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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

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

Attention is drawn to the possibility that some of the elements of this part of ISO/IEC 10164 may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 10164-22 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information
technology, in collaboration with ITU-T. The identical text is published as ITU-T Recommendation X.748.

ISO/IEC 10164 consists of the following parts, under the general title Information technology — Open Systems
Interconnection — Systems Management.

— Part 1: Object management function

— Part 2: State management function

— Part 3: Attributes for representing relationships

— Part 4: Alarm reporting function

— Part 5: Event report management function

— Part 6: Log control function

— Part 7: Security alarm reporting function

— Part 8: Security audit trail function

— Part 9: Objects and attributes for access control
— Part 10: Usage metering function for accounting purposes
— Part 11: Metric objects and attributes

— Part 12: Test management function

— Part 13: Summarization function

— Part 14: Confidence and diagnostic test categories

— Part 15: Scheduling function
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— Part 16: Management knowledge management function

— Part 17: Change over function

— Part 18: Software management function

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

— Part 21: Command sequencer for systems management

— Part 22: Response time monitoring function

Annex A forms a normative part of this part of ISO/IEC 10164. Annexes B to G are for information only.
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Introduction

This Recommendation | International Standard is developed according to ITU-T Rec. X.200 | ISO/IEC 7498-1 and
CCITT Rec. X.700 | ISO/IEC 7498-4. This Recommendation | International Standard is related to the following
Recommendation | International Standards:

— ITU-T Recommendation X.701 (1997) | ISO/IEC 10040:198fymation technology — Open Systems
Interconnection — Systems management overview.

— ITU-T Recommendation X.710 (1997) | ISO/IEC 9595:1988&rmation technology — Open Systems
Interconnection — Common management information service definition.

— ITU-T Recommendation X.711 (1997) | ISO/IEC 9596-1:198fymation technology — Open Systems
Interconnection — Common management information protocol: Specification.

—  CCITT Recommendation X.720 (1992) | ISO/IEC 10165-1:18%8;mation technology — Open Systems
Interconnection — Structure of management information: Management information model.

0S| management standardization inevitably involves coordinated work by a number of standards bodies. ITU-T SG7
and ISO/IEC JTC 1/SC 21/WG 4 are jointly responsible for the development of Recommendations | International
Standards that describe the architecture for OSI management, the services, protocols and functions that are used for
systems management, and the structure of management information. Other groups, in ITU-T, ISO/IEC JTC 1/SC 21,
ISO/IEC JTC 1/SC 6 and elsewhere, are responsible for the development of Recommendations | International Standards
that describe the management aspects of particular layers of the OSI Basic Reference Model; these may describe
(N)-layer management protocols, management aspects of (N)-layer operation, and managed objects that provide a
"management view" of aspects of the layer operation and are visible to systems management.
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY — OPEN SYSTEMS INTERCONNECTION -
SYSTEMS MANAGEMENT: RESPONSE TIME MONITORING FUNCTION

1 Scope

This Recommendation | International Standard defines a systems management function which may be used by an
application process in a centralized or decentralized environment to interact for the purposes of systems-management, as
defined by CCITT Rec. X.700 | ISO/IEC 7498-4. This Recommendation | International Standard defines the response
time monitoring function that consists of services, functional units, generic definitions and protocols. It is positioned in
the application layer of ITU-T Rec. X.200 | ISO/IEC 7498 and is defined according to the model provided by
|SO/IEC 9545. The role of systems management functions are described by ITU-T Rec. X.701 | ISO/IEC 10040.

This Recommendation | International Standard:
— establishes user requinents for the responsert& monitoring function;

— establishes anodel that relates the services and generic definitions provided by this function to user
reguirements;

— defines the services provided by the function;
— defines generic notification type; and

— specifies the protocol that is necessary in order to provide the services.

This Reconmendation | International Standard does not:
— define the nature of anynplementation intended to provide the respons thonitoring function;
— specify themanner in whichmanagenent is accmplished by the use of the respongeetmonitoring;
— define the nature of any interactions which result in the use of the respoesetiitoring;

— specify the services necessary for the estahbsit, nomal and abnanal release of ananagenent
association;

— preclude the definition of further notification types.

The functions and thmanagenent infomation defined in this Recomendation | International Standard include:
— Summarization of the responserte on any request of infiamation and itsnanagenent;
— Definition of the relationship on responsenitoring;
—  Setting andnodification of themonitoring and the samarization conditions;
—  Scheduling of thenonitoring and the sumarization; and

— Notification when response infimation or its statistical result is over a threshold.

The functions and thmanagenent infomation defined in this Recamendation | International Standard do not include:
— Managenent infomation definitions for ssnmarization of responsentie statistical;
— How to retrieve responsentes locally (e.g., the test function to confiresponse mhes); and

— Localmechaniss to summarize infomation related to the response request and relsjonse.
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2 Nor mative r efer ences

The following Recommendations | 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 | International 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
edition of the Recommendations | International Standards listed below. Members of IEC and 1SO maintain registers of
currently valid International Standards. The Telecommunications Standardization Bureau of the ITU maintains a list of
currently valid ITU-T Recommendations.

21 Identical Recommendations | International Standards

— ITU-T Recanmendation X.200 (1994) | ISO/IEC 7498-1:19%4formation technology — Open Systems
Interconnection — Basic Reference Model: The basic model.

— ITU-T Recanmendation X.207 (1993) | ISO/IEC 9545:19%4formation technology — Open Systems
Interconnection — Application layer structure.

— ITU-T Recanmendation X.701 (1997) | ISO/IEC 10040:19%&ormation technology — Open Systems
Interconnection — Systems management overview.

— ITU-T Recanmendation X.710 (1997) | ISO/IEC 9595:199%8formation technology — Open Systems
Interconnection — Common management information service.

— ITU-T Recanmendation X.711 (1997) | ISO/IEC 9596-1:199&prmation technology — Open Systems
Interconnection — Common Management Information Protocol: Specification.

— CCITT Recanmendation X.720 (1992) | ISO/IEC 10165-1:1988¢rmation technology — Open Systems
Interconnection — Structure of management information: Management information model.

— CCITT Recanmendation X.721 (1992) | ISO/IEC 10165-2:198#0¢rmation technology — Open Systems
Interconnection — Structure of management information: Definition of management information.

— CCITT Recanmendation X.722 (1992) | ISO/IEC 10165-4:198%0rmation technology — Open Systems
Interconnection — Structure of management information: Guidelines for the definition of managed
objects.

— ITU-T Recanmendation X.723 (1993) | ISO/IEC 10165-5:198%0ormation technology — Open Systems
Interconnection — Structure of management information: Generic management information.

— ITU-T Recanmendation X.724 (1996) | ISO/IEC 10165-6:198%ormation technology — Open Systems
Interconnection — Structure of management information: Requirements and guidelines for implementation
conformance statement proformas associated with OSI management.

— ITU-T Recanmendation X.725 (1995) | ISO/IEC 10165-7:19B6ormation technology — Open Systems
Interconnection — Structure of management information: General Relationship Model.

— CCITT Recanmendation X.730 (1992) | ISO/IEC 10164-1:19880rmation technology — Open Systems
Interconnection — Systems Management: Object management function.

— CCITT Recanmendation X.731 (1992) | ISO/IEC 10164-2:1988¢rmation technology — Open Systems
Interconnection — Systems Management: State management function.

— CCITT Recanmendation X.732 (1992) | ISO/IEC 10164-3:19880rmation technology — Open Systems
Interconnection — Systems Management: Attributes for representing relationships.

— CCITT Recanmendation X.733 (1992) | ISO/IEC 10164-4:198%0rmation technology — Open Systems
Interconnection — Systems Management: Alarm reporting function.

— CCITT Recanmendation X.734 (1992) | ISO/IEC 10164-5:19880rmation technology — Open Systems
Interconnection — Systems Management: Event report management function.

— CCITT Recanmendation X.735 (1992) | ISO/IEC 10164-6:1988ormation technology — Open Systems
Interconnection — Systems Management: Log control function.
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— ITU-T Recanmendation X.737 (1995) | ISO/IEC 10164-14:199%6formation technology — Open
Systems Interconnection — Systems Management: Confidence and diagnostic test categories.

— ITU-T Recanmendation X.738 (1993) | ISO/IEC 10164-13:199&formation technology — Open
Systems Interconnection — Systems Management: Summarization function.

— ITU-T Recanmendation X.739 (1993) | ISO/IEC 10164-11:199%4formation technology — Open
Systems Interconnection — Systems Management: Metric objects and attributes.

— ITU-T Recanmendation X.741 (1995) | ISO/IEC 10164-9:198%0rmation technology — Open Systems
Interconnection — Systems Management: Objects and attributes for access control.

— ITU-T Recanmendation X.743 (1998) | ISO/IEC 10164-20:199%8formation technology — Open
Systems Interconnection — Systems Management: Time Management Function.

— ITU-T Recanmendation X.746 (1995) | ISO/IEC 10164-15:199&formation technology — Open
Systems Interconnection — Systems Management: Scheduling function.

— ITU-T Recanmendation X.749 (1997) | ISO/IEC 10164-19:1996formation technology — Open
Systems Interconnection — Systems Management: Management domain and management policy
management function.

— ITU-T Recanmendation X.753 (1997) | ISO/IEC 10164-21:1998formation technology — Open
Systems Interconnection — Systems Management: Command sequencer for systems management.
22 Paired ITU-T Recommendations | I nternational Standar ds equivalent in technical content
— CCITT Recanmendation X.208 (1988%pecification of Abstract Syntax Notation One (ASN.1).

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

— ITU-T Recanmendation X.291 (1995)0S conformance testing methodology and framework for
protocol Recommendations for ITU-T applications — Abstract test suite specification.

ISO/IEC 9646-2:1994, Information technology — Open Systems Interconnection — Conformance testing
methodology and framework — Part 2: Abstract test suite specification.

— ITU-T Recanmendation X.296 (1995)0dS conformance testing methodology and framework for
protocol Recommendations for ITU-T applications— Implementation conformance statements.

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

— CCITT Recanmendation X.700 (1992)Management framework for Open Systems I nterconnection (OS)
for CCITT applications.

ISO/IEC 7498-4:1989 Information processing systems — Open Systems Interconnection — Basic
Reference Model — Part 4: Management framework.
2.3 Additional references

— ITU-T Recanmendation M.3100 (1995%eneric network information model.

3 Definitions

For the purposes of this Renmendation | International Standard, the following definitions apply.
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31 Management framework definitions

This Recommendation | International Standard makes use of the following term as defined in CCITT Rec. X.700 |
I|SO/IEC 7498-4:

— managed object.

3.2 Systems management overview definitions

This Reconmendation | International Standamthkes use of the following tes as defined in ITU-T Rec. X.701 |
ISO/IEC 10040:

a) managed object class;
b) manager;

c) MOCS;

d) MOCSprofoma;

e) notification;

f)  (systens managenent) operation.

3.3 CMISdefinitions

This Reconmendation | International Standamthkes use of the following ter as defined in ITU-T Rec. X.710 |
ISO/IEC 9595:

—  attribute.

34 Management infor mation model definitions

This Reconmendation | International Standamtbkes use of the following tes as defined in CCITT Rec. X.720 |
ISO/IEC 10165-1:

a) action;

b) attribue group;

c) attribuketype;

d) behaviour;

e) characteristic;

f)  contaimment;

g) inheritance;

h) invariant;

i) multiple inheritance;
j)  namebinding;

k) namingtree;

) packages;

m) parameter;

n) post-condition;

0) pre-condition;

p) specialization;

gq) subclass;

r) subordinat®biject;
s) superclass;

t)  superior object.
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35 Guidelinesfor the definition of managed objects definitions

This Recommendation | International Standard makes use of the following terms as defined in CCITT Rec. X.722 |
ISO/IEC 10165-4:

a) managed object class definition;

b) template.

3.6 Requirement and guidelines for implementation confor mance statement proformas associated
with OSI management definitions

This Recommendation | International Standard makes use of the following terms as defined in ITU-T Rec. X.724 |
ISO/IEC 10165-6:

a) managed relationship conformance statement (MRCYS);
b) MRCS proforma.

37 State management function definitions

This Recommendation | International Standard makes use of the following terms as defined in CCITT Rec. X.731 |
ISO/IEC 10164-2:

a) administrative state;
b) operationa state;

C) usage state.

3.8 Time management function definitions

This Recommendation | International Standard makes use of the following term as defined in ITU-T Rec. X.743 |
I SO/IEC 10164-20:

—  accuracy.

3.9 Additional Definitions

391 one way response time: Response itie in the case that the response requester role and the response
confirmation role are fulfilled by two different objects.

3.9.2 response confirmation: A confirmation of receipt of the response associated with a response request by a
response requester.

393 response confirmation role: A role to confim receipt of the response associated with a response request by a
response requester.

394 response monitor: An object which is aware of monitored response requester anchanitored response
confirmation role object and can provide responsesi between the two toanagers.

395 response monitoring relationship: The relationship between one object in the response requester role which
requests a response, one object in the responsencaiidin role which confins the response and one object in the
responsenonitor role whichmonitors that response confiation andnakes available the confilation tomanagers.

3.9.6 response requester: An object which in a responseonitoring relationship and has taken a response requester
role.

397 response requester role: A role taken by an object in which it is capable of sending response requests.

398 response time: A time period between thente when a sending of response request is triggered andithe ti
when its response is received by the response o@iion role object.
Documents
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3.9.9 round trip response time: Response time in the case that both the response requester role and the response
confirmation role are fulfilled by the same object.

3.9.10 route: An object which in aresponse monitoring relationship has taken aroute role.

3.9.11 routerole: A role taken by an object through which the response request or the response passes. For example,
the connection or routing point between a response requester and a response confirmation role object.

4 Symbols and abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply.
ASN.1 Abstract Syntax Notation One
APDU  Application Protocol Data Unit
CMIS  Common Management Information Service
EDC Event Discrimination Counter
GDMO Guidelinesfor the Definition of Managed Objects
GRM  Genera Relationship Model
MIM Management Information Model
MRCS Managed Relationship Conformance Statement
MO Managed Object
MOCS Managed Object Conformance Statement
osl Open Systems I nterconnection
PDU Protocol Data Unit
QoS Quiality of Service
RC Relationship Class

SMI Structure of Management Information

5 Conventions

This Recommendation | International Standard defines services for response confirmation reporting following the
descriptive conventions defined in ITU-T Rec. X.210 | ISO/IEC 10731.

The following notation is used in this Recommendation | International Standard service parameter tables:
M  The parameter is mandatory;
(=) Thevalue of the parameter is equal to the value of the parameter in the column to the left;
U Theuseof the parametersis a service-user option;
— The paraneter is not present in the interaction described by tineitjy@ concerned,;
C The paraneter is conditional;
P  The paraneter is subject to the constraintgpiosed by ITU-T Rec. X.710 | ISO/IEC 9595.

6 Requirements

In order to tune up the perfoance of the ammunication network between sysig or other objects, the following
functionsmay be needed:

—  Monitoring circuit traffic;
— Selection of the best routes;

— Improvement of perfomance of each eomunication device, etc.

The goal of these camunication perfomancemanagenent activities is to ensure thatanaged response delays are
within desired linits. So, for perfanance tuning, the responsenéismust bemonitored to confim the real result of the
tuning. Here, the responseng means total processingrte including sending a request, tranission through physical
protocol, receiving request, execution (or rejection) of request, sending response and receivinﬁﬁ&c{ﬁ‘hents
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6.1 Summarization of response times

The M1S-User needs the ability to:
—  Summarize round trip and/or one way responggtin any canmunication;
— Summarize responserties of PDUs through a specified route or connection;

— Summarize responserties ofmulticasted PDUs indicating the synchronizatinade (single cast, atac
or best effort);

—  Summarize response delayrte from a constant the value or the value of a specifienhéi attribute;
— Log and disseinate responsertie information.

—  Summarize infomation related with responseng accuracy.

6.2 Management and control of the summarization

The MIS-User needs the ability to:
— Establish and temninate the relationship for responsenitoring;
— Bind and unbindnonitored objects related to the respomgmitoring relationship;
— Suspend and rese themonitoring behaviour;
—  Query infomation on the responsgeonitoring;
—  Schedule respongsonitoring;

— Record and log response request imation in order to identify requests for which no response has been
received.

6.3 Monitoring statistics on the responsetime

The MIS-User needs the ability to:
—  Summarize responsertie statistics by using ITU-T Rec. X.738 | ISO/IEC 10164-13;
—  Estimate responsertie statistics using ITU-T Rec. X.739 | ISO/IEC 10164-11;
— Summarize several types of frequency distribution (formepke, histogran) of response ties;
— Log and dissminate responsertie statistics.

—  Schedulamonitoring statistics on responsmé statistics.

7 M od€l

7.1 Response monitoring relationship

This Reconmendation | International Standard defines the respooséoring relationship binding a response requester
role, a response contfiation role, zero omore route roles and a responmsenitoring role as illustrated in Figure 1.
These rolesnay be fulfilled by one omore managed object instances.

711 Response monitor role

The instance having respons®nitor role monitors triggering of the response request by the response requester and
confirmation time of the response by response comdition. The responseonitor has an attribute representing response
time of the response request andy have the function tondt a notification with the responser& infomation. This

role shall optionally have responsen¢iout value and a QoS alaiis emitted unless the response arrives before the
timeout expires.

A responsamonitor rolemay have a response synchronization attribute whose value is "single castic"a@to0"best
effort”. If the value is "single cast", the responsanitor role objectmonitors only one response to one response request.
If the value is "atmic" or "best effort”, themonitor object caimonitor more than one response to a response request. If
the value is "atmic", the responsertie ismonitored as therie untilall the responses are returned. If the value is "best
effort”", the responsertie is monitored as the mie until the firgé one of the responses returns.n@ synchronization

between these roles is needed. DOCU ments
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Figure 1— Response Monitoring Model

The response monitoring function uses several conditional packages that provide various levels of sophistication in
scheduling the activity of the response monitor role object. These packages are characterized by the following:

— the time during whichmonitoring is active. This property is supported byetirelated attributes in the
conditional packages that contain infation related to scheduling.

This Reconmendation | International Standard defines the respmoséor managed object superclass and a subclass,
response delayonitor managed object class, as the responseitor role canpatible class.

To support cases where lengths of response requests and responses are mpthmifesponsmonitor rolemanaged
object class conditionally supports request/response length package. This package has response request length attribut
and response length attribute.

If the response rtie sunmarizationmode attribute value is "raw responsadf (0) , the responsente attribute value
indicates the raw responsené. If thismode attribute value is "responsméi per bit" (1), the responsentg attribute
value is calculated according to the following expression.

RTI’aW X 2
Lg+ L,
where:
RT, 4w is raw responsertie of any PDU of any length.
Lsis the response request length, the bit length of the response request PDU.
L, is the response length, the bit length of the response PDU.

If this request/response length package is supported, response request length and response length are carried by respon:
confirmation notification.

Optionally, as a precision of thmeasured responsamg, a maximum error value of the responsemé is carried
by response confination notification. Tine accuracy and precision requients are described in 6.2 of ITU-T
Rec. X.743 | ISO/IEC 10164-20.

7.12 Response requester role
Exactly one response requester mlgst be identified in a respons®nitoring relationship.

An object in this rolemay have the response request notification which is generated when a response request is issued.
After receipts of this type of notification or by getting log records of this notification tymanager confins whether
the associated response canfition has arrived. Documents
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7.1.3 Response confirmation role
Exactly one response confirmation role must be identified in a response monitoring relationship.

In some cases, the object instance realizing a response confirmation role may be the same as that fulfilling the response
monitor role.

In other cases, the object instance realizing a response confirmation role may be the same as the object instance realizing
the response requester role. In this case, "round trip response time" can be monitored. On the other hand, if the response
confirmation role managed object instance is different from the response requester role managed object instance, "one
way response time" can be monitored.

7.14 Routerole

One or more route roles may be identified as so called responders, connections or routing points. If route role cardinality
is"0" (default cardinality), all the response times of PDUs are monitored regardless of any responders, connections or
routes. The generic types of responders, connections and routing points shall be defined as compatible classes. The
generic compatible classes referenced in this Recommendation | International Standard as route role compatible managed
object classes are as follows:

Responder type: "ITU-T Rec. X.723 | ISO/IEC 10165-5": sapl, "ITU-T Rec. X.723 | I1SO/IEC 10165-5": sap2.
Connection type: "ITU-T Rec. X.723 | ISO/IEC 10165-5": singlePeerConnection.
Routing pointstype: "ITU-T Rec. X.723 | ISO/IEC 10165-5": sap2.

If a summarization of response time through a special type of routing point is required, the unit whose response times are
monitored can be indicated as a set of not only a response-requester and responders but also routing points. In this case,
a compatible class of route role which represents such a special type of routing point (sap2 etc.) may be defined.

In the case of connection-oriented communication, if a summarization of response time through a specia type of
connections is required, the unit whose response times are monitored can be indicated as a set of not only a response-
requester and responders but also such a connections. In this case, a compatible class of route role which represents such
a special type of connection may be defined.

NOTE — The route role is used not to control the route of the communication but to indicate the route through which PDUs are
monitored.

7.15 Response time-out

The response time-out value may be set in the response monitor role object. If the time-out value is set, the response
monitor emits a notification not upon response receipt, but rather upon timeout error QoS report including an identifier
of the request which was generated the indicated time-out ago.

7.2 Selection of response infor mation

All the response confirmation notifications are inputted in the following event discrimination objects.
— Event Forwarding Discminator (EFD): see ITU-T Rec. X.734 | ISO/IEC 10164-5
— Log:see CCITT Rec. X.735 | ISO/IEC 10164-6
— Event Discninination Counter (EDC): see ITU-T Rec. X.753 | ISO/IEC 10164-21

Response infanation (for exanple, response rties) in the response comfiation notification is evaluated with the

values of discrinator construct. If they evaluate to TRUE, the procedures associated with eachimksionn object
are executed.

8 Generic definitions

8.1 Managed relationship classes

The responsmonitoring relationship class is defined in this Reowndation | International Standaﬂ.ocuments
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8.1.1 Response monitoring relationship class

The response monitoring relationship class defines the relation between one response requester role, one response
confirmation role and one response monitor role and optionally route role. In this relationship, the response monitor role
object monitors the response request sent from the response requester role object and that response received by the
response confirmation role object. The response monitor role object may summarize the response times between the
response reguester role object and the response confirmation role object.

This relationship class instance may bind one or more route role objects. In the case that one response monitoring
relationship class instance binds one or more route role objects, the monitor role object binding with this relationship
class instance monitors only the responses that pass through all these route role objects.

8.2 Managed object class

The managed object classes in this Recommendation | International Standard are the objects that are bound by the
response monitoring relationship and the response confirmation record object whose inheritance structure is shown in

Figure 2.
"ITU-T Rec. X.721 (1992) | "ITU-T Rec. X.721 (1992) | ISO/IEC 10165-2:1992":
ISO/IEC 10165-2:1992": Top eventLogRecord
/ \\ responseConfirmationRecord
responseConfirmationObject route responseRequester T0409360-98/d02

responseDelayMonitor

NOTE — Instantiable managed objeds are underlined.

Figure 2 — Inheritance structure d objects bound ly the responsemonitoring relationship

821 Response confirmation object managed object class

The response confirmation object managed object class must be instantiated before the associated response monitoring
relationship managed object classis instantiated. This managed object class supports the response confirmation object id
attribute and optionally the response requester indication list attribute which represents the list of response requester
objects that may issue response requests to the response confirmation object.

This managed object class is compatible with the sapl and sap2 managed object class as defined in ITU-T Rec. X.723 |
ISO/IEC 10165-5 if none of the conditional packages are supported in the response confirmation object instance. So,
sapld attribute in sapl or sap2 may have same behaviour as the response confirmation object ID attribute.

8.2.2 Response confirmation record managed object class

This managed object is used to represent logged information that results from response confirmation notifications or
event reports.

8.2.3 Response delay monitor managed object class

This managed object is a subclass of the response monitor managed object class. This subclass supports the response
delay time attribute which represents delay times of associated responses. The response time-out package is mandatory

in this managed object class. Documents
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8.24 Response monitor managed object class

Response monitor managed object class may be instantiated before or after the ESTABLISH operation is received. But if
a new ESTABLISH operation has a new parameter set of response requester, response confirmation object and routes
and the response monitor managed object instance for monitoring its set does not exist, a new instance compatible with
response monitor managed object class must be created immediately. With a new ESTABLISH operation, one instance
compatible with the response monitor managed object class is bound with a new response monitoring relationship
instance. After this binding, if the operational state is enabled and the availability status is not offDuty in the monitor
object, the response monitor compatible class instance starts monitoring responses indicated by the ESTABLISH
parameters.

If the response monitoring relationship instance indicated by the parameter set of a new ESTABLISH operation already
exists, the monitoring is started by the manager without new bindings.

The response requester indication attribute in this managed object class identifies the response requester compatible
object monitored by the response monitor object. This attribute value is modified by UNBIND and BIND operations.
The default value is null (NULL), representing that this instance has no binding with a response requester object.

The response confirmation object indication attribute in this managed object class fulfilling the response confirmation
role that is monitored by the response monitor object. This attribute value is modified by UNBIND and BIND operation.
The default value is null (NULL), representing that this instance has no binding with response confirmation role object.

The route list attribute in this managed object class identifies the route role objects monitored by the response monitor
object. The elements of this attribute can be added or removed. Elements are added by the BIND operation and removed
by the UNBIND operation. The default value is null (NULL), representing that the response monitor role object instance
has no binding with the route role object. If the route role cardinality is"0" (default cardinality), the response times of all
PDUs are monitored regardless of there responders, connections or routes.

The response time attribute in this managed object class represents the most recent response time between the indicated
response regquester and response confirmation object. This attribute value is read-only.

NOTE - This attribute may be used by objects derived from scanner objects defined in ITU-T Rec. X.739 | ISO/IEC 10164-11.
If the response time summarization mode attribute value is "raw response time" (0), the response time attribute value

indicates the raw response time and is an INTEGER type. If this mode attribute value is "response time per bit" (1), the
response time attribute value is cal culated according to the following expression as a REAL type.

Rlraw % 2
Lg+ L,

where:
RT, aw isthe raw response time of any PDU of any length.
L isthe response request length, the bit length of the response request PDU.
L, isthe response length, the bit length of the response PDU.

The maximum response time error attribute in this managed object identifies the precision of the measured response
time. If this attribute value is noEstimateOnResponseTimeError (—1), it indicates that the precision of the response ti
is unknown.

This class has a response synchronization attribute whose value is "single camit; ‘@tbest effort”. If the value is
"single cast", the responsaonitor role objectmonitors the only the first response to a response request. If the value is
"atomic" or "best effort", themonitor object catmmonitor more than one response to a response request. If the value is
"atomic", the response rtie is monitored as the mie until all the responses return. If the value is "best effort", the
response the ismonitored as therie until the first response returns. The default value of this attribute is "single cast".

This class also has an operational state attribute. If this attribute value is disabled, it indicates thatmesjtonseg
has been stopped by the local sgste

If the response confimation notification package is present, a response oaatfion notification is issued when the
associated response confation role object receives a respongmitored by the responseonitor object.

To support cases where lengths of response requests and responses are mpthmifesponsmonitor rolemanaged
object class conditionally supports request/response length package. This package has response request length attribut
and response length attribute. If this request/response length package is supported, response request length and respon:
length are carried by response camétion notification.

g yresp Documents
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If the response timeout package is present, the quality of service alarm is issued when the time-out period specified by
the response timeout attribute is reached after the associated response request has been issued.

The response monitor managed object class supports several conditional packages that provide various levels of
sophistication in scheduling the activity of the response monitor role object. These packages are characterized by the
following:

— The tme during whichmonitoring is active. This property is supported byetirelated attributes in the
conditional packages that contain infation related to scheduling.

8.25 Response requester managed object class

Response requesteranaged object clagaust be instantiated before the associated responséoring relationship
managed object class is instantiated. Thémaged object class supports response requester id attribute and optionally
response confination object indication list attribute which represents the list of responsensatidin objects thatnay

return responses to the response requester.

This managed object class isropatible with the sapl and sapnaged object classes defined in ITU-T Rec. X.723 |
ISO/IEC 10165-5 if none of the conditional packages are supported in the response reguesied object instance.
Thus the sapld attribute in sapl or saEB/ have the sae behaviour as the response requester ID attribute.

8.2.6 Route managed object class

The routemanaged object clasaust be instantiated before the associated respooséoring relationshipmanaged
object class is instantiated. Timanaged object class supports the route id attribute.

This managed object class isropatible with the sapl and sap#naged object classes defined in ITU-T Rec. X.723 |
ISO/IEC 10165-5. The sapld attribute in the sapl or sa2have the sae behaviour as the route id attribute.

This managed object class is alsongmatible with the singlePeerConnectioranaged object class defined in ITU-T
Rec X.723 | ISO/IEC 10165-5. The connectionld attribute in singlePeerConnewiphave the sae behaviour as the
route id attribute.

8.3 Conditional packages

8.3.1 Request/response length package

The request response length package suppanstored unit length, response request length attribute which indicates
the bit length of response request PDU and response length attribute which indicates the bit length of response PDU.
These attributes are read-only.

This package is conditionally supported by the respomsstor role object class. Response request length and response
length attributes are updated when the respomsgtor services a response.

8.3.2 Response confirmation notification package
The response confitation notification package supports the response coatiion notification.

This package is conditionally supported by the respanseitor role object class. If respons@nitor role object
supports this package, the infaation defined in 8.5.1 isnditted in a response confiation notification.

8.3.3 Response confirmation object list package
The response confitation object list package supports the response oaatfsn object indication list attribute.

This package is conditionally supported by the response requester role object class. If response requester role object
supports this package, all the response amation objects bound with the response requester role object coordinated
by a responsmonitoring relationship are identified by the response camafiion object indication list attribute.

8.34 Response requester list package
The response requester list package supports the response requester indication list attribute.

This package is conditionally supported by the response o@tiim role object class. If a response candition role
object supports this package, all the response requester objects bound with the responssi@oniaie object
coordinated by a respons®nitoring relationship are identified by the response requester indicaﬁbléﬁﬁilbétﬁts
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8.35 Response timeout package

The response timeout length package supports the response timeout attribute and the quality of service alarm. The
response timeout attribute is writeable and its default value isNULL.

This package is conditionally supported by the response monitor role object class. If the response timeout attribute value
isnot NULL and the response time is greater than the response timeout attribute value, a "response time excessive" error
is carried by the probable cause field of the quality of service darm is emitted.

84 Attributes

8.4.1 Maximum responsetimeerror attribute

The attribute is a response time type. This attribute is supported by the response monitor managed object class. A value
of this attribute indicates the precision of the response time value represented by the response time attribute.

8.4.2 Request identifier attribute

The reguest identifier attribute is a choice of integer type, invoke ID or ANY. If the request is APDU request defined
according to OSI standards, the invoke ID is used. This attribute value is used to identify each response request.

8.4.3 Response confirmation object identifier attribute

The response confirmation object identifier attribute is a simple name type. This attribute value is used to identify
instance of the response confirmation object managed object class.

84.4 Response confirmation object indication attribute

The response confirmation object indication attribute is an object instance type. This attribute is supported by a response
monitor role object. This identifies a response confirmation object whose response time is monitored by the response
monitor.

8.45 Response confirmation object indication list attribute

The response confirmation object indication list attribute is a SET OF object instance. This attribute may be supported
by aresponse requester role object. It identifies the response confirmation objects with which the response requester role
is bound to the same response monitor by the response monitoring relationship.

8.4.6 Response delay time attribute

The response delay time attribute is a time period type. This attribute is supported by a response delay monitor object.
This indicates a response delay time which is calculated by subtracting response timeout attribute value from response
time attribute value.

8.4.7 Response length attribute

The response length attribute is a Integer type. This attribute is optionally supported by the response monitor managed
object class. This attribute value represents the length of the response PDU. The unit of this representation is a bit.

8.4.8 Response monitor identifier attribute

The response monitor identifier attribute is a simple name type. This attribute value is used to identify each instance of
the response monitor managed object class.

8.4.9 Response request length attribute

The response request length attribute is a Integer type. This attribute is optionally supported by the response monitor
managed object class. This attribute value represents the length of the requested PDU. The unit of this representation isa
bit.

8.4.10 Responserequester identifier attribute

The response requester identifier attribute is a simple name type. This attribute value is used to identify each instance of
the response requester managed object class. D ocuments
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8.4.11 Responserequester indication attribute

The response requester indication attribute has an object instance type. This attribute is supported by a response monitor
role object. Thisidentifies a response requester whose response time is monitored by the response monitor.

8.4.12 Responserequester indication list attribute

The response requester indication list attribute has a SET OF object instance type. This attribute may be supported by a
response confirmation role object. Its value is a list of response response regquesters with which the response
confirmation role is bound to the same response monitor by the response monitoring relationship.

8.4.13 Response synchronization attribute

The response synchronization attribute is an enumerated type whose possible values are "single cast(-1)", "best
effort(0)" and "atenic(1)". This attribute is supported by a responsmitor object. If the value is "single cast", the
responsamonitor role objecimonitors the only one response to the response request. If the valuemg"ato"best
effort", the monitor object carmonitor more than one response to a response request. If the valuensic"athe
response tne is monitored untilall the responses are returned. If the value is "best effort", the respoesés ti
monitored until the first response returnaméisynchronization between these roles is needed.

8.4.14 Responsetimeattribute

The responsertie attribute is a responseng type. This attributenay be supported by a respomsenitor managed
object class. A value of this attribute indicates a respomgeftom when a response request is sent byntbaitored
response requester to when the response arrivesrabttimred response confimation object.

This attribute is a choice of secondd]li seconds,micro seconds, nano seconds, pico seconds, and seconds per bit
value. The last one is a REAL type and the others are INTEGER type. The seconds per bit value is calculated according
to the following expression.

RTraw x 2
Ls+ Ly
where:
RT, 4w is the raw responsarie of any PDU of any length.
Lgis the response request length, the bit length of the response request PDU.

L, is the response length, the bit length of the response PDU.

8.4.15 Responsetime summarization mode attribute

If the response ile summarizationmode attribute value is "raw responsedf (0), the responsente attribute value
indicates the raw responsené and is an INTEGER type. If thisode attribute value is "responsméi per bit" (1), the
response the attribute value is set by the respons®tper a bit length as a REAL type.

8.4.16 Responsetimeout attribute

The responsertieout attribute is arie period type. This attribute is supported by the respamosior managed object
class. A value of this attribute indicates a respomseatiit used to gopare with the responsertg which is smmarized
by the responseionitor.

8.4.17 Routeidentifier attribute

The route identifier attribute is angdle name type. This attribute value is used to identify each instance of the route role
managed object class.

8.4.18 Routelist attribute

The route list attribute is a SET OF object instance type. This attribute is supported by a regpoissenanaged
object class. A value of this attribute identifies a set of objects fulfilling the route role in a respomsering

relationship.
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8.5 Notifications
85.1 Response confirmation notification

85.1.1 Behaviour of response confirmation notification

The response confirmation notification is issued when the response to a response request sent from the monitored
response request role object arrives at the monitored response confirmation role object. This notification carries
information related to that response as its parameters.

8.5.1.2 Parametersfor response confirmation notification

The response confirmation notification carries the following information as parameters.

85.1.21 Maximum responsetimeerror information

This attribute is a response time type. A value of this information indicates the precision of the response time value
represented by the response time attribute.

85.1.22 Request identifier information

The request identifier information is a choice of integer type, invoke ID or ANY. If the request is an APDU request as
defined according to OS| standards, invoke ID is used. Thisinformation is used to identify each response reguest.

8.5.1.2.3 Response confirmation object indication information

The response confirmation object indication information is an object instance type. This identifies the response
confirmation object whose response time is monitored by the response monitor.

85.1.24 Responsedelay timeinformation
The response delay time information is a time period type. This indicates a response delay time which is calculated by
subtracting response timeout attribute value from response time attribute value.

8.5.1.2.5 Response monitor identifier information

The response monitor identifier information is a simple name type. This attribute value is used to identify the instance of
the response monitor managed object class.

8.5.1.2.6 Responserequester indication information

The response requester indication information is an object instance type. This indicates the response requester which
response time is monitored by the response monitor.

8.5.1.2.7 Response synchronization information

The response synchronization information is an enumerated type whose possible values are "single cast(-1)", "best
effort(0)" and "atanic(1)". If the value is "single cast", the responganitor role objectmonitors only the one response
to one response request. If the value isrfétd or "best effort", thanonitor object cammonitor more than one response
to a response request. If the value is rffatd, the responsertie is monitored as the e until all the responses are
returned. If the value is "best effort", the response tis monitored as the itie until the first response returnsme
synchronization between these roles is needed.

8.5.1.2.8 Responsetimeinformation

The responsertie information is a responseane type. A value of this pamseter indicates the responseéi from when
a response request has been sent byntmtored response requester to when the corresponding response arrives at the
monitored response confilation object.

8.5.1.2.9 Responsetimeout information

The responsertieout infomation is a tine period type. A value of this panater indicates the difference between the
time when the response request is issued andntBaeathen the theout occurs without its response.

8.5.1.2.10 Routelist infor mation

The route list is a SET OF object instance type. A value of thisnetea indicates a set of objectshgmatible with a
route role object. Documents
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8.5.1.2.11 Notification identifier information

Thisinformation is used to identify each notification instance as defined in CCITT Rec. X.733 | ISO/IEC 10164-4.

8.5.1.2.12 Correlated Notificationsinfor mation

This information, when present, may be used to indicate the correlated notifications associated with the notification as
defined in CCITT Rec. X.733 | ISO/IEC 10164-4.

8.5.1.2.13 Additional text

This parameter, when present, may be used for extensions to this notification as defined in CCITT Rec. X.733 |
ISO/IEC 10164-4.

8.5.1.2.14 Additional information

This parameter, when present, may be used for extensions to this notification as defined in CCITT Rec. X.733 |
ISO/IEC 10164-4.

8.6 Relationship mapping definitions

8.6.1 Response monitoring relationship mapping

The response monitoring relationship mapping defines the following mapping described in A.6 using GRM:
— Mapping each role tomanaged object class;

— Mapping each identification to the object instance identifier attribute supported magipedmanaged
object class;

— Mapping each relationship operation to a GDMO operation imdpedmanaged object class instance.

8.7 Compliance

Managed object class definitiomsay import the appropriate specification ofanaged objects, notifications, actions,
and/or attribute types defined in this Retnendation | International Standard. This is achieved by reference to the
templates defined in this Remomendation | International Standard and CCITT Rec. X.721 | ISO/IEC 10165-2. The
referencenechanig is defined in ITU-T Rec. X.723 | ISO/IEC 10165-4.

The appropriate specification of relationship class and relationshipping defined in this Reommendation |
International Standanshay be mported. This is achieved by reference to tmeplates defined in this Reoonendation |
International Standard and ITU-T Rec. X.725 | ISO/IEC 10165-7. The refemed®nis is also defined in ITU-T
Rec. X.725 | ISO/IEC 10165-7.

9 Service definition

This Recanmendation | International Standard defines the responseroatifin reporting service. The use of services
defined in other functions is described below.

9.1 Introduction

This Reconmendation | International Standard provides servicesotator and to contranonitoring of responserties.
In particular, the operations that can be applied to instanaearaged object classes bound by a resposgtoring
relationship are:

— establisiment of a responsmonitoring relationship;
— temination of a respons@onitoring relationship;
— binding/unbindingnonitored objects;

— response confination report;

— suspension/resoption of responseonitoring;

—  getting responsertie.
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9.2 Establishment of response monitoring

If the manager needs to monitor a new request-response relation, the manager shall use the ESTABLISH relationship
operation to create a new instance of a response monitoring relationship. This operation has parameters that identify a
response requester, a response confirmation object, and, optionally, routes through which a request and its response are
carried. The establishment procedureis as follows.

1) Agent receives ESTABLISH operation.
2) Agent creates an instance of response monitoring RC (relationship class).

3) The response monitoring RC object (instance) binds the response requester object identified as a
parameter of the ESTABLISH operation.

4) If the response monitor object which has the role to monitor the response between the response requester
and the response confirmation object through the routes indicated by parameters of the ESTABLISH
operation aready exists, the RC object binds that response monitor object. If it does not exist, a new
response monitor object isinstantiated and bound with the RC object.

5) If the response confirmation object identified by the parameter of ESTABLISH operation is different
from the response monitor object, the RC object binds that response confirmation object.

6) If one or more routes need to be used by the request or response, the RC object may bind those route
objects.

7) If al these procedures are successful and the ESTABLISH operation is in confirmed mode, the success
confirmation including the instance identifiers of the monitor object and the other related objects is
returned from the agent.

8) If one or more of these procedures result in an error and the ESTABLISH operation isin confirmed mode,
all these procedures are rolled back and the error information is returned from the agent. If the rollback
behaviour resultsin failure, the other error information is moreover returned from the agent.

9.3 Termination of response monitoring

If the manager needs to terminate monitoring the request-response relation, the manager shall use the TERMINATE
relationship operation to unbind all the related bindings and release all the related resources. The termination procedure
isasfollows.

1) Agent receives TERMINATE operation.
2) TheRC object unbinds all the bindings with itself.

3) If the unbound response monitor role object is not bound with any other RC objects and the monitor role
object has delete-if-no-bindings package, the response monitor role object is deleted.

4) If one or more of these procedures result in an error and the TERMINATION operation is in confirmed
mode, al these procedures are rolled back and the error information is returned from the agent. If the
rollback behaviour resultsin failure, the other error information is moreover returned from the agent.

9.4 Binding routerole abjects

The BIND operation shall be used to bind a new route role object with the response monitoring relationship.

9.5 Unbinding routerole objects

The UNBIND operation shall be used to unbind a new route role object from the response monitor role object.

9.6 QUERY bound object
The QUERY operation shall be used to get instance ids bound by a response monitoring relationship instance.

9.7 Response Confirmation Reporting Service

This clause specifies the response confirmation reporting service which is defined in this Recommendation |
International Standard and mapsit to the CMIS M-EVENT-REPORT service.
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Table 1 - Response confirmation reporting parameters

Parameter Name Reg/Ind Rsp/Cnf

Invoke identifier P P
Mode

Managed object clas

Managed object instaac

Evert type

v|Z|(UD|UT|O
T

Event tine

Evert information

ResponseMonitadl

ResponseRequestatin

ResponseConfirmationObjedin

RouteLis

Requestldentifie

Notificationldentifie

CorrelatedNotificatiom

ResponseTim

MaximumResponseTimeErro

ResponseRequestLengt

ResponselLengt

Response®ic

ResponseDegld@ime

ResponseTimebu
AdditionalTex

c|cfc|c|c|c|fc|c|Z|c|c|Z|c|Z(Z2L
I

Additionallnformatio

Current tine

Event reply

|
T|T|(TO

Errors

10 Functional units

Two functional units are defined in this Recommendation | International Standard for the response time monitoring:

a) monitor response time: this functional unit supports QUERY service and response confirmation report
service.

b) control response monitor: this functional unit supports establishment, termination, binding, unbinding,
state change and scheduling services

11 Pr otocol

111 Elements of procedures

Elements of establishment and termination service procedures are defined in 9.2 and 9.3.

11.2  Abstract Syntax

11.2.1 Manage€ Objects

Table 2 identifies the relationship between the managed objects defined in 8.2 of this Recommendation | International
Standard and the managed object class specification in Annex A. DOCU ments
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Table2 - Managed objects and reference labels

Managed Object Name

Reference Label

Response confirmation object

responseConfirmationObject

Response confirmation record

responseConfirmationRecord

Response delay monitor responseDelayMonitor
Response monitor responseM onitor
Response requester responseReguester
Route route

11.2.2  Attributes

11.2.21 Attributes imported from the definition of management information

This Recommendation | International Standard references the following management attribute, whose abstract syntax are
specified in CCITT Rec. X.721 | ISO/IEC 10165-2:

operationalState.

11.2.2.2 Attributesdefined in thisRecommendation | I nternational Standard

This Reconmendation | International Standard references the followiagagenent attributes, whose abstract syntax
are specified in Annex A:

a)
b)
c)
d)
e)
f)

9)
h)
i)

)

maximumResponseTneError;
requestldentifier;
responseConfinationObjectld;
responseConfinationObjectind;
responseConfinationObjectindList;
responseDelayTie;
responselLength;
responseMonitorld;
responseRequesterld;
responseRequesterind;
responseRequesterindList;
responseRequestLength;
responseSync;

responseTie;

responseTieout;

response fileSunmarizationMode;
routeld,;

routeList.

11.2.2.3 Parameter to Attribute Mapping

Table 3 identifies the relationship between the notification servicenptees defined in 8.5 of this Reomendation |
International Standard and the attribute type specifications in Annex A.
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Table 3 — Parameters and attribute names

Parameter Attribute Name
M aximumResponseTimeError maximumResponseTimeError
Request identifier reguestldentifier
Response confirmation object indication responseConfirmationObjectind
Response delay time responseDelay Time
Response monitor identifier responseMonitorld
Response requester indication responseRequesterind
Response synchronization responseSync
Response time responseTime
Response timeout responseTimeout
Route list routelist

11.2.3  Notifications

11.2.3.1 Referenag Notifications

This Recommendation | International Standard references the following events defined in CCITT Rec. X.730 |
ISO/IEC 10164-1:

a) Object creation notification,;
b) Object deletion notification;
¢) Processing error alarm natification.

This Recommendation | International Standard references the following event defined in CCITT Rec. X.731 |
ISO/IEC 10164-2.

—  State change noatification.

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

a) Processing error alarnotification;
b) Quality of service alan notification.
11.2.3.2 Notifications Defined in this Recommendation | I nter national Standard

Table 4 identifies the relationship between the notifications defined in 9.7 of thisnReondation | International
Standard and the notification type specifications in Annex A.

Table 4 — Notifications

Event Type Notification Type

Response confirmation responseConfirmation

11.3 Negotiation of functional units
This Recommendation | International Standard assigns the following object identifier value
{joint-iso-ms(9) function(2) part22(22) functionalUnitPackage(1)}

as a value of the ASN.1 type FunctionalUnitPackageld defined in ITU-T Rec. X.701 | ISO/IEC 10040 to use for
negotiating the following functional units:

— 0 monitor responserie functional unit

— 1 control responseonitor functional unit

where the nmber identifies the bit positions in the BIT STRING assigned to the functional units, andntes na
referencing the functional units are defined in clause 10. Documents
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