric|object or
ation object.

observed object: A managed object with one'or more observed attributes.
percentile: The K-percentile of a probability distribution is the K/100 fractile of the distribution.

period synchronization time: The time to which the start of a repeating time period (e.g. granularity period)
bnized.

rate: The change in a value over a specified interval of time.
NOTE - Instantaneous_rate is the derivative of the value with respect to time and cannot generally be measured. The
Fate approaches the instantaneous rate as the specified interval of time approaches zero.

rejection rate:, The rate of the number of requests rejected or the rate of the amount of requested|resources
ed due to non-available capacity.

resource request rate: The rate of the number of requests or the rate of the amount of resources reqfiested.

given poi
interval.

3.7.15

4

resource utilization: The amount of capacity in use. Resource utilization can be measured as instanfaneous or
Maie—O ne-mMecdn-over4d "‘,“, a AStaRtaReoUuS-IesSo ‘,,:!‘_ tic-amount-o apaci i useata
nt in time. Estimated mean resource utilization is an estimate of the mean resource utilization, taken over a time

scan: A sampling process of observing attribute values at a specified point in time.

Abbreviations

CMIS Common Management Information Service
EWMA Exponentially Weighted Moving Average
GP Granularity Period

MAPDU Management Application Protocol Data Unit

ITU-T Rec. X.739 (1993 E)
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max maximum
min minimum
MOCS Managed Object Conformance Statement
MTP Moving Time Period
PCT A value for which a percentile is calculated
TPDU Transport Protocol Data Unit
SMTP Second Moving Time Period

UWMA Uniformly Weighted Moving Average

: 1994(E)

(

Conventions

This Recompmendation | International Standard does not define any services.

6

In terms of

7

Requirements

functionality, the requirements to be satisfied are:
the definition of statistical monitoring tools to derive metrics to charact€rize performance;

the definition of a monitoring function which provides metrics~which can be used to dete
resource request rate, resource rejection rate, and resource utilization;

the specification of mechanisms to obtain these metrics;

ability to include additional performance informatien into those notifications;

the specification of mechanisms to control the.operation of this function;

function;

the ability to model either physical* capacity limitations or those limitations imposed by adm
decisions;

the scheduling of metric monitoring over a specified interval of time; and

managed objects under observation.

Models

rmine the

the specification of notifications to be generated when' these metrics exceed threshold values,|and the

the ability of an external managing system to modify parameters defined and used in this mqnitoring

irfistrative

the ability for a managing system to enable and disable performance measurements independent of the

This Recolnmendation | International Standard provides managers of performance with tools to observe charactetistics of

resources

methods to

71

observe resources and to provide statistics. These tools also include thresholds to generate notificati

ons.

pither. directly within observable managed objects or through the use of metric objects. The toolsl.‘include

The Metric object model

The metric object model defines the basic concepts of OSI metric objects and their operation in open systems.

7.1.1

Metric monitoring process

The monitoring process for the metric objects in general can be divided into the steps described in 7.1.1.1 through

7.1.14.

7.1.1.1 Data capture

The data necessary to compute the observed values are extracted from the observed managed objects. The observed
values are monitored by sampling at intervals specified by a granularity period.

ITU-T Rec. X.739 (1993 E)
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7.1.1.2 Data conversion

The extracted data are converted to the forms suitable for their intended use. The conversion algorithm may be specified
by metric objects. If the conversion algorithm is absent, conversion is not performed.

Metric monitoring uses counters, gauges, or derivatives of gauges to compare measures against given criteria. The
observed values may be converted from counters to gauges or from gauges to derivatives of gauges. A simple method
for these two types of conversions is to take two readings of a value (e.g. a counter) over an interval of time and compute
their difference (a rate). Every time this is repeated a new value of the rate is obtained. This method, often referred to as
the fixed time window, is a simple way of deriving a gauge value from a counter value or computing a derivative of a
gauge from a gauge value. In some cases this may be the only processing required on the observed data by the metric
object.

7.1.1.3 Data enhancement

If requir,:ld, the information content of the data may be enhanced by reducing the effect of random variatipns. Data
enhancenjent is performed according to an arithmetic algorithm. After data enhancement, the enhanced datd 4re visible
externally in gauge attributes.

A prelimjnary form of analysis, data enhancement extracts the information content from the dafa uSing an grithmetic
algorithm. Data enhancement techniques include smoothing to filter out the stochastic variatiofs of the value of the
monitored attribute, to find trends within the data.

7.1.1.4 |Data analysis

The infornation is analysed and used to fulfill a performance requirement. In metric‘monitoring, the analysis|is simple
comparis¢n of the calculated gauge values with the thresholds to trigger the generation of alarms.

Metric oHjjects are defined to fulfill some general or specific metric monitéring objectives. The data conversio and data
enhancenjent steps may be absent in a particular metric object. The required monitoring process is set up at the metric
object crr'%ation time by setting: the observed attribute identifiers\(data capture), data conversion algorithm, data
enhancenjent algorithm, and data analysis specification. The pfocess is controlled during the lifetime of the metric
managed [object by: adjusting the data enhancement algorithm\(e.g. changing a moving time period), and adjpsting the
data analysis algorithm (e.g. adding or modifying threshold Iévels).

7.1.2 Requirements on metric object classes

One perf¢rmance management requirement is to provide statistical measurement of the performance of resourcgs. Metric
objects hpve attributes representing such statistical measurements. The basic variables from which the staistics are
derived dan be defined by reference to attribute definitions corresponding to those variables in manaﬁ%d object
definitiorfs representing the resource in question. In this way, metric objects are related (statically or dynanjically) to
observed [managed objects representifig'the underlying resources. The behaviour of metric objects is controlled by their
attributes|including a defined class of algorithm. Metric objects are defined consistent with the guidelines ¢f CCITT
Rec. X.722 | ISO/IEC 10165-4:

713 Characteristics of metric objects
The metr|c objects may-have characteristics to provide, for example:
—  theudeéntification of the metric object;

—( ,the identification of observed managed objects and one or more of their observed attributes;

— the idenufication of the Metric atgorthmm used 11T the Observations;

— the number of samples, frequency of observations, and the time of the last observation;

—  the scheduling of the observations;
— the indication of the results of its metric algorithms;
—  the threshold values at which to report alarms; and

—  the management of administrative state.

A managing system may request a managed system to create a metric object. If a metric object is created, a notification
indicating the managed object creation may be emitted by the metric object.

A managing system may request a managed system to delete a metric object. If a metric object is deleted, a notification
indicating the managed object deletion may be emitted by the metric object.

6 ITU-T Rec. X.739 (1993 E)
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7.1.4 Relationships of metric objects to other managed objects
The managed system uses internal mechanisms for conveying the observed attribute values to the metric object.

Metric objects have one or more relationship attributes to allow the identification of observed managed objects and their
attributes to be observed. The values of each of these relationship attributes shall be read-only and are set at the time of
metric object creation. However, additional attributes of a metric object may be defined to be modifiable. The
relationship of a metric object with an observed managed object is a one-way asymmetric relationship.

7.14.1 Containment relationships

The metric object may either be contained in the observed managed object or within some other managed object.

7.1.5 Use of smoothing algorithms in metric objects

The derivefd gauge atiribute ol a metric object may be regarded as a random variable having a probability disjribution
that is parameterised by time. At a given time, characteristics of the probability distribution can be estimated by applying
smoothing[algorithms to observations of the derived gauge attribute.

Time-orierfted smoothing algorithms for estimating mean, variance and percentiles are described in, Annexes B and C.
These algofithms are based on weighted averages of observations taken in a moving time period.

The quality of estimates given by these algorithms depends upon:

the relative variation of the probability distribution during the moving timre period;

the number of observations during the moving time period; and

the independence of observations.

Optimal vplues for the moving time period and the number of obseryations within that period depend ypon the
characterisfics of the probability distribution of the derived gauge attribute.

7.2 Supporting metric objects

managed @bjects are the monitor metric, mean monitor,” algorithm indicating mean monitor, moving average mean

This clausg describes the metric objects which are definéd by this Recommendation | International Standax%. These
monitor, mlean and variance monitor, mean and percentile monitor, and mean and min max monitor metric objec

S.

The monitpr metric managed object is used to pbserve a counter or a gauge type attribute and update the derivgd gauge
attribute after each observation. If the observed attribute is a counter, the monitor metric managed object may |derive a
gauge value from the counter. In this case the derived gauge value is the difference between successive observations of
the counteg. If the observed attribute is"a gauge the derived gauge value will be equal to the observed attribute at|the time
of each observation. The monitor metric managed object’s activity can be scheduled. The monitor metric tanaged
object may have a severity indicating gauge-threshold applied to the derived gauge attribute. The managed object may
emit a quality of service alapm.notification whenever the threshold value is crossed. The notification may also|indicate
the specifi¢ problem related te‘the observed attribute (e.g. rejection rate).

The mean [monitor managed object class is derived from the monitor metric managed object class. In additidn to the
characteristics of the“monitor metric managed object, the mean monitor managed object has an estimate of mean
attribute uged tg provide the estimate of the mean of the derived gauge attribute value. The severity indicating gauge-
threshold valti€ in this managed object is applied to the estimate of the mean attribute. If enabled the managed object will
emit a quak ervice-alarmnotification—wheneverthe-thre alae : ification—ma olindicate
the specific problem related to the observed attribute (e.g. rejection rate).

The algorithm indicating mean monitor managed object class is derived from the mean monitor managed object class. In
addition to the characteristics of the mean monitor managed object, the algorithm indicating mean monitor managed
object provides the identifier of an algorithm used to derive the estimate of the mean.

The moving average mean monitor managed object class is derived from the mean monitor managed object class. In
addition to the characteristics of the mean monitor managed object, the moving average mean monitor managed object
specifies the EWMA algorithm used to estimate the mean value.

The mean and variance monitor managed object provides estimates of the mean and the variance of an observed
attribute. This managed object class is derived from the moving average mean monitor managed object class. In addition
to the characteristics of the moving average mean monitor managed object, the mean and variance monitor managed
object has an attribute needed for the algorithm used to evaluate the variance.
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The mean and percentile monitor managed object provides estimates of the mean, median, nth percentile, largest in a
replication and the smallest in a replication values of an observed attribute. This managed object class is derived from
moving average mean monitor managed object class. In addition to the characteristics of the moving average mean
monitor managed object, the mean and percentile monitor managed object has attributes needed for the algorithm used to
evaluate the percentile.

The mean and min max monitor managed object provides estimates of the mean, as well as the smallest and largest
values of an observed attribute. The managed object class is derived from the mean monitor managed object class. In
addition to the characteristics of the moving average mean monitor managed object, the mean and min max monitor
managed object has attributes needed to provide the largest and smallest values.

7.3 Severity indicating gauge-threshold model

This Recdmmendation | International Standard defines a severity indicating gauge-threshold attribute type whigh is used
to trigger|notifications for monitoring resources. This attribute type has behaviour similar to that of a gauge-threshold
attribute tlype, as defined in 9.3.2 of CCITT Rec. X.721 | ISO/IEC 10165-2. The syntax of the severity indicating gauge-
threshold |is that of the gauge-threshold enhanced to associate an optional severity indication parameter-with egch of the
notify-high and notify-low submembers of each threshold level member.

If the seYerity indication parameter is present, its value is used in the perceived severity parameter of gl alarms
associated with that threshold’s submember.

An optiorfal mechanism is provided for determining the value of the specific problems parameter of emitted quality of
service alarm notifications.

The exanjple in Figure 1 illustrates three threshold levels. Threshold leyels 1 and 2 are triggered in the ipcreasing
direction [while threshold level 3 is triggered when the gauge valuéds decreasing. The emission of the nofjifications
associated with the severity indicating gauge-threshold is as follows:

L initially, if notify-high’s on/off switch is true and the gauge value becomes equal to or grdater than

threshold level 1, in a positive going direction, then the defined event notification is triggered; sybsequent
crossings of notify-high’s gauge value shall'not cause further generation of event notifications Inless the
gauge value becomes equal to or less than threshold level 1-clear value.

L initially if notify-low’s on/off switeh is true and the gauge value becomes equal to or less than [threshold
level 1-clear, in a negative goihg’direction and the gauge value has been greater than or equal to [threshold
level 1, then the defined event notification is triggered if there is an outstanding event notifi¢ation for
threshold level 1; subsequent crossings of notify-low’s gauge value shall not cause further gengration of
event notifications unless the gauge value becomes equal to or greater than threshold level 1 valde.

Pointer indicates gauge value

~

Threshold Level 2 — Clear
Threshold Level 2

Threshold Level 3 — Clear Threshold Level 1 — Clear

2\ Threshold Level 1

Capacity or Maximum Rate

Threshold Level 3 £

Gauge Lower T0719770-94/do1  Giauge Upper
Limit Limit

Figure 1 — Example severity indicating gauge-threshold
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If the notification switch for threshold level 3 is set to “true” a notification will be emitted as follows:

1994(E)

initially, if notify-low’s on/off switch is true and the gauge value becomes equal to or less than threshold

level 3, in a negative going direction, then the defined event notification is triggered; subsequent
crossings of notify-low’s gauge value shall not cause further generation of event notifications unless the

gauge value becomes equal to or greater than threshold level 3-clear value.

threshold level 3-clear, in a positive going direction and the gauge value has been less than or

initially, if notify-high’s on/off switch is true and the gauge value becomes equal to or greater than

equal to

threshold level 3, then the defined event notification is triggered; subsequent crossings of notify-high’s
gauge value shall not cause further generation of event notifications unless the gauge value becomes equal

to or less than threshold level 3 value.

7.4 Metric objects and models for workload monitoring

This Recommendation | International Standard provides for resource monitoring. Monitoring of resources

ncludes

monitoring of resource utilization, rejection rate, and resource request rate. Additionally, this Recomimeéndation |

Internationpl Standard provides for setting of threshold values, reporting of early warning and jsevere
conditions,{and the clearing of those conditions.

N

Three modEls are defined to fulfill OSI workload monitoring requirements:

- the resource request rate model provides monitoring of requestsforusage of resources.

the resource utilization model provides monitoring of the amount of resource in use;

the rejection rate model provides monitoring of service request rejection’rate; and

warning

OTE 1 - The unit for utilization and capacity can be the amount of resources in use or a rate derived from the cymulative
amount of r¢sources used.

In some cdses, it is possible that the service requests are rejected before the capacity is fully utilized. For example, this

happens w

Systems ¢
supported

the same resource. The resource utilization model indicates the variation of usage of the resource. When the

cannot be
request rat

Users of thiis management service must be aware that capacity could decrease (e.g. because of a system fault).

The relatignship between the resource utilization, rejection rate, and resource request rate of the same (hypo
resource is|illustrated in Figure 2. Together; these three quantities provide an estimate of the workload for that r

Each of th
defined in
threshold 1

For examp
may be rej
correspond

resources, [posSibly to allocate them for service for other use. In such a case, the manager may be made aw

Although Iot shown in Figure 2, there may be instances when the manager needs to be aware of the under-utilij

downward tri

hen the amount of resource requested exceeds the remaining‘available capacity.

here are relationships among them. These relationships exist because each model is associated with t

fulfilled, the rejection rate model provides information concerning rejection rate conditions. The
e model provides information concerning request rates.

Annex A. Each gaugethas a severity indicating gauge-threshold, which is a set of threshold leve
Evel contains a pair 0f\(high and low) threshold values.

le, threshold level.1 in Figure 2 may be associated with a more severe condition than threshold level
barded as am early warning. Then, each of the high values is used to trigger a notification indic:
ing condition and the low values are used to trigger a notification indicating the clearing of the condit

in support one or more models to fulfill their management requirements. When more than one rodel is

e use of
request
resource

thetical)

e.[ource.
ese quantities is modelled as-a gauge. A severity indicating gauge-threshold, illustrated in the figure elow, is

Is. Each

D, which
iting the
on.

ration of

hre by a

In addition to resource utilization gauge-thresholds, similar gauge-thresholds are defined for the rejection rate and
resource request rate. These operate as described for the resource utilization gauge-threshold, although, in general, only
the increasing gauge-thresholds would be required.

To support resource utilization, resource request rate and rejection rate monitoring using metric objects the observed
managed object must provide gauge or counter attributes for deriving the resource utilization, the resource request rate
and the rejection rate respectively.

NOTE 2 - There are several possible ways to handle a user request if the request cannot be fully satisfied:

a) the request is totally rejected;

b) the request is partially satisfied;

c) the request is queued and will eventually be satisfied;

d) the request is queued for a maximum amount of waiting time.
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Resource *

Utilization
Capacity Threshold
Level 1
Threshold
Level 2
>
Rejection
Rate A
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\ High Threshold
Low Lewel 2
‘ >
Resource A
Request VAN
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Rate k ! NN ) La?v1 Level 1
|
1
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4 X
|
> Time
T0719780-94/d02

Figure 2 — Resource utilization, rejection rate and resource request rate

In the firstfcase the semantics of reseurce request rate and rejection rate are obvious and no further explanation is needed. However in
all other cdses the precise semantics of resource request rate and rejection rate is dependent on the behaviour of the observedl managed
object.

Gauges cqn be used to/model the values of resource utilization, rejection rate, and resource request rate. A genefic model
of such a pauge is\illustrated in Figure 1.

7.4.1 IResource utilization gauge model

In addition to the common characteristics specified in 7.4, the resource utilization gauge has the following specific
characteristics:

a) The value of the gauge indicates the resource utilization which is the result of calculations over a time
interval that may be specified by the manager.

b) The utilization will tend to increase as resources are supplied to users.
¢) The utilization will tend to decrease as resources are released by users.

d) There are smoothing algorithms for calculating the value of estimated means. These algorithms are
defined in Annexes B and C. If the mean monitor managed object class or any of its subclasses are used,
an algorithm is selected for calculating the value of the estimated mean utilization. If the data
enhancement process is not required, the monitor metric managed object class can be used.
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e) Resource utilization is measured as an estimate of the mean utilization over a time interval. Estimated
mean resource utilization is an estimate of the mean amount of either services supplied or workload
(selection depends on units of capacity) utilization.

NOTE - By using the appropriate metric object class, resource utilization can be reported as either instantaneous utilization
values or an estimate of the mean utilization over a time interval.

7.4.2 Rejection rate gauge model

In addition to the common characteristics specified in 7.4, the rejection rate gauge has the following characteristics:

a) The value of the gauge indicates the rejection rate which is the result of calculations over a set of time
intervals that may be specified by the manager.

b) The rejection rate will tend to increase as user requests for resources are denied and will tend to decrease
as user requests are granted or users submit less requests for resources.

d) There are associated algorithms for calculating the value of the rate. The algorithms are \défined in
Annexes B and C.

d) Rejection rate is measured as an estimate of the mean rejection rate over a time interval that| may be
specified by the manager. Estimated mean rejection rate is an estimate of the mean amount pf either
service requests or workload (selection depends on units of capacity) rejected per unit time dug to non-
available capacity, taken over a time interval that may be specified by the manager.

7.4.3 Resource request rate gauge model

In additioh to the common characteristics specified in 7.4, the resource request rate gauge has the fpllowing
characterigtics:

d) The value of the gauge indicates the resource request rate which is the result of calculations ovef a set of
time intervals that may be specified by the manager.

B) The resource request rate will tend to increase as_usér requests for resources arrive and will tend to
decrease as users submit less requests for resources.

d) There are associated algorithms for calculating the value of the rate. The algorithms are dgfined in
Annexes B and C.

d) Resource request rate is measured as>an estimate of the mean resource request rate over a timq interval
that is specified by the manager. Estimated mean resource request rate is an estimate of the mean amount
of either service requests or workload (selection depends on units of capacity) requested per Init time
taken over a time interval that.is specified by the manager.

7.5 Use of metric objects for workload monitoring

The monitpr metric managed. object or any of its subclasses may be used for generating notifications related to|resource
utilization| when it is desired-to apply a threshold directly to the derived gauge representing resource utilization. The
monitor njetric managed-object may also be used for generating notifications related to resource request [rate and
rejection rpte when it-iS desired to apply a threshold to a gauge derived from a counter that counts requests or rgjections
for the respurce. If\a-counter difference package is included in the monitor metric managed object, the underlying gauge
is treated gs a,counter.

OTE — The unit for utilization and capacity can be the amount of resources in use or a rate derived from the chmulative
amount of resources used.

The mean monitor managed object class or its subclasses may be used for generating notifications related to the average
value of the derived gauge derived over time for resource utilization, resource request rate or rejection rate. If the
resource request rate and rejection rate are to be calculated from a counter that counts requests or rejections for the
resource, or if the resource utilization is derived from a cumulative usage counter, then a counter difference package
shall be included in the instances of the mean monitor managed object class or its subclasses.

The moving average mean monitor managed object may also be used for workload monitoring. When the moving
average mean monitor managed object is used for workload monitoring it is possible to obtain information about and
manage the algorithm used in measurements.

Other managed objects may generate notifications related to resource utilization, resource request rate or rejection rate if
their definition includes the appropriate generic definitions defined in this Recommendation | International Standard.
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8

8.1

Generic definitions

Managed objects

The managed object classes defined in this Recommendation | International Standard are, with the exception of scanner,
metric objects whose inheritance structure is shown in Figure 3.

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

Scahner
Monitor Metric

|

Mean Monitor

\ Algorithm Indicating Mean Monitor

Moving Average Mean Monitor

/ \ Mean and Min Max Monitor
Mean and Variance Monitor

Mean and Percentile Monitor

T0719790-94/d03

Figure 3 - Inheritance structure of metric objects

Note — Instantiable’managed objects are underlined.

To report| threshold crossing’events metric objects use the Alarm reporting service defined in CCITT Rec

ISO/MEC

0164-4.

At least one threshold level shall be specified on those metric objects which have severity indicating gauge-
attributes.| If ,only one threshold level is specified, it shall represent a severe threshold level as defined for

monitoring.

X.733 1

threshold
workload

Attribute values of managed objects can be read or modified in accordance with the operations described in CCITT
Rec. X.720 1 ISO/IEC 10165-1.

8.1.1

8.1.1.1

Scanner

Overview

The scanner managed object class is a non-instantiable superclass from which other managed objects (e.g. metric
objects) are derived. It defines the facilities for periodically sampling the values of a specified set of attributes within
specified managed objects. The intervals during which the periodic scans may occur can be controlled according to a

schedule.

12
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8.1.1.2 Attributes and packages of the scanner

The scanner managed object class has the following attributes:
a) Scanner ld

This attribute contains a value used to identify an instance of the scanner managed object class (i.e. the
scanner Id is used for naming).

b) Operational state

This attribute is defined in CCITT Rec. X.731 1 ISO/IEC 10164-2.
c) Administrative state

This attribute is defined in CCITT Rec. X.731 | ISO/IEC 10164-2.

) Granularity period

This attribute contains the granularity period indicating the time between scans.

The scanner managed object class has the following conditional packages:
- availability status package (present if the scanner can be scheduled);

- duration package (present if the managed object function is scheduled to start at@ specified time|and stop
at either a specified time or function continuously);

L daily scheduling package (present if both the weekly scheduling package and external scheduler packages
are not present in an instance and daily scheduling is required);

L weekly scheduling package (present if both the daily scheduling. package and external scheduler packages
are not present in an instance and weekly scheduling is required);

L external scheduling package (present if both the daily “scheduling package and weekly sdheduling
packages are not present in an instance and a referencet0-an external scheduler is required);

L period synchronization package (present if clock synchronization for the granularity period is required. If
this package is not present then clock synchronization is a local matter.);

L create delete notifications package (presentif‘notification of managed object creation and deletign events
is required);
L attribute value change notificationpackage (present if notification of attribute value change pvents is
required); and

- state change notification package (present if notification of state change events is required).
NOTES

| The first five packages are defined in CCITT Rec. X.721 | ISO/IEC 10165-2.

P The period synchronization package is defined in 8.1.9.9.

B The last three packages are defined in CCITT Recommendation M.3100.

8.1.1.3 Behaviour of the scanner

A managgd object of this class represents the ability to retrieve values of attributes of managed objects and| produce
summary finformation from those values. This summary information may be made available in attributes, notifications,
action replies;.or some combination of these. Summary information may consist of observed attribute values or|statistics
calculated Trom these values (either over time or over managed Objects).

Observed attribute values are retrieved during a “scan”, which is initiated periodically, at the end of each granularity
period, provided that the granularity period is non-zero.

The granularity period attribute indicates the length of the granularity period. The granularity period in the scanner
managed object class shall not be modified unless the value of the administrative state is “locked”. If the period
synchronization package is not present, the time at which a granularity period starts after the scanner is unlocked is a
local matter.

The administrative state attribute is used to suspend or resume the scanning function. If administrative state has the value
“unlocked”, the scanner is administratively permitted to perform scans. If administrative state has the value “locked”, the
scanner is administratively prohibited from performing scans.

The operational state attribute represents the operational capability of the scanner to perform its functions.
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If present, the availability status attribute indicates whether the schedule inhibits the scanning function, consistent with
the description of the availability status attribute in CCITT Rec. X.731 | ISO/IEC 10164-2.

The scanning function can be suspended or resumed according to a schedule. If the schedule suspends the scanning
function, any scan that is in progress continues.

If the period synchronization package is present, the period synchronization time attribute, contained in this package, is
used to determine the time to which the granularity period is synchronized. The period synchronization time attribute
shall not be modified unless the value of the administrative state is locked. The start of each granularity period is an
integral number of granularity periods before or after the time specified by this attribute.

If the attribute value change notification package is present, then changes to the granularity period or to the period
synchronization time shall cause attribute value change notifications to be emitted. If the state change notification
package is present, then changes to the operational state or administrative state shall cause state change notifications to
be emitted.

NOTES

It is assumed that the observed attributes can be scanned within the granularity period. If a scan §syinitigted when
another scah is in progress, then how the conflict is resolved is a local issue.

b The scan may occur at slightly different times for each observed attribute, but the time skew.between the|start of a
scan and thg scan time for a given attribute in the scan should be approximately equal between successive scans.

8.1.2 Monitor metric

8.1.2.1 Overview

The monif]:r metric managed object class is defined as a subclass of the scanner ‘managed object class. The] monitor
metric managed object monitors values of an attribute in an observed managed object at intervals specifiefd by the
granularity period. A gauge value is derived from the values of the observed attribute.

8.1.2.2 Attributes and packages of the monitor metric

The monitor metric managed object class has the following attributes:
)  Observed object instance

This attribute is used to identify the instancé-of the managed object that contains the observed ttribute.
Its value shall be specified when the monitor metric managed object is created and may not be mqgdified.

b)  Observed attribute identifier

This attribute is used to identify the observed attribute of the observed managed object. Its valug shall be
specified when the monitor metric managed object is created and may not be modified.

) Derived gauge

This attribute contdins the gauge value derived from the values of the observed attribute. If there {s neither
a counter difference nor a gauge difference package present, the derived gauge attribute value contains the
last observed value of the observed attribute. If either of the difference packages is present, th¢ derived
gauge value, contains the value of the difference between two successive observations of the pbserved
attribute/value.

The monifor metricsmanaged object class has the following conditional packages:

- {counter difference package (present if counter to gauge conversion is required and the gauge c1ifference

package is not present):
r (=} r M

—  counter overflow package (present if the counter difference package is present and modulo arithmetic is
required to calculate the new value of the derived gauge on counter overflow);

—  gauge difference package (present if gauge to derivative conversion is required and the counter difference
package is not present);

—  derived gauge-threshold package (present if a threshold on the derived gauge is required);

—  specific problems indication (present if specific problems indication behaviour is required and the derived
gauge-threshold package is present); and

—  derived gauge timestamp package (present if timestamping associated with updating the derived gauge is
required).

Further description of these packages is contained in 8.1.9.
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The monitor metric managed object monitors values of an attribute in an observed managed object. The observed

attribute is monitored at intervals specified by the granularity period. A gauge value (derived gauge) is derived from the

values of the observed attribute. The value of the derived gauge attribute shall remain the same until the next

observation.

The presence or absence of the difference packages (i.e. counter difference and gauge difference) determines how the

output of the data conversion process is derived from the observed attribute. If neither package is present, the derived

gauge attribute value contains the last observed value of the observed attribute. If either of the difference packages is
present, the derived gauge value contains the value of the difference between two successive observations of observed
attribute value.

If a difference package is not present, the units of the derived gauge are the same as the units of the observed attribute.

if a difiefence pacCKage IS pIesci, uic umis O the—derived gaugc s Tetated o theimervat-betweemrobsgrvations
(granularify period). For example, if the derived gauge has a value of 60 and the observed attribute is a gourier of the
number of messages, with the granularity period at 15 minutes, the derived gauge represents a value of 60'mesgages per

18 mi q
15 minutes.

The presepice of the derived gauge timestamp package requires monitor metric instances to update the derivpd gauge
timestamp attribute with the current time, whenever the derived gauge attribute value is updated:

If the derijed gauge-threshold package is present, the severity indicating gauge-threshold'in the package is applfed to the
derived gduge attribute, and a threshold crossed quality of service alarm notification(will be emitted when the derived
gauge valfie crosses the threshold values. In addition, the presence of the derived<gauge timestamp packagg requires
managed ¢bject instances to report the derived gauge timestamp attribute as part of the monitored attributes pargmeter of
any quality of service alarm notification.

The qualily of service alarm notification parameters shall be as specified in 8.2.1. The value of the derived gauge
attribute shall be in the observed value element of the threshold infermation parameter of the quality of servjce alarm
notificatidqn. The values of the observed object instance and observed attribute identifier shall be in the monitored
attributes parameter of the quality of service alarm notification.

If the condlitional specific problems indication package is present, the specific problems indicator attribute valug (used to
specify a|specific type of metric monitoring) shall beplaced into the specific problems parameter of the threshold
crossed quality of service alarm notification.

The obsefved attribute is specified by the observed attribute identifier of the managed object identified by [observed
object instance. If the counter difference package is absent, the observed attribute is treated as a gauge. If the gauge
differencq package is present, the observed attribute is treated as a gauge.

When the|monitor metric managed object is created, the following shall be specified:
L the scanner Id, observed object instance, observed attribute identifier;
L the granularify period (i.e. time between observations of the observed attribute);

L if the counter difference package is present, then the data conversion process is calculated accprding to
the counter difference package behaviour;

| if the counter overflow package is present, then the metric object shall ensure that the valye of the
modulus value attribute is initialized before entering the on-duty condition.;

—1if the gauge difference package is present, then the data Conversion process is calculated according to the
gauge difference package behaviour;

—  a choice of at most one of the available scheduling packages. The scheduling packages are defined in
CCITT Rec. X.721 | ISO/IEC 10165-2;

- if the derived gauge-threshold package is present, then the severity indicating gauge-threshold (i.e. the
threshold levels to be applied to the derived gauge attribute value for generation of quality of service
alarm notifications) shall be specified; and

—  if the observed attribute identifier references an attribute that is not of real or integer type, the creation
shall fail and the CMIS error “invalid attribute value” shall be returned.

If the state change notification package is present, then changes to the administrative state, operational state, and
availability status shall cause state change notifications to be emitted.
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The lifetime of the metric object may be controlled by the managing system by requesting the managed system to delete
the metric object. If the managed system deletes a metric object and the create delete notifications package is present, a
notification indicating managed object deletion is emitted. The notification shall include the values of the attributes of
the metric object at the time of deletion.

Attributes of the counter difference, counter overflow, gauge difference, derived gauge-threshold, and specific problems
indication packages may only be modified if the administrative state is locked. If the attribute value change notification
package is present, then modifications of these attributes shall result in an attribute value change notification.

8.1.3 Mean monitor

8.1.3.1 Overview

The mean monitor managed object class is defined as a subclass of the monitor memc managed object class The mean
monitor manag : : ederive : g gauge-
threshold |is applled to the estimate of the mean attrlbute for the purpose of generatmg quallty of servife alarm
notificatiops.

8.1.3.2 Attributes and packages of the mean monitor

The mean|monitor managed object class has the following attributes:
)  Estimate of mean

This attribute contains the estimate of the mean calculated by the algorithm. The initial valug of this
attribute shall be supplied upon creation of the metric object for use/in initialising the algorithm. The
attribute may be modified after creation of the metric object in order)to re-initialise the algorithm,|

b) Moving time period

This attribute contains the effective time interval over which values are scanned to calculate an|estimate

of the mean. This attribute shall be initialised when the metric object is created and may be modifjed.
NOTE - The value of this attribute should be.greater than or equal to the value of the granularjty period

attribute.

The mean|monitor managed object class has the following conditional packages:
1+  estimate of mean threshold package (present if threshold on estimate of mean is required);

+  specific problems indication package (present if specific problems indication behaviour is reqjlred and
either the estimate of mean threshold package is present or the derived gauge-threshold pdckage is
present).

Further description of these packages is-contained in 8.1.9.

8.1.3.3 Behaviour of the mean monitor
The estimpte of mean attribute has the same units as the derived gauge attribute.

The estimpte of the/mean of the derived gauge attribute is provided by the estimate of mean attribute. The algorifhm used
to evaluate the estimate of the mean value is not specified. However, the time period that is used in the evaluatipn of the

xe$ B and C.

There are two conditional packages used to apply thresholds to the value of derived gauge and estimate of mean attribute
values. If the derived gauge-threshold package (inherited from the monitor metric managed object class) is present, the
severity indicating gauge-threshold is applied to the value of the derived gauge attribute. If the estimate of the mean
threshold package is present, the estimate of mean severity indicating gauge-threshold is applied to the value of the
estimate of mean attribute.

The managed object will emit a quality of service alarm notification whenever the value of the derived gauge or the
estimate of the mean attribute triggers the corresponding threshold.

If either of the threshold packages is present, then the conditional specific problems indication package may also be
present. If the specific problems indication package is present then the specific problems indicator attribute value shall
be placed in the specific problems parameter of the quality of service notifications that are emitted, whether they are
triggered by either the derived gauge attribute or by the estimate of mean attribute.
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When the mean monitor metric object is created, the moving time period required by the mean estimation algorithm shall
be specified.

When the mean monitor metric object is created, the estimate of mean severity indicating gauge-threshold levels (i.e. the
threshold levels to be applied to the estimate of mean attribute value for generation of quality of service alarm

notifications) may be specified.

In addition, the presence of the derived gauge timestamp package requires metric object instances to report the derived
gauge timestamp attribute as part of the monitored attributes parameter of the quality of service alarm notification.

The use of the quality of service alarm notification parameters is given in 8.2.1.

The value of the estimate of mean attribute will be in the observed value element of the threshold information parameter
of the quality of service alarm notification.

The valueq of the observed object instance and observed attribute identifier will be in the monitored attributes pprameter
of the qualjity of service alarm notification.

The movig time period attribute, estimate of the mean attribute and attributes of the estimate of mean threshold and
specific prpblems indication packages may only be modified if the administrative state is locked. If the attribyte value
change ndtification package is present, modifications of these attributes shall result in.an attribute valug change
notificatiof.

8.14 lIgorithm indicating mean monitor

8.14.1 verview

The algorithm indicating mean monitor managed object class is a subelass of the mean monitor managed objgct class.
The algorithm indicating mean monitor managed object class provides an indication of the algorithm used to falculate
the estimafe of the mean.

8.1.4.2 Attributes and packages of the algorithm indicating mean monitor

The algorithm indicating mean monitor has the following attribute:
Algorithm identifier

This attribute contains thedentification of the algorithm used to derive the estimate of the mgan. The
value of this attribute is"provided by the managed system at the time of object creation and is rgad-only.
This attribute may not be specified by the manager on a create request.

This Recommefdation | International Standard registers two algorithms for use in this attribute in . Other
identifiers fok_use in this attribute may be defined outside this Recommendation | International Standard
and registered using the procedures defined for ASN.1 object identifier values in CCITT Rec] X.208 |
ISO 8824

8.1.4.3 Behaviour of the algorithm indicating mean monitor

This managed object ctass has the same benaviour as the Mmean Mmonitor managed object ciass. Imaddition, it provides the
identifier of the algorithm used to derive the value of the estimate of the mean.

8.1.5 Moving average mean monitor

8.1.5.1 Overview

The moving average mean monitor managed object class is a subclass of the mean monitor managed object class. The
EWMA algorithm is used for smoothing of the derived gauge value.

8.1.5.2 Attributes and packages of the moving average mean monitor

No new attributes or packages have been added.
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8.1.5.3 Behaviour of the moving average mean monitor

An estimate of the mean of the derived gauge attribute is calculated using the exponentially weighted moving average
(EWMA) algorithm as defined in B.2.2 and its value is placed into the estimate of mean attribute. The value of the
estimate of mean remains the same until the next observation.

When the moving average mean monitor metric object is created, the initial value for the estimate of mean shall be
specified.

8.1.6 Mean and variance monitor

8.1.6.1 Overview

The mean and variance monitor managed object is a subclass of the moving average mean monitor managed object class.
The mean[and variance TIToNItor Tamaged object provides estinmates of the Tear—and—variance of thederived gauge
attribute.

8.1.6.2 Attributes and packages of the mean and variance monitor

The meanjand variance monitor managed object class has the following attributes:
)  Second moving time period

This attribute is used for calculating the variance using the EWMA algorithm. It represents the [effective
time interval over which values are scanned to calculate an estimate/of the variance. (It is us¢d in the

i)

calculation of “g” for variance as described in B.2.1 and B.2.3.) This\attribute shall be initialised when the
metric object is created and may be modified.

NOTE - The value of this attribute should be greater than‘or equal to the value of the granularty period
attribute.

b) Estimate of variance

This attribute contains the calculated estimate of variance.

The meanjand variance monitor managed object class hasoneé mandatory package and no conditional packages.

8.1.6.3 Behaviour of the mean and variance monitor
This managed object calculates estimates of the mean and variance on the values of the derived gauge.

The estimjted mean of the derived gauge((in estimate of mean attribute inherited from the mean monitor), and|variance
(estimate ¢f variance) are calculated using the exponentially weighted moving average (EWMA) algorithm. (See B.2.2
and B.2.3.

The estimate of variance attribute is placed in the monitored attributes parameter of the quality of servige alarm
notificatiop.

When the mean and-vatiance monitor metric object is created, the following shall be specified:

- The moving time period and second moving time period required by the EWMA algorithm;

-\ “The EWMA gauge mean and EWMA gauge variance behaviours are included and the initial valye for the
estimate of mean and estimate of variance shall be specified.

The second moving time period attribute may only be modified if the administrative state is locked. If the attribute value
change notification package is present, modification of this attribute shall result in an attribute value change notification.

8.1.7 Mean and percentile monitor

8.1.7.1 Overview

The mean and percentile monitor managed object class is a subclass of the moving average mean monitor managed
object class. The mean and percentile monitor managed object provides estimates of the mean, median, PCTth
percentile, (100-PCTth) percentile, largest in a replication, and smallest in a replication values of either a gauge type
attribute, or a gauge derived from a counter type attribute. PCT used in the PCTth percentile is a positive integer from 1
to 49 inclusive.
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8.1.7.2 Attributes and packages of the mean and percentile monitor

The mean and percentile monitor managed object class has the following attributes:

a) Second moving time period
This attribute is used in calculating the time constant for calculating the percentiles used in the EWMA. It
represents the effective time interval over which values are scanned to calculate an estimate of the
percentile. (It is used in the calculation of “h” in the calculations for percentiles as described in B.2.1
and B.2.4.) This attribute shall be initialised when the metric object is created and may be modified.

NOTE - The value of this attribute should be greater than or equal to the value of the granularity period

attribute.

b) Estimate of largest in replication
This attribute contains the calculated estimate of the largest value in a replication of size equal to the
value of the number of replications attribute.

¢) Estimate of smallest in replication
This attribute contains the calculated estimate of the smallest value in a replication of*size equal to the
value of the number of replications attribute.

&) Estimate of median
This attribute contains the calculated estimate of the median value.

¢) Estimate of 100-PCT percentile
This attribute contains the calculated estimate of the one hundred minus PCTth percentile.

1) Estimate of PCT percentile

)

8.1.7.3 Behaviour of the mean and percentile monitor

This metrikc object calculates the estimate of the mean and percentiles of the values of the derived gauge.

This attribute contains the calculated estimate of the PCTthercentile.
Number of Replications

This attribute contains the number of repeated statistically independent samples (replications) tq be used
for the calculations. The number of replications)is represented by “M” in equations defining percentile
calculations. See Annex B.

The mean and percentile monitor metric\object has the following conditional package:

configurable percentile package, as.defined in 8.1.9.8 (present if configurable percentile calcylation is
required.)

PCT is an|integer with a value-from 1 to 49 inclusive. If the configurable percentile package is not present, ACT shall

be 25, and|the number of replications attribute shall be set by the manager to 8, 16 or 32.

The mean|of the derivedigauge (in the estimate of mean attribute inherited from the mean monitor), estimate of

estimate o
of the P(

described jn B.2.2'and B.2.4.

The percenti rates—are
granularity period. The estimate

f largest in-d.replication, estimate of smallest in a replication, estimate of 100-PCTth percentile, and
Tth percentile are calculated using the exponentially weighted moving average (EWMA) algo

median,
estimate
rithm as

updated—after a pumber of replications are observed; e—replicdtion per
of mean is updated and the thresholds (if present) are applied at each granularity period.

When the mean and percentile monitor metric object is created, the following shall be specified:

The moving time period (MTP) and second moving time period (SMTP) required by the EWMA
algorithms;

The EWMA gauge mean and EWMA gauge percentile behaviours are included and the initial value for
the estimate of mean, estimate of largest in a replication, estimate of smallest in a replication, estimate of
median, estimate of 100-PCT percentile, estimate of PCT percentile, number of replications, and time
between replications attributes shall be specified.

Estimate of largest in replication, estimate of smallest in replication, estimate of median, estimate of 100-PCT percentile,
estimate of PCT percentile, number of replications, and granularity period attribute values are placed in the monitored
attributes parameter of the quality of service alarm notification.
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The second moving time period attribute and attributes of the configurable percentile package may only be modified if
the administrative state is locked. If the attribute value change notification package is present, modifications of these
attributes shall result in an attribute value change notification.

8.1.8 Mean and min max monitor

8.1.8.1 Overview

The mean and min max monitor managed object is a subclass of the moving average mean monitor managed object. In
addition to providing estimates of the mean, it also includes the capability of providing the minimum value of the
derived gauge attribute and the maximum value of the derived gauge attribute.

8.1.8.2 Attributes and packages of the mean and min max monitor

Th m d H S daobicct olocc hac tha follovuing attethatoc.
e ean JAITU T ITTAA THUTTINUL uluuusvu UUJ\./\:I, CTaSS TIAS tHNCTUTTOWIITE attrToatUss

)  Estimate of largest
This attribute contains the maximum value of the observed gauge.
b) Estimate of smallest

This attribute contains the minimum value of the observed gauge.

The mean |and min max monitor metric object has no conditional packages.

8.1.8.3 Behaviour of the mean and min max monitor

The mean|and min max monitor managed object inherits the properties of the’moving average mean monitor managed
object clags.

The mean| and min max monitor managed object calculates estimates ‘of the mean, largest, and smallest valups of the
derived gduge.

The initia] value for the estimate of largest shall be set equalite'the initial value of the estimate of the mean. The initial
value for the estimate of the smallest is also set equal to the(nitial value for the estimate of the mean.

For each granularity period, if the derived gauge value\is less than the current estimate of the smallest, then theestimate
of the smdllest is set equal to this new value. If the.derived gauge value is greater than the current estimate of the largest,
then the egtimate of the largest is set equal to this new value.

The estimpte of largest and estimate of smallest attribute values are placed in the monitored attributes paramefer of the
quality of pervice alarm notification.

8.1.9 Packages supporting metric objects

The conditional packages which are present are determined at the time of managed object creation, and they ar used to
control th¢ behaviour of metric object instances.

8.1.9.1 [ounter difference package

8.1.9.1.1 Pverview

This package defines the behaviour for deriving a gauge value from an observed attribute that is a wrap counter (i.e. a
counter as defined in CCITT Rec. X.721 | ISO/IEC 10165-2). The gauge value derived is the difference between the
observed counter values for two successive observations.

NOTE - It is recommended that a gauge not be derived from a resettable counter which may be reset frequently. The
resetting of a counter during a granularity period will result in an invalid gauge value for that granularity period. Therefore, gauges
should only be derived from resettable counters if the time between resets is significantly greater than the granularity period.

8.1.9.1.2 Attributes of the counter difference package

The counter difference package contains the following attributes:
a) Previous scan counter value

This attribute is used in calculating counter differences for counters. It contains the value of the counter
captured by the latest observation.
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b) Procedural status

This attribute is defined in CCITT Rec. X.731 | ISO/IEC 10164-2. It is used to convey the initialization
status of the counter difference package. An empty value indicates that the counter difference package is
fully initialized.

8.1.9.1.3 Behaviour of the counter difference package

If this package is included in a managed object, the observed attribute shall be a counter. The gauge value derived is
initially calculated using the following equation:

VI[t] = [counter[t] — counter[t-GP]]

where

V[t] is the difference between successive observations of the counter;
counter[t] is the value of the counter at the current time t (not saved in any attribute);
counter[t-GP] is the previous value of the counter at time t-GP (i.e. previous scan counter value),

GP is the sampling interval in seconds, minutes, hours, or days (i.e. grapularity period).
The initia] value of previous scan counter value determines the initial difference value.

The valug of the previous scan counter value attribute is considered valid if it was obtained at the end of the previous
granularity period. Thus, for example, it is not considered valid in the first scan\interval subsequent to creatipn, in the
first scan [interval subsequent to transition from “unlocked” to “locked” states of. subsequent to transition from ‘joff-duty”
to “on-dufy” states.

During the period in which the value of the previous scan counter value attribute is not valid, the value of the procedural
status attfibute shall have the value “Not initialized”. During this petiod, the value of the derived gauge attribute is not
usable as|input to subsequent data enhancement or data analysis‘algorithms, and any attempt to read either the derived
gauge attlibute or the previous scan counter value attribute willresult in the retrieval of invalid information.

If the valge of the previous scan counter value attribute is.valid, and

— if V[t] (i.e. the difference between successive observations) is not negative then the value df derived
gauge is set to V[t];

— if V[t] is negative and the counter overflow package (see 8.1.9.2) is present in the managed object then
the derived gauge value is calculated according to the behaviour specified in 8.1.9.2.3;

— if V[t] is negative and the.counter overflow package is not present in the managed object, then the derived
gauge is set to V[t]. This negative value of the derived gauge attribute is not usable as input to subsequent
data enhancement Or data analysis algorithms.

The obsefved value is retaified by the metric object to be used in calculating the next difference, i.e. it becomes|the value
of the previous scan counter value attribute.

During the period after which the previous scan counter value attribute is initialized but before the endl of next
granularify period;'the value of the procedural status attribute shall have the value “Initializing”. During this period, the
value of fhederived gauge attribute is not usable as input to subsequent data enhancement or data analysis algorithms,
and any attempt to read the derived gauge attribute will result in the retrieval of invalid information.

8.1.9.2 Counter overflow package

8.1.9.2.1 Overview

This package defines the modulus value attribute which is used when an observed counter overflows and counter
differences are to be calculated (see 8.1.9.1).

8.1.9.2.2 Attributes of the counter overflow package

The counter overflow package contains the following attribute:
—  Modulus value

This attribute holds the value to be used as the modulus value when an observed counter overflows.

ITU-T Rec. X.739 (1993 E) 21


https://iecnorm.com/api/?name=52ac6dfcd96e6599b9e33b7ed0f081c2

ISO/IEC 10164-11 : 1994(E)

8.1.9.2.3 Behaviour of the counter overflow package
The gauge value derived (V[t]) is calculated using the following method:
If [counter[t] — counter[t-GP]] is positive
V[t] = counter[t] — counter[t-GP].
If [counter[t] — counter[t-GP]] is negative

V([t] = [counter[t] — counter[t-GP] + MOD],

where MOD is the value of the modulus attribute and counter[t-GP] is the value of the previous scan counter value
attribute.

If the value of the modulus value attribute is zero the actual modulus value used to evaluate V|t] is a local matter.

8.1.9.3 (auge difference package

8.1.9.3.1 Qverview

This packape defines the behaviour for deriving a derivative of gauge from an observed attribute .that is a gauge. The
gauge value derived is the difference between the observed gauge values for two successive observation$. (This
difference may be negative.) The observed value retained by the metric object is to be used in calculating fhe next
difference.

8.1.9.3.2 Alttributes of the gauge difference package

The gauge flifference package contains the following attributes:
a) Previous scan gauge value

This attribute is used in calculating gauge differences<{It)contains the value of the gauge captured by the
latest observation.

b) Procedural status

This attribute is defined in CCITT Rec. X:731 | ISO/IEC 10164-2. It is used to convey the initiglization
status of the gauge difference package.'An empty value indicates that the gauge difference padkage is
fully initialized.

8.1.9.3.3 Thaviour of the gauge difference package
e

The derived gauge value is initially calculated using the following equation:

V[t] = gauge[t] — gauge[t-GP]

where
VIt] iS the difference between successive observations of the gauge;
ghugelt] is the value of the gauge at the current time t (not saved in any attribute);
ghuge[t-GP] is the value of the gauge at time t minus GP (i.e. the value of the previous scan gauge value
atiribute);
GP is the sampling interval in seconds, minutes, hours, or days (i.e. granularity period).

The initial value of the previous scan gauge value attribute determines the initial difference value.

The value of the previous scan gauge value attribute is considered valid if it was obtained at the previous granularity
period. Thus, for example, it is not considered valid in the first scan interval subsequent to creation, in the first scan
interval subsequent to transition from “unlocked” to “locked” states or subsequent to transition from “off-duty” to “on-
duty” states.

During the period in which the value of the previous scan gauge value attribute is not valid, the value of the procedural
status attribute shall have the value “Not initialized”. During this period, the value of the derived gauge attribute is not
usable as input to subsequent data enhancement or data analysis algorithms, and any attempt to read either the derived
gauge attribute or the previous scan gauge value attribute will result in the retrieval of invalid information.
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The observed value is retained by the metric object to be used in calculating the next difference, i.e., it becomes the
value of the previous scan gauge value attribute.

During the period after which the previous scan gauge value attribute is initialized but before the end of next granularity
period, the value of the procedural status attribute shall have the value “Initializing”. During this period, the value of the
derived gauge attribute is not usable as input to subsequent data enhancement or data analysis algorithms, and any
attempt to read the derived gauge attribute will result in the retrieval of invalid information.

8.1.9.4 Derived gauge-threshold package

8.1.9.4.1 Overview

This package is used to trigger notifications when the value of the derived gauge attribute (in the managed object in
which the derived gauge-threshold package is included) crosses threshold levels. The threshold levels are specified in the
severity indicating gauge-threshold attribute of the derived gauge-threshold package.

8.1.9.4.2 Attributes of the derived gauge-threshold package

The derived gauge-threshold package contains the following attribute:
- Severity indicating gauge-threshold

This attribute contains the threshold levels which are to be applied to the derived gauge attributg. It shall
be initialised when the managed object in which it is included is{created and may be modified. The
attribute is set-valued to allow multiple threshold levels to be specified. An optional parameter s used to
associate the threshold level to the severity parameter of the emitted notification. The generatipn of the
notification can be switched off using the boolean parameter notify-on-off. The severity parpmeter is
mandatory if notify-on-off is “true”.

This attribute has similar behaviour to the gauge-threshold attribute defined in CCITT Rec| X.721 |
ISO/IEC 10165-2 for triggering the related notifications. The syntax has an added parameter for
indicating the associated severity to the notification triggered by the crossing of the corresponding
threshold level. As an enhancement to the syntax of the gauge-threshold attribute type it adds ar| optional
severity indication parameter to the syntax* of both the notify-high and notify-low submembers within
each threshold level member. This attribute type has additional behaviour associated with these optional
perceived severity indication parameters, which is defined as follows:

—  If the notify-high’s switch i9 on (true), the notify-high’s severity indication value shall be rgported in
the perceived severity parameter of a notification triggered by the gauge value crossing the notify-
high’s gauge-thresheld-value in the positive going direction.

—  If the notify-low’s switch is on (true), the notify-low’s severity indication value shall be reported in
the perceiyed:severity parameter of a notification triggered by the gauge value crossing the notify-
low’s gauge<threshold value in the negative going direction.

If both switches are on (true) for a single threshold level, one of the severity indication values shall
be<‘clear”. The severity indicating gauge-threshold shall only emit a clear event notificat{on if the
corresponding threshold level (either notify-high or notify-low) notification has been emittgd and no
other clear notification for this threshold level pair has been emitted since the previous corresponding
threshold level notification has been emitted.

8.1.9.4.3 Behaviour of the derived gauge-threshold package

The derived gauge-threshold package has no additional behaviour beyond the behaviour of the severity indicating gauge-
threshold attribute.

8.1.9.5 Estimate of mean threshold package

8.1.9.5.1 Overview
This package is used to trigger notifications when the value of the estimate of mean attribute (in the managed object in

which the estimate of mean threshold package is included) crosses threshold levels. The threshold levels are specified in
the estimate of mean severity indicating gauge-threshold attribute of the estimate of mean threshold package.
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8.1.9.5.2 Attributes of the estimate of mean threshold package

The estimate of mean threshold package contains the following attribute:
—  Estimate of mean severity indicating gauge-threshold

This attribute contains the threshold levels which are to be applied to the Estimate of the Mean attribute. It
has the same syntax and behaviour as the severity indicating gauge-threshold of the derived gauge-
threshold package (see 8.1.9.4.2) except that the threshold levels are applied to the estimate of mean
attribute (instead of the derived gauge attribute) of the managed object in which it is included.

8.1.9.5.3 Behaviour of the estimate of mean threshold package

The estimate of mean threshold package has no additional behaviour beyond the behaviour of the estimate of mean
severity indicating gauge-threshold attribute

8.1.9.6 Derived gauge timestamp package

8.1.9.6.1 Qverview

The derived gauge timestamp package enables timestamping associated with updates to derived ‘gauge values.

8.1.9.6.2 Attributes of the derived gauge timestamp package

The derived gauge timestamp package contains the following attribute:

Derived gauge timestamp

This attribute contains the time that the observation was taken. The derived gauge timestamp attfibute is
read-only.

8.1.9.6.3 Hehaviour of the derived gauge timestamp package

The derivgd gauge timestamp package enables timestamping associated with updates to derived gauge values by
including the time of the last observation in an attribute.

8.1.9.7 Specific problems indication package

8.1.9.7.1 Qverview

The specific problems indication packdge enables the indication of a specific type of metric monitoring.

8.1.9.7.2 Attributes of the specific problems indication package

The specific problems indication package contains the following attribute:
—  Specific:problems indicator

This attribute is used to indicate a specific type of metric monitoring. The attribute is specifiefl at the
metric object creation time. The value of the attribute is used to set the specific problems parametg¢r of the
quality of service alarm notification. Three specific problems are registered for workload monitoring:
resource utilization, resource request rate and rejection rate.

8.1.9.7.3 Behaviour of the specific problems indication package

The specific problems indication package enables the indication of a specific type of metric monitoring. A specific type
of problem can be associated with a threshold crossing.

8.1.9.8 Configurable percentile package

8.1.9.8.1 Overview

The configurable percentile package is used to allow a change from the default value of PCT. A particular value for PCT
can be set so that the PCTth and 100-PCTth percentiles can be calculated.
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Attributes of the configurable percentile package

The configurable percentile package contains the following attribute:

8.1.9.8.3

—  Configurable PCT

This attribute contains the value of PCT used in the percentile calculations.

Behaviour of the configurable percentile package

: 1994(E)

Estimates of the percentiles are obtained by taking a set of statistically independent samples of the observations of V[t]
within a specified time interval and sorting these statistically independent observations of V[t] from smallest to largest.

Repeated

statistically independent samples are called replications.

If the configurable percentile package is not present, PCT shall be 25, and the number of replications attribute shall be 8,

16 or 32.
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report:

ations required for good performance for smaller PCT values

If the configurable percentile package is present, PCT shall take the value of the configurable PCT

Period synchronization package

Overview

, and it specifies the time to which the repeating time periods is synchronized.

Attributes of the period synchronization package

d synchronization package contains the following attribute:

—  Period synchronization time

ASN.1 type GeneralizedTime. The start of each time \period is an integral number of periods
after the time specified by this attribute.

NOTE - Clock synchronization may be needed across multiple systems.

Behaviour of the period synchronization package

d synchronization package has no additional behaviour beyond the behaviour of the period synch
bute.

Imported generic definitions

Jse of quality of service alarim notification

Is corresponding tos.alarm information in the alarm reporting service (see CCITT Rec.
10164-4) and their. semantics are presented below. These parameters shall be present in the notificati

stated. This Recemmendation | International Standard may use all of the parameters defined in
- Eventtype: Quality of service alarm;

— (Probable cause: Threshold crossed;

=\ Specific problems: For use in further refining the threshold crossed quality of serv

attribute,
'r number

d synchronization package provides a mechanism for specifying that synchronization-of repeating time periods

This attribute contains the time to which a repeating/time period is synchronized. The attribute is of

before or

onization

X.733 |
on unless
the alarm

ce alarm

notification the following three have been registered in this Recommendation |
International Standard: Resource utilization, Rejection rate, and Resource request

rate;

—  Perceived severity: The severity associated with a specified threshold level is defined on a
object basis;

managed

—  Threshold information: The threshold information is used for the derived gauge-threshold of the monitor

metric or for the estimate of the mean threshold of the mean monitor;

—  Monitored attributes: This parameter shall be used to send the observed object instance and the
observed attribute identifier attributes. In addition, all attributes whose values are
metrics, other than the one that triggered the alarm notification, shall be included;

—  State change: If present the parameter shall indicate the change in the operatio
administrative state or availability status attributes of the metric object.
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8.3 Compliance

Managed object class definitions may import the appropriate specification of managed objects, notifications, actions,
and/or attribute types defined in this standard. This is achieved by reference to the templates defined in this
Recommendation | International Standard and in CCITT Rec. X.721 | ISO/IEC 10165-2. The reference mechanism is
defined in CCITT Rec. X.722 | ISO/IEC 10165-4.

9 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-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;

—| 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;
—| the State change reporting service defined in CCITT Rec. X.731NISO/IEC 10164-2; and

—| the Alarm reporting service defined in CCITT Rec. X.733} ISO/IEC 10164-4.

10 Siystem management functional units

The following functional units defined in CCITT Rec. X730 | ISO/IEC 10164-1 may be negotiated for the purpose of
managing metric objects:

control;

monitor;

objectEvents.

The followllng functional units defined in CCITT Rec. X.731 | ISO/IEC 10164-2 may be negotiated for the purpose of
managing metric objects:

stateChangeReporting

The following functienal nits defined in CCITT Rec. X.732 | ISO/IEC 10164-4 may be negotiated for the purpose of
managing mhetric qbjeets:

—| <alarmReporting

11 Protocol and abstract syntax

11.1 Abstract syntax
11.1.1 Managed objects

11.1.1.1 Referenced managed objects

This Recommendation | International Standard references the following support managed object for which the abstract
syntax is specified in CCITT Rec. X.721 | ISO/IEC 10165-2:

- top
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11.1.1.2 Defined managed objects

ISO/IEC 10164-11 : 1994(E)

Table 1 identifies the relationship between the managed objects defined in 8.1 and the managed object class
specifications in Annex A.

Table 1 — Reference labels for managed objects defined in this Recommendation | International Standard

Managed object name

Reference label

Algorithm indicating mean monitor

algorithmIndicatingMeanMonitor

Mean and min max monitor

meanAndMinMaxMonitor

Mean a|'|d percentile monitor

meanAndPercentileMonitor

Mean alld variance monitor

meanAndVarianceMonitor

Mean mponitor

meanMonitor

Monitof metric

monitorMetric

Moving

average mean monitor

movingAverageMeanMonitor

Scanne

scanner

11.1.2 |Attributes

11.1.2.1 |Attributes imported from the definition of management information

ct syntax

This Recpmmendation | International Standard references the following management attributes, whose abstra
are speciffed in CCITT Rec. X.721 | ISO/IEC 10165-2:

a) administrativeState;

b) allomorphs

c) availabilityStatus;

d) counter;

e) gauge;

f) objectClass;

g) operationalState;

h), ,'packages;

Ty~ proceduratStatus.

11.1.2.2 Attributes defined in this Recommendation | International Standard

This Recommendation | International Standard defines the following management attributes, the abstract syntax of which
is specified in Annex A:

a)
b)
9]
d)
e)

algorithmlIdentifier;
configurablePCT,
derivedGauge;
derivedGaugeTimestamp;

estimateOfLargest;

ITU-T Rec. X.739 (1993 E)
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Table 2 idgntifies the relationship between the attributes'defined in 8.1 and the attribute type specifications in Anl

11.1.3

11.1.3.1 Referenced notifications

This Recogmmendation | International Standard references the following events defined in CCITT Rec.
ISO/IEC 1P164-1:

This Recdmmendation | International Standard references the following event defined in CCITT Rec.
ISO/IEC 1P164<2:

f) estimateOfLargestInReplication;

g) estimateOfMean;

h) estimateOfMeanSeverityIndicatingGaugeThreshold;
i)  estimateOfMedian;

j)  estimateOfPCTPercentile;

k) estimateOfSmallest;

1) estimateOfSmallestInReplication;

m) estimateOfVariance;

n) estimateOf100-PCTPercentile;

d) granulantyPeriod;

p) periodSynchronizationTime;
q) previousScanCounterValue;
r) previousScanGaugeValue;

s) modulusValue;

t movingTimePeriod;

u) numberOfReplications;

V) observedAttributeld;

w) observedObjectInstance;

K) secondMovingTimePeriod;
y) severityIndicatingGaugeThreshold;
7) scannerld;

aa) specificProblemslIndicator.

Notifications

d) attribute valug'change notification;
H) object creation notification;

d) object deletion notification.

nex A.

X.730 |

X.731 |

—  state change notification

This Recommendation | International Standard references the following event defined in CCITT Rec.X.733 |
ISO/IEC 10164-4:

— quality of service alarm notification

11.1.3.2 Defined notifications

This Recommendation | International Standard defines no notifications.

11.1.4

Specific problems

Table 3 identifies the relationship between the specific problems defined in 8.2.1 and the ASN.1 value references
defined in Annex A.

28
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Table 2 — Attributes

Attribute name in clause 8

Attribute name in Annex A

Algorithm identifier algorithmldentifier
Configurable PCT configurablePCT
Derived gauge derivedGauge

Derived gauge timestamp derivedGaugeTimestamp

Estimate of largest

estimateOfLargest

Estimate of largest in replication

estimateOfLargestInReplication

Estimatq of mean estimateOfMean

Estimatq of mean severity indicating gauge-threshold estimateOfMeanSeverityIndicatingGaugeThreshold
Estimatq of median estimateOfMedian

Estimatq of PCT percentile estimateOfPCTPercentile
Estimatd of smallest estimateOfSmallest

Estimatq of smallest in replication estimateOfSmallestInReplication
Estimatq of variance estimateOfVariance

Estimatd of 100-PCT percentile estimateOf100-PCTPercentile
Granularity period granularityPeriod

Modulug value modulusValue

Moving kime period movingTimePeriod

Number|of replications numberOfReplications

Observeq attribute identifier observedAttributeld

Observefl object instance observedObjectInstance

Period synchronization time periodSynchronizationTime
Previouq scan counter value previousScanCounterValue
Previouq scan gauge value previousScanGaugeValue
Scanner|(Id scannerld

Second foving time-period secondMovingTimePeriod

Severity|

indicating gauge-threshold

severitylndicatingGaugeThreshold

Specific

problems indicator

specificProblemsIndicator

ITU-T Rec. X.739 (1993 E)
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Table 3 - Specific Problems

Specific problems name ASN.1 value reference
Resource request rate resourceRequestRate
Resource utilization resourceUtilization
Rejection rate rejectionRate

11.2

Within the Systems management application context, the mechanism for negotiating the functional units is‘desd

CCITT Rec. X.701 | ISO/IEC 10040.

OTE - The requirement to negotiate functional units is specified by the application context.

12 elationships with other functions

This Recommendation | International Standard uses services defined in CCITT Reg. X:731 | ISO/IEC 10164-
notificatiop of state changes, the services defined in CCITT Rec. X.730 | ISO/IEC\10164-1 for the creation and

ribed by

D for the
deletion

of managdd objects, the retrieval of attributes, the modification of attribute yalues, and notification of attribyte value

changes, aphd the services defined in CCITT Rec. X.733 | ISO/IEC 10164-4 for.the reporting of alarms.

13 onformance

There are fwo conformance classes: general conformance clas$.and dependent conformance class. A system cl

iming to

implemen{ the elements of procedure for system management services referenced by this Recommendation |
Internationjal Standard shall comply with the requiremerits for either the general or the dependent conformance class as

defined in|the following clauses. The supplier of theimplementation shall state the class to which the confo
claimed.

INOTE - The use of the two terms ‘“‘general conformance class” and “‘dependent conformance class”, is undg

ance is

r review.

However, this standard continues to use theseterms in order to be consistent with CCITT Rec. X.701 | ISO/IEC 10040 pnd other

standards upder the general title Information téchinology — Open Systems Interconnection — Systems Management. When t
has been cqmpleted, it is intended to clarify,and/or correct this conformance clause together with the related clauses in th
Recommenglations | International Standards:

13.1 eneral conformance class requirements
A system |claiming general conformance shall support this function for all managed object classes that in
managemgnt information defined in this Recommendation | International Standard.

INOTE-=This is applicable to all subclasses of the management support object classes defined in this Recomm
Internationgl Standard.

he review
ose other

port the

endation |

13.1.1 tatic conformance

The system shall:

a) when acting in the agent role, support one or more instances of at least one of the metric managed object

classes or any of their subclasses;

b) support the transfer syntax derived from the encoding rules specified in CCITT Rec. X.209 | ISO/IEC
8825 and named {joint-iso-ccitt asnl(l) basic-encoding(1)}, for the purpose of generating and

interpreting the MAPDUs, defined by the abstract data types referenced in 11.1.3.

A system need not support sending all of the named types within the MetricModule.TimePeriod CHOICE.

A system supporting the algorithm indicating mean monitor managed object class need not conform to the algorithm

indicated in the algorithm identifier attribute.
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13.1.2 Dynamic conformance

The system shall, in the role(s) for which conformance is claimed:
—  support the elements of procedure defined in:

— CCITT Rec. X.730 | ISO/IEC 10164-1 for the PT-GET, PT-CREATE, PT-DELETE, PT-SET
services.

—  CCITT Rec. X.730 | ISO/IEC 10164-1 for the Object creation reporting, Object deletion reporting,
and Attribute value change reporting services.

—  CCITT Rec. X.731 | ISO/IEC 10164-2 for the State change reporting service.
—  CCITT Rec. X.733 | ISO/IEC 10164-4 for the Alarm reporting service.

13.2 |Dependent conformance class requirements

13.2.1 |Static conformance

The syste shall:

a) when acting in the agent role, support one or more instances of at least one of the metric managed object
classes or any of their subclasses;

b) support the transfer syntax derived from the encoding rules specified in CCITT Rec.| X.209 |
ISO/IEC 8825 and named {joint-iso-ccitt asn1(1) basic-encoding(1)},for the purpose of generating and
interpreting the MAPDUs, defined by the abstract data types referenced in 11.1.3 as requTrled by a
referencing Recommendation | International Standard.

A system|need not support sending all of the named types within the MetricModule. TimePeriod CHOICE.

A system| supporting the algorithm indicating mean monitor mafiaged object class need not conform to the plgorithm
indicated [in the algorithm identifier attribute.

13.2.2 |Dynamic conformance

The systgm shall support the elements of proceduré referenced by this Recommendation | International Standard, as
required By a standardized use of this system managément function.

13.3 Conformance to support managed object definitions

The metrjc objects supported by the ‘open system shall comply with the behaviour specified in clause 8 and the syntax
specified [in Annex A. For minimum conformance to support managed objects defined in this Recommgndation |
International Standard, at least-one of the metric object classes or any of their subclasses shall be supported {n at least
read-only|mode, and at least one of the quality of service alarm notifications shall be supported.

NOTE - The MOCS and PICS Proforma are for further study.
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Annex A

Metric objects

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

NOTE - The definition of metric object classes does not prevent managed object definers from including management
information defined in clause 8 within the definition of other managed object classes. When defining new managed object classes with
metric attributes, the definers should consider the utilization of the metric object classes defined in this annex.

Al Managed object class definitions

algorithmIndicatingMeanMonitor MANAGED OBJECT CLASS

DERIVED[FROM meanMonitor;

CHARACTERIZED BY

algorithmIndicatingMeanMonitorPackage PACKAGE

BEHAVIOUR

hlgorithmIndicatingMeanMonitorBehaviour BEHAVIOUR

DEFINED AS "'See 8.1.4.3."";;

ATTRIBUTES

algorithmidentifier GET;;;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) managedObjectClass(3) 8};

meanAndMinMaxMonitor MANAGED OBJECT CLASS
DERIVED FROM movingAverageMeanMonitor;
CHARACTERIZED BY

meanAndMinMaxMonitorPackage PACKAGE

BEHAVIOUR
meanAndMinMaxMonitorBehaviour BEHAVIOUR
DEFINED AS '"'See 8.1.8.3.";;

ATTRIBUTES
estimateOfLargest GET-REPLACE, -~ See 8.1.8.2.
bstimateOfSmallest GET-REPLACE;;; L See 8.1.8.2.

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) managedObjectClass(3) 1};

meanAndRercentileMonitor MANAGED OBJECT CLASS
DERIVED FROM movingAverageMeanMonitor;
CHARACTERIZED BY

meanAndRercentileMonitorPackage. PACKAGE

BEHAVIOUR
meanAndPercentileMonitorBehaviour BEHAVIOUR
DEFINED AS)''See 8.1.7.3."";,
ewmaGaugePercentileBehaviour BEHAVIOUR
DEFINED AS "'See B.2.4";;

ATTRIBUTES

second Moving TimePeriod GET-REPLACE, - used in GaugePercentileBehaviour to calculate 12,
-- See B.2.4and 8.1.7.2.

estimateOfLargestInReplication GET-REPLACE, -- See B.2.4and 8.1.7.2.

estimateOfSmallestInReplication GET-REPLACE, -- See B.2.4 and 8.1.7.2.

estimateOfMedian GET-REPLACE, -- See B.2.4 and 8.1.7.2.

estimateOf100-PCTPercentile GET-REPLACE, -- See B.2.4 and 8.1.7.2.

estimateOfPCTPercentile GET-REPLACE, -- See B.2.4and 8.1.7.2.

numberOfReplications GET-REPLACE -- See B.2.4 and 8.1.7.2.

335

CONDITIONAL PACKAGES

configurablePercentilePackage PRESENT IF "configurable percentiles is required. See 8.1.7.2.";
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) managedObjectClass(3) 2};
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meanAndVarianceMonitor MANAGED OBJECT CLASS
DERIVED FROM movingAverageMeanMonitor;
CHARACTERIZED BY
meanAndVarianceMonitorPackage PACKAGE

meanMon
DERIVEI
CHARA(Q

BEHAVIOUR
meanAndVarianceMonitorBehaviour BEHAVIOUR
DEFINED AS '"See 8.1.6.3."";,
ewmaGaugeVarianceBehaviour BEHAVIOUR
DEFINED AS "See B.2.3." ;;

ATTRIBUTES
secondMovingTimePeriod GET-REPLACE,  -- used in EWMA Gauge Variance Behaviour to calculate "g".
estimateOfVariance GET-REPLACE ;;; -- See B.2.3.

itor MANAGED OBJECT CLASS
FROM monitorMetric;
TERIZED BY

meanMonitorPackage PACKAGE

BEHAVIOUR
meanMonitorBehaviour BEHAVIOUR
DEFINED AS '"See 8.1.3.3." ;;
ATTRIBUTES

estimateOfMean GET-REPLACE,
movingTimePeriod GET-REPLACE;;;

CONDITJONAL PACKAGES

REGISTHE

monitor
DERIVE
CHARA(Q

estimateOfMeanThresholdPackage

PRESENT IF "threshold on estimateOfMean is required'!;

specificProblemsIndicationPackage

PRESENT IF 'specific problems indication behaviouris required and either the estimate of mean thresh
package is present or the derived gauge-threshold package is present'';

RED AS { joint-iso-ccitt ms(9) function(2) partl1(11) managedObjectClass(3) 4};

etric MANAGED OBJECT CLASS
FROM scanner;
TERIZED BY

monitorMetricPackage PACKAGE

BEHAVIOUR
monitorMetricBehaviour BEHAVIOUR
DEFINED AS "See 8:1.2.3.";;
ATTRIBUTES

observedObjectInstance GET,
observedAttributeld GET,

bld

derivedGauge GET;;;
CONDIT‘ONAL PACKAGES
counterDifferencePackage PRESENT IF ""counter to gauge conversion is required and
gaugeDifferencePackage is not present',
counterOverflowPackage PRESENT IF ""the counterDifference package is present and modulo

arithmetic is required to calculate the new value of the derived

gauge on counter overflow'',

gaugeDifferencePackage PRESENT IF ""gauge to derivative conversion is required and
counterDifferencePackage is not present'',

derivedGaugeThresholdPackage PRESENT IF ""threshold on derivedGauge is required'’,

specificProblemsIndicationPackage PRESENT IF ''specific problems indication behaviour is required and the

derivedGaugeThresholdPackage is present'’,

derivedGaugeTimestampPackage PRESENT IF ""timestamping associated with updating the derivedGauge is

required'';

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) managedObjectClass(3) 5};
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movingAverageMeanMonitor MANAGED OBJECT CLASS
DERIVED FROM meanMonitor;
CHARACTERIZED BY
movingAverageMeanMonitorPackage PACKAGE
BEHAVIOUR
movingAverageMeanMonitorBehaviour BEHAVIOUR
DEFINED AS "See 8.1.5.3." ;333
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) managedObjectClass(3) 6};

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

scannerPackage PACKAGE

EHAVIOUR

annerBehaviour BEHAVIOUR
EFINED AS 'See 8.1.1.3.";;
TTRIBUTES

annerld GET,

''CCITT Rec. X.721 | ISO/IEC 10165-2:1992"": administrativeState GET-REPLACE;
granularityPeriod GET-REPLACE,
'CCITT Rec. X.721 | ISO/IEC 10165-2:1992'": operationalState GET;;;
CONDITIQNAL PACKAGES
TCCITT Rec. X.721 | ISO/IEC 10165-2:1992": availabilityStatusPackage
PRESENT IF '"the managed object-can be scheduled",
{CCITT Rec. X.721 | ISO/IEC 10165-2:1992": duration
PRESENT IF "'the scanning function is to be enabled between specifigd start
and stop {imes"’,
'CCITT Rec. X.721 | ISO/IEC 10165-2:1992"": dailyScheduling
PRESENT IF "'daily scheduling is required and the weekly or external
scheduling package is not present',
'CCITT Rec. X.721 | ISO/IEC 10165-2:1992"': weeklyScheduling
PRESENT IF "'weekly scheduling is required and the daily or external
scheduling package is not present',
'CCITT Rec. X.721 | ISO/IEC 10165-2:1992"": externalScheduler
PRESENT IF ""reference to external scheduler is required and the dajly or
weekly scheduling package is not present',
periodSynchronizationPackage
PRESENT IF "configurable agent internal synchronization of repeatjng time
periods is required"’,
'Recommendation M.3100:1992"":createDeleteNotificationsPackage
PRESENT IF "notification of object creation and object deletion events is
required'’,
'Recommeéndation M.3100:1992':attributeValueChangeNotificationPackage
PRESENT IF "notification of attribute value change events is required'’,
'Reécommendation M.3100:1992'':stateChangeNotificationPackage
PRESENT IF ""noti i ired"

N
b

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) managedObjectClass(3) 7};

A2 Package definitions

configurablePercentilePackage PACKAGE
BEHAVIOUR
configurablePercentilePackageBehaviour BEHAVIOUR
DEFINED AS '"See 8.1.9.8." ;;
ATTRIBUTES
configurablePCT GET-REPLACE ;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) package(4) 1};

-- Allowed values are 1 to 49, inclusive
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counterDifferencePackage PACKAGE

BEHAVIOUR

counterDifferencePackageBehaviour BEHAVIOUR

DEFINED AS "'See 8.1.9.1.3." ;;

ATTRIBUTES

previousScanCounterValue GET,

"CCITT Rec. X.721 | ISO/IEC 10165-2:1992":proceduralStatus GET;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) package(4) 2};

counterOverflowPackage PACKAGE
BEHAVIOUR
counterOverflowPackageBehaviour BEHAVIOUR
DEFINED AS '"See 8.1.9.2.3.";;
UTES
odulusValue GET-REPLACE;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) package(4) 3};

derivedGaugeThresholdPackage PACKAGE

EHAVIOUR

erivedGaugeThresholdPackageBehaviour BEHAVIOUR

EFINED AS "'See 8.1.9.4.4.";;

TTRIBUTES

everityIndicatingGaugeThreshold GET-REPLACE ADD-REMOVE;
OTIFICATIONS

'CCITT Rec. X.721 | ISO/IEC 10165-2:1992":qualityofServiceAlarm;

REGIS D AS { joint-iso-ccitt ms(9) function(2) part11(11) package(4) 4};

derivedGaugeTimestampPackage PACKAGE

EHAVIOUR

erivedGaugeTimestampPackageBehaviour BEHAVIOUR
EFINED AS "See 8.1.9.6.";;

TTRIBUTES

erivedGaugeTimestamp GET;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) package(4) 5};

estimateOfMeanThresholdPackage PACKAGE

BEHAVIOUR

estimateOfMeanThresholdPackageBehaviour BEHAVIOUR

DEFINED AS "'See 8.1.9.5.3."';;

ATTRIBUTES

estimateOfMeanSeverityIndicatingGaugeThreshold GET-REPLACE ADD-REMOVE;
NOTIFICATIONS

'CCITT Rec. X.721 | ISO/IEC 10165-2:1992":qualityofServiceAlarm;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) package(4) 6};

gaugeDiffdrencePackage PACKAGE
BEHAVIOUR
! Dif PackageBehaviour BEHAVIOUR
DEFINED AS '"'See 8.1.9.3.3.";;
ATTRIBUTES
previousScanGaugeValue GET,
"CCITT Rec. X.721 | ISO/IEC 10165-2:1992":proceduralStatus GET;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) package(4) 8};

periodSynchronizationPackage PACKAGE
BEHAVIOUR
periodSynchronizationPackageBehaviour BEHAVIOUR
DEFINED AS "'See 8.1.9.9.3." ;;
ATTRIBUTES
periodSynchronizationTime GET-REPLACE;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) package(4) 10};
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specificProblemsIndicationPackage PACKAGE
BEHAVIOUR
specificProblemsIndicationPackageBehaviour BEHAVIOUR

DEFINED AS  '"Included if specific problems indication is wanted in the metric object instance,
See 8.1.9.7.3.";;

ATTRIBUTES
specificProblemsIndicator GET-REPLACE;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) package(4) 9};

A3 Attribute definitions

algorithmlIdentifier ATTRIBUTE

WITH ATTRIBUTE SYNTAX MetricModule.AlgorithmIdentifier;
EHAVIOUR

algorithmIdBehaviour BEHAVIOUR
DEFINED AS "See 8.1.4.2.";;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 26};

configurablePCT ATTRIBUTE

WITH ATTRIBUTE SYNTAX MetricModule.Integer;
BEHAVIOUR

¢onfigurablePCTBehaviour BEHAVIOUR

DEFINED AS "'See 8.1.9.8.2.";;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 0};

derivedGapge ATTRIBUTE

DERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2:1992!":gauge;
BEHAVIOUR

derivedGaugeBehaviour BEHAVIOUR

DEFINED AS "'See 8.1.2.2.";;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 2};

derivedGapgeTimeStamp ATTRIBUTE
ITH ATTRIBUTE SYNTAX MetricMeodule.GlobalTime;
EHAVIOUR
erivedGaugeTimeStampBehaviourr BEHAVIOUR
DEFINED AS "'See 8.1.9.6.2."5;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 3};

estimateOfLargest ATTRIBUTE

DERIVED FROM'CCITT Rec. X.721 | ISO/IEC 10165-2:1992"":gauge;
BEHAVIOUR

estimateOfLCargestBehaviour BEHAVIOUR

DEFINED AS ''See 8.1.8.3.";;

REGISTERED ‘AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 4};

estimateOfLargestInReplication ATTRIBUTE
DERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2:1992'":gauge;
BEHAVIOUR
estimateOfLargestInReplicationBehaviour BEHAVIOUR
DEFINED AS "See 8.1.7.2."";;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 21};

estimateOfMean ATTRIBUTE
DERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2:1992'":gauge;
BEHAVIOUR
estimateOfMeanBehaviour BEHAVIOUR
DEFINED AS "See 8.1.3.2.";;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 5};
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estimateOfMeanSeverityIndicatingGaugeThreshold ATTRIBUTE
DERIVED FROM severityIndicatingGaugeThreshold;
BEHAVIOUR
estimateOfMeanSeverityIndicatingGaugeThresholdBehaviour BEHAVIOUR
DEFINED AS '"See 8.1.9.5.2.";;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 6};

estimateOfMedian ATTRIBUTE
DERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2:1992" :gauge;
BEHAVIOUR
estimateOfMedianBehaviour BEHAVIOUR
DEFINED AS '"See 8.1.7.2.";;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 7};

estimateOfRCTRereentile—ATTRIBUTE

DERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2:1992":gauge;
BEHAVIOUR

estimateOfPCTPercentileBehaviour BEHAVIOUR

DEFINED AS "'See 8.1.7.2.";;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 8};

estimateOfSmallest ATTRIBUTE
ERIVED FROM ""CCITT Rec. X.721 | ISO/IEC 10165-2:1992"":gauge;
EHAVIOUR
stimateOfSmallestBehaviour BEHAVIOUR
EFINED AS '"'See 8.1.8.3."";;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 9};

estimateOfSmallestInReplication ATTRIBUTE
ERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2:1992!":gauge;
EHAVIOUR

pstimateOfSmallestInReplicationBehaviour BEHAVIOUR

DEFINED AS "See 8.1.7.2.";;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 22};

estimateOfVariance ATTRIBUTE

DERIVED FROM "CCITT Rec. X.721 [HSO/IEC 10165-2:1992'":gauge;
BEHAVIOUR

pstimateOfVarianceBehaviour BEHA VIOUR

DEFINED AS "'See 8.1.6.2.";;

REGISTERED AS { joint-iso-ccitt ms(9)-function(2) part11(11) attribute(7) 10};

estimateOf100-PCTPercentile ATTRIBUTE

DERIVED FROM " CCITT Rec. X.721 | ISO/IEC 10165-2:1992'':gauge;
EHAVIOUR
stimateOf100-PCTPercentileBehaviour BEHAVIOUR
EFINED.AS ''See 8.1.7.2.";;

REGISTERED/AS.{ joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 11};

granularityPeriod ATTRIBUTE

WITH ATTRIBUTE SYNTAX MetricModule.TimePeriod;

MATCHES FOR EQUALITY, ORDERING;

BEHAVIOUR

granularityPeriodBehaviour BEHAVIOUR

DEFINED AS '"This attribute specifies the time between two successive scans. See 8.1.1.3.";;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 23};

modulusValue ATTRIBUTE
DERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2:1992"":counter;
BEHAVIOUR
modulusValueBehaviour BEHAVIOUR
DEFINED AS "See 8.1.9.2.2.";;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 12};
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movingTimePeriod ATTRIBUTE
WITH ATTRIBUTE SYNTAX MetricModule.TimePeriod;
MATCHES FOR EQUALITY, ORDERING;
BEHAVIOUR
movingTimePeriodBehaviour BEHAVIOUR
DEFINED AS "See 8.1.3.2.";;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 13};

numberOfReplications ATTRIBUTE
WITH ATTRIBUTE SYNTAX MetricModule.Integer;
MATCHES FOR EQUALITY, ORDERING;
BEHAVIOUR
numberOfReplicationsBehaviour BEHAVIOUR
DEFINED AS "See 8.1.7.2.";;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 14};

observedAlttributeld ATTRIBUTE

WITH ATTRIBUTE SYNTAX CMIP-1.Attributeld;

MATCHES FOR EQUALITY;

BEHA VIOUR

bbservedAttributeIldBehaviour BEHAVIOUR

DEFINED AS '"'See 8.1.2.2."";;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 15};

observed(bjectInstance ATTRIBUTE

WITH ATTRIBUTE SYNTAX CMIP-1.0bjectInstance;

MATCHES FOR EQUALITY;

BEHAVIOUR

pbservedObjectInstanceBehaviour BEHAVIOUR

DEFINED AS "'See 8.1.2.2.";;

REGISTE[(ED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 16};

periodSynthronizationTime ATTRIBUTE

WITH ATTRIBUTE SYNTAX MetricModule.GlobalTime;
MATCHES FOR EQUALITY;

BEHAVIOUR

periodSynchronizationTimeBehaviour BEHAVIOUR

period is at a.time which an integral number of periods before or after the
periodSynchronizationTime. See 8.1.9.9.";;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 24};

previousS¢anCounterValue ATTRIBUTE

DERIVED FROM'CCITT Rec. X.721 | ISO/IEC 10165-2:1992'":counter;
BEHAVIOUR

previousSeaniCounter ValueBehaviour BEHAVIOUR

DEFINED AS ""See 8.1.9.1.2."';;

REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 1};
previousS e—ATTRIBUTE

DEFINED AS ""This attribute.specifies the synchronization time for repeating periods. The start for eqch

DERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2:1992'":gauge;
BEHAVIOUR

previousScanGaugeValueBehaviour BEHAVIOUR
DEFINED AS '"See 8.1.9.3.2.";;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 20};

scannerld ATTRIBUTE
WITH ATTRIBUTE SYNTAX MetricModule.SimpleNameType;
MATCHES FOR EQUALITY ;
BEHAVIOUR
scannerldBehaviour BEHAVIOUR
DEFINED AS '"'See 8.1.1.2."";;
REGISTERED AS { joint-iso-ccitt ms(9) function(2) part11(11) attribute(7) 25};
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