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The following attachments are provided, for your consideration, in
response to the 3GPP to T1ML1 liaison - S5-010217, April 6, 2001:

T1M1.5/2001-096 - TIM1 Comments on 3GPP SA5 XML Based
Performance Data Format and Comments on Bulk Configuration Data
XML Format Specification (pages 2-3 of 99 in this liaison)
T1M1.5/2001-113 - Draft Rec. Q8.xx - CORBA-Based TMN
Performance Management Service (pages 4-54 of 99 in this liaison)
T1M1.5/2001-081R1 - Proposal For A New Kind Of History Data
Scanner (pages 55-59 of 99 in this liaison)

T1M1.5/2001-090R1 - Proposal for Using GDMO/ANS.1 Mappings to
XML Schemas - Applied to Configuration Audit Support Function
(X.792), (pages 60-99 of 99 in this liaison)

In addition to being attached, all individual documents are publicly
available on our web site. Note that both T1M1.5/2001-081R1 and
T1M1.5/2001-090R1 are being submitted to USSG B as proposed U S
Contributions for consideration by ITU-T SG 4.

Please contact me if you have any questions, comments, or concerns.

Best regards,

Mike Fargano
T1M1 Chairman
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Michael Truss, Vice Chair 3GPP TSG-SA WG5
Masaaki Yoshimura, Chair 3GPP2 TSG-S WG2
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Geoff Caryer, 3GPP Work Item Contact

Athan Tuzel, Chair ATM Forum NM Working Group
Al Vincent, Technology Director TMF

Cc (w/o Attachments):

T1M1 Leadership Team

Tom Rutt - TIM1.5/2001-096 Contact

Weijing Chen - T1IM1.5/2001-113 Contact

Dave Matthews - T1M1.5/2001-081R1 Contact
Raymond Reeves - T1M1.5/2001-090R1 Contact
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1. TIM1 Commentson 3GPP SA5 XML Based Performance Data For mat

Y our suggested format for XML Based performance datais within the scope of the Draft Rec Q.822Corba (the number isto be
determined). This specification is based on Q.822, but is highly optimized for CORBA 2.3 (e.g., it uses vaue typesfor history
data). It hashistory data records available from a* currentDatd’ interface, rlated via containment based naming to the resource
interface. Thereisaso ahigtory data scanner, which controls the generation of aPM datafile, from data contained in history data
records.

The draft output from the editors based on the Experts meeting in Pleasanton is attached. Thisisaddimited text file.

We suggest that an XML PM fileformet be presented at the Geneva SG4 meeting as a second format by 3GPP through an
appropriate liaison partner.

Thefollowing comments on the detailed format of your File are provided for your consideration:

1. Your format does not seem to fit thetypicad XML principle of having meaningful namesfor the XML Tags. Your use of
short hand cryptic tags will lead to difficulty in understanding the meaning of the performance data send via XML.

2. Wecannot understand why you must send the source object name with each performance datavalue. Since each source
object may have severd parameters, this overhead of repeating the name, is againgt the principle of minimizing filesizein
common situations. Also, there appears to be no reason why the measurement type is sent in a separate sequence from the
measurement data, since the measurement type could be included in the MeasurementData sequence. For example why not
useaformat like below:

- PMDaa::= SEQUENCE OF PMIntervaData

- PMintervaData::= SEQUENCE { time TimeOfDay, duraion Timelnterva, data Data}

- Daa:= SEQUENCE OF SEQUENCE { source ResourceName, mess_ist MeasurementList}

- MeasurementLigt ::= SEQUENCE OF SEQUENCE { measType MeasType, messVadue MeasVal}

3. Itisunclear whether your format supports multiple measurement intervas (granularity period for hitory data) in the same
file. The attached draft shows that this festure is supported by the delimited text file format.

2. TIM1 Comments on Bulk Configuration Data XML format specification

We note that you discuss the contents of an XML file for bulk configuration data. However thereis no discussion of mechanismsto
request such afile or to deliver the results of such arequest.

Thereisan implication that “modify” (e.g. create/deete/set) flag can be used in a“download” to change the MIB of the receiver.
However, there is no explanation of transport mechanism (protocol) and trigger conditions for activation of thefile transfer.

The Vendor Specific Datafor agiven MO dassis vaidated by avendor specific schema It isunclear what advantage this has over
having a*“vendor Specific” schemaextending the “ standard” schemafor the MO class using the extenson phrase. Therationde for
your gpproach versus the XML standard based extension mechanism needsto be clarified.

Inyour current file format, a separate schemais required for eech MOC. However mOC type is an Enumeration. In order anew class
will thisimply adding to enumeration values and updating the verson number. Using the subclass gpproach for vendor exceptions
would require amore open set of MOC types, specific for each vendor. This might require eiminating the current use of ENUM to
digtinguish the MOC.

We are sending a contribution to the Geneva SG4 meeting on XML bulk configuration Audit file amendment for X.792. Thisis
intended to have MO class specific schema, rather than relying on the vendor specific schema. Note that thisis aworking document
and some open issues remain to be resolved (e.g. providing the managed object name).

We suggest that an XML Bulk config file format be presented a the Geneva SG4 meeting to help our effortsin creating an audit
function usng XML similar to X.792.

Attachments: Q.822Corba (Pleasanton output) TIM 1.5/01-90R1 (file IM150901.doc from TIM1 files-
www.tl.orgtlml/_mil-grid.htm)
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in the field of telecommunications. The ITU Telecommunication Standardization Sector
(ITU-T) isapermanent organ of the ITU. The I TU-T isresponsible for studying
technical, operating and tariff questions and issuing Recommendations on them with a
view to standardizing telecommunications on aworldwide basis.

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

The approval of Recommendations by the Members of the ITU-T is covered by the
procedure laid down in WTSC ResolutionNo. 1.

In some areas of information technology which fall within ITU-T's purview, the
necessary standards are prepared on a collaborative basis with 1ISO and I1EC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to
indicate both a telecommunication administration and a recognized operating agency.

INTELLECTUAL PROPERTY RIGHTS

The ITU draws attention to the possibility that the practice or implementation of this
Recommendation may involve the use of a claimed Intellectual Property Right. The ITU
takes no position concerning the evidence, validity or applicability of claimed Intellectua
Property Rights, whether asserted by ITU members or others outside of the
Recommendation devel opment process.

As of the date of approval of this Recommendation, the ITU had/had not received notice
of intellectual property, protected by patents, which may be required to implement this
Recommendation. However, implementors are cautioned that this may not represent the
latest information and are therefore strongly urged to consult the TSB patent database.
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or by any means, electronic or mechanical, including photocopying and microfilm,
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Recommendation Q.8xx

CORBA-based TMN Performance M anagement Service

1 Scope

(2001)

This document defines a support service to be used in telecommunications performance
management (PM) based on CORBA.. It definesin Interface Definition Language (IDL)
a set of interfaces, notifications, and constants. The intent of this document is to define a
CORBA/IDL specification smilar to that defined in ITU Recommendations X.739 and
Q.822 using CMISE. This document is compliant with proposed CORBA modeling
standards Recommendation X.780, Q.816 and M.3120.

This document has the following sections:

Section 1.
Section 2.
Section 3.
Section 4.
Section 5.

Annex A.
Annex B.

Introduction

References

Definitions

Overview of the PM Service

PM Service IDL

File Format

Example of CurrentDataValueType and HsitoryDataVaueType
inheritance usage.
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3 Definitions

The following terms and acronyms are defined in Recommendation X.739, X.780 or
Q.822 and used in this document.

DN Digtinguished Name

NE Network Element

PM Performance Management

QoS Quality of Service

TMN Telecommunications Management Network.
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4 Overview of the Performance Management Service
4.1 Requirements

4.1.1 Functional Requirements

Performance Measurement is used in two ways in TMN. One way is in the measure of
the performance of transport and protocol entities. In this use the measurements are
subjected to thresholding and are collected for engineering and service history on atime
scale that is not real time critical. Thisis the use supported by the use of Rec. Q.822 and
technology specific standards directly based on it. The other use of performance
measurement is in support of network traffic management. In this application the
measurements are not subjected to thresholding but are collected periodically on atime
scale that is needed to support the application of network management controls. The
typical time scale for this collection has historically been 5 minutes. Thisis the use
supported by Rec. Q.823. Rec. Q.823 reuses the mechanisms of Q.822 together with the
generic simple scanner of Rec. X.738 to produce a single scan report that summarized the
previous granularity period and is reported to a network management OS. These two
uses of performance measurement are summarized in the Use Cases shown in Figure 1.

oo O OO

Administer Traffic Report Administer PM Report PM Data
‘xthsto/PM data

affic Manag Performance

traffic|report o5 threshold crossed

request traffic/feport s threshold crossed
Report traffic Periodic Report Traffic Monitor Performance

Figure 1. Use Casesfor Performance M easur ement
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In summary, the TMN Management functions for performance management include data
collection, data storage, thresholding, and data reporting.

Performance data collection refers to the ability for a NE to collect the various PM data
relating to a single monitored entity in that NE. This function allows a TMN manager to
assign PM data collection interval, to suspend/resume PM data collection process, and to
reset the performance monitoring counters.

PM data storage refers to the capability for a NE to store historical PM data on each
monitored entity for prescribed time duration. This function allows a TMN manager to
establish a duration during which to maintain a specific record of PM historical data, to
optionally screen historical data based on some criteria (e.g., suppress "al-zero" data),
and to remove historical PM data at the end of time interval.

PM thresholding refers to the ability for a NE to inform a TMN manager of any threshold
crossing. It also provides the TMN manager with the means for establishing thresholding
criteria

PM data reporting refers to the capability for a NE to report PM data on a scheduled
basis, or as a result of a spontaneous request from the TMN manager. A report may
contain data from a given monitored entity, or it can contain summarized data from a set
of monitored entities. This function allows a TMN manager to request PM data, to
allows/inhibits the emission of scheduled reports in the NE, and to screen the PM data
reports on some criteria (e.g., suppress "al-zero" data).

4.1.2 Design Requirements

This document follows the information modeling guidelines defined in ITU-T Rec.
X.780. In addition, this document tries to keep the model practical, smple and make
sense to the users and products.

4.2 Service Modeling

4.2.1 Scope

To support the functional requirements the performance management service needs
currentData to collect performance measurements, historyData to store the collected
measurements, thresholdData to specify the thresholds, and some specific scanner to
report history data. Since currentData is inherited from Scanner, the model also needs
Scanner.

However, based on the modeling guidelines and the needs from existing and current PM
applications, not all the capabilities defined for these managed objectsin X.739 and
Q.822 are necessary at this point in time. As aresult, some of the optional packages are
not included in this model. In the future, if the need for a capability arises, the relevant
package(s) will be reconsidered for inclusion.
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For most managed objects identified above, their IDL model can be derived from a
trandation of the X.739 and Q.822 GDMO. For historyData, however, direct trandation
may result in potentially large number of managed objects. These entities are read only
historical data stores of current data and do not need to be CORBA interfaces. Instead it
is proposed that they are to be defined as CORBA valuetypes. The Q.822 trandlation will
define a base valuetype for historyData, called HistoryDataValueType. This valuetype
HistoryDataVaueType will be accessible through methods on the CurrentData interface.
When a current data is subclassed it is intended that the corresponding

HistoryDataV alueType be subclassed along with it.

Since the data that needs to be stored is not in CORBA interfaces but
HistoryDataVaueTypes, to report history data, simply trandating the GDMO
homogeneous and simple scanners will not work. Instead, a new kind of scanner is
needed - one that collects data from the HistoryDataVaueTypes. This model is
attempting to keep the interfaces strongly typed whenever possible. This is because the
collection of traffic data is computationally intensive since large amount of data must be
collected and processed by the network manager in a short period of time.

For this purpose, HistoryDataScanner is designed to retrieve history data saved under the
relevant CurrentData objects. A file transfer mechanism is used in HistoryDataScanner
for retrieving large amount of data since other techniques are likely to be both slower and
to consume more computing and communication resources. The recommend supports the
ability to control the generation of the file, the selection of the format of the file, and the
notification of the user of when the file is produced, along with such information asis
needed to obtain the file. However, specific file transfer mechanism and file
administration are outside the scope of the document.

The resulting model described in UML is shown in the next section.
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This section illustrates the UML model for performance management. The model covers
Scanner, CurrentData, HistoryData (represented as HistoryDataVaueType),
ThresholdData, and HistoryDataScanner. Since the model can not be fit into one page, it
is displayed in the next three figures.

<<Managed Object>>
ThresholdData

“'counterThresholdListGet() : CounterThresholdSetType
*counterThresholdListSet(cthset : CounterThresholdSetType) : void
%'counterTresholdListAdd(cthst : CounterThresholdSetType) : void
“'counterThresholdListRemove(ctnst : CounterThresholdSetType) : void
%'gaugeThresholdListGet() : GaugeThresholdSetType
%'gaugeThresholdListSet(gthset : GaugeThresholdSetType) : void
“'gaugeTresholdListAdd(gthst : GaugeThresholdSetType) : void
%'gaugeThresholdListRemove(gtnst : GaugeThresholdSetType) : void

<<Managed Object>>
ManagedObiject

<<Managed Object>>
Scanner

“granularityPeriodGet() : TimePeriod

“granularityPeriodSet(tp : TimePeriod) : TimePeriod

“operationalStateGet() : OperationalState Type

*administrativeStateGet() : AdministrativeState Type

“administrativeStateSet(adms : AdminisrativeState Type) :
V...

1.r
<<Managed Object>>
CurrentData
thresholdDat
alnstance “'supspectintervalFlagGet() : boolean
“'supspectintervalFlagSetDefault() : void
+Control “elaspedTimeGet() : TimelntervalType
“historyRetensionGet() : Integer
<<Package>> {if “historyRetensionSet(n : Integer) : void
thresholdPackage ing “'getMostRecent(out hd : HistoryDataValueType) : boolean
upported} “getBetween(bTime, eTime, howMany : Integer, Iterator : out HistoryDatalterator) : HistoryDataSeqValueT...
*thresholdDatalnstanceGet() 7 {if supported
*thresholdDatalnstanceSet() 7 and
e filterSuppres
O‘/gﬁistoryRetension sionPkg is
<<Value Type>>
<ihgeshold crossed HistoryDataValueType 0.1
~peroidEndTime : GeneralizedTimeType <<Package>>
sgrandularityPeriod : TimePeriodType ZeroSuppCurrentData
<<NotifyDispatch>> »supspectintervalFlag : boolean
thresholdCrossingEvent Anumsupressedintervals : numSupressedintevalsT... “numSuppressedintervalsGet()
**maxSuppressedintervalsGet()
“qosAlarm() “maxSuppressedintervalsSet()

Figure 2. Class Diagram for CurrentData, HistoryData, and ThresholdData
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<<Managed Object>>
ManagedObject

SgetName()
*+objectClassGet()
*objectKindGet()
*packageGet()
%icreationSourceGet()
deletePolicyGet()

<<Managed Object>> <<NotifyDispatch>>
Scanner 0 <<Package>> <<send >> createDeleteEvent
objectCreateDelete

*granularityPeriodGet() : TimePeriod {if supported} *objectCreation()
*granularityPeriodSet(tp : TimePeriod) : TimePeriod “objectDeletion()
*operationalStateGet() : OperationalStateType } orted®-rd
"'administrativeStateGet() : AdministrativeStateType W <<Package>> .
*administrativeStateSet(adms : AdminisrativeStateType) : v... attributeValueChangNotification <<send|>>  <<NotifyDispatch>>

———| attributeValueChangEvent

{if sychronizing

granduality 0.1 Maved
0 a starting time N\ <<send >>
is supported} <<Package>> <<NotifyDispatch>>
{if supported} stateChangeNotification stateChangeEvent
<<Managed Object>>
CurrentData *statechange()

*supspectintervalFlagGet()
*supspectintervalFlagSetDefault() <<Package>>
*elaspedTimeGet() periodSync
*historyRetensionGet()
*historyRetensionSet()
*getMostRecent()
*getBetween()

periodSynchronizationTimeGet() : GeneralizedTime
*periodSynchronizationTimeSet(pst : GenerializedTime) : void

<<Managed Object>>
AbstractHistoryDataScanner

<<Managed Object>> <<Managed Object>>
ScopedFilteredHistoryDataScanner ListSelectionHistdataScanner

Figure 3. Class Diagram for Scanner
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<<Managed Object>>
ManagedObject

\

<<Managed Object>>
Scanner

<<Managed Object>>
AbstractHistoryDataScanner

*supportedFileFormatListGet() : HDFileFormatSetType

“hdFileFormatGet() : HDFileFormatType
<<Managed Object>> *hdFileFormatSet(hdFileFormat : HDFileFormatType) : void
HistoryDataFile <<contained by>>| #generateHistoryDataFile()

/ *returnReport() : HistoryDataValueSetType

*hdFileRetentionDurationGet() : TimePeroidType

*ileFormatGet()
p..n *hdFileRetentionDurationSet()

*ileLocationGet()

SperiodEndTimeGet()
?'create history data file mo()
#hdFile Duratiion Expires()

<<Managed Object>>
ScopedFilteredHistoryDataScanner

<<Managed Object>>

ListSelectionHistdataScanner

* baseManagedObjectGet()
* haseManagedObjectSet()
*scopeGet()
*scope Set()

*cdListGet() : CdSetType
wcdListSet() : CdListSetType
wcdListAdd() : cdListSetType

*wcdListRemove() : cdListSetType
*granularity peroid expires()

“scanningFilterGet()
*scanningFilterSet()

Figure 4. Class Diagram for HistoryDataScanner and HistoryDataFile
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4.2.3 Containment Relationship

This section illustrates the containment relationship of the CORBA interfaces defined in
this document.

[Editor note: to be consistent with file format, Network to AbstractHistoryDataScanner
shall be added ]

<<Managed Object>>
ManagedElement

- <<coxtained by>>
<<Managed Object>>

"MonitoredObject"
<<contairfed by>>
<<contined by>>
<<Managed Object>> <<Managed Object>> <<Managed Object>>
CurrentData ThresholdData AbstractHistoryDataScanner

<<contaiphed by>>

<<Managed Object>>
HistoryDataFile

Figure 5. Containment Relationship

4.3 Service Interface Description

4.3.1 Scanner

A managed object of this interface represents the ability to retrieve values of attributes of
managed objects and produce summary information from those values. This summary
information may be made available in attributes, notifications, action replies, or some

10
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combination of these. Summary information may consist of observed attribute values or
statistics calculated from these values (either over time or over managed objects).

Observed attribute values are retrieved during a "scan”, which isinitiated 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 object 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 alocal 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.

If the attribute value change notification package is present, then changes to the
granularity period or 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. If the object create/del ete notification package is present, then
the creation or deletion of an object of scanner's subclass shall emit the corresponding
create or delete notification.

The following attributes are defined in the entity:
administrativeState— is used to activate and deactivate (administratively suspend and

resume) the function performed by the scanner.
granularityPeriod — specifies the length of time during which the "scan" is

performed.
oper ational State — identifies whether or not the scanning function represented by this

object is capable of performing its normal functions.

The periodSynchronizationPackage is present if configurable agent internal
synchronization of repeating time periods is required.

The following attributes are defined in the periodSynchronizationPackage:
periodSynchronizationTime — contains the time to which arepeating time period is
synchronized. The start of each time period is an integral number of periods before or
after the time specified by this attribute.

The Scanner interface is not instantiable.

11
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4.3.2 CurrentData

4.3.2.1 CurrentData

The CurrentData object class, inherited from scanner, is a class of managed support
objects that record the current performance data for monitoring purpose. The
performance data (measurements) of monitored resources are modeled as attributes in the
definition of subclasses of CurrentData since CurrentData can't be instantiated. The
objects that represent monitored resources contain the corresponding CurrentData objects
in the name binding relationship.

The measurements are collected for atime interval (e.g., 5 min.) specified by
granularity Time attribute. At the end of each interval, the elapsedTime attribute will be
updated to the difference between the current time and the start of the present monitoring
interval. The measurements, granularityTime, and suspectintervalFlag are copied into a
corresponding history data structure (represented as HistoryDataV alueType). Further
more, the periodEndTime of the history data structure is assigned to the current time.

If historyRetention is greater than zero, then history data structures will be retained in the
managed system for at least the duration equivaent to the number of intervals specified
in the historyRetention attribute. During that time, history data can be accessed via a set
of operations:

- getMostRecent — will retrieve the most recent history data. The "most recent” means
the most recent history data record saved, which may be several intervals before the
current time because the historyRetention may be set to zero or the measurements
collected are dl zero. It is possible the getM ostRecent may not be able to retrieve any
data back. For example, all measurements are zeros (no history data is saved) or
historyRetention has been set to zero. The boolean value returned by getM ostRecent
method indicates the availability of the data. True means the out parameter contains
the data, false the parameter is undefined.
getBetween — will retrieve a set of history data within atime window specified by
start and end time parameters. The resultlterator is used to transfer large chunk of

data. If howMany is not provided, then the initial amount of data returned is alocal
matter.

The following attributes are defined in the entity:
suspectinterval Flag — is used to indicate that the performance data for the current
perlod may not be reliable. Some reasons for this to occur are:
Suspect data were detected by the actual resource doing data collection.
Transition of the administrativeState attribute to/from the 'lock’ state.
Trangition of the operationa State to/from the 'disabled’ state.
The performance counters were reset during the interval.
The CurrentData (or subclass) object instance was created during the monitoring
eriod.
elappsedTi me — represents the difference between the current time and the start of the
present monitoring interval.

12
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historyRetention — specifies the minimum number of intervals that the history data
structure (just being created) must be preserved.

If thresholdPackage is present, the CurrentData object contains at least a pointer to a
ThresholdData object. If any of the thresholds (defined in the referenced ThresholdData
object) are violated a Quality of Service (QoS) alarm natification is emitted by the
CurrentData object. The thresholdinfo field of the alarm shall contain the measurement
attribute which violates the threshold. If additional threshold crossing(s) occur during the
current time interval then additional alarms shall be emitted as well.

The thresholdDatal nstancel ist attribute contains a set of pointersto ThresholdData
objects, specified by managing system(s). Therefore, more than one QoS Alarm
notifications might be emitted for a single monitored attribute. And it is possible the
notifications might be conflict. For example, one notification indicates darm is on, the
other cleared. It is the managing systems responsibility to maintain the notification
consistency.

New thresholds resulting from modifying the thresholdDatal nstanceL ist attribute or from
changing athreshold value in the referenced ThresholdData object, should take effect
immediately. If an alarm condition exists previous to the occurrence of athreshold value
change (i.e., an old threshold had been violated), and the new threshold value is outside
of the range of the old threshold value (e.g., in the case of an increasing counter, the new
threshold value is greater than the old threshold value), and the current value of the
measurement is within the allowable range of the new threshold value, then a QoS Alarm
notification is emitted with a severity of 'clear’. If the new threshold value is set within
the range of the old threshold value, such that the new threshold is violated, a QoS Alarm
notification is emitted if an alarm condition is not already outstanding.

The following attributes are defined in the threshol dPackage:
thresholdDatal nstancelist —isa"list" attribute in which each item is a pointer to a

ThresholdData object that contains threshold limits for performance parameters.

zeroSuppressionPackage is a conditional package of CurrentData. When this package is
present and an interval terminates with ‘all-zeros performance measurements, there is no
history data structure is created.

The following attributes are defined in the zeroSuppressionPackage:

- numSuppressedintervals —is used to count the number of consecutive intervals for
which suppression (i.e., non-creation of a history data structure) has occurred. This
attribute reflects performance measurements up to, but not including, the current
interval. This attribute gets incremented at the end of an interval if suppression has
occurred. Otherwise, the attribute is reset. Or it reaches maxSuppressedintervals, a
history datarecord will be created and itself will be reset.
maxSuppressedi ntervals — limits the maximum number of suppressed intervals that
will be collected without creating a structure of the history data. The default value -1

13
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means that no limit on the number of consecutive suppressed intervals. On the other
hand, the maxSuppressedintervals is effectively equal to infinity.

For example, consider an instance of (a subclass of) zero suppression CurrentData with
maxSuppressedintervals set to 32, and the interval set to 15 minutes. For record
compression, it means that after 32 consecutive suppressed (e.g., al-zero) intervals (8
hours) at least one history data record (with al zero PM Parameters) will be generated
with a count of 32. This ensures that at |east one history data record per
maxSuppressedintervals will be created.

The CurrentData interface is not instantiable.

4.3.2.2 HistoryData

HistoryData, represented as HistoryDataValueType, will contain a copy of the
performance measurements and other selected attributes that are present in a current data
object at the end of the current interval (e.g., 5 min.). A new record of this valuetype
structure is created at the end of each interval if historyRetention attribute in the current
data object is greater than zero. And this record will then be retained in the NE for at least
the duration equivalent to the number of intervals specified in the historyRetention
attribute.

This generic valuetype models the history data. Specific current data objects (e.g.,
SDH/SONET current data objects) will be defined with specific history valuetypes,
which are inherited from this generic HistoryDataV aluetype valuetype.

The following attributes are defined in the entity:
periodEndTime — indicates the time at the end of the interval.
granularityPeriod — is used to copy the same attribute from the CurrentData object.
suspectintervalFlag — is used to copy the same attribute from the CurrentData object.
numSupressedinteval s — indicates the number of suppressed intervals has occurred
before the creation of this history valuetype record. It has default value 0. When
copying from CurrentData object, the default value is used. When copying from
CurrentData with ZeroSuppressionPackage, the corresponding attribute value is used.

4.3.3 ThreshodData

The ThresholdData object class is a class of managed support objects that contains the
values of the threshold settings for the PM parameters. At least one of the

counter ThresholdListPackage or the gaugeT hresholdListPackage must be instantiated.

Thresholds are established by use of the managed object class ThresholdData. The
ThresholdData objects specify the thresholds being applied. Threshold valuesin a
ThresholdData object may apply to multiple CurrentData objects and ThresholdData
objects are pointed to by CurrentData objects. The CurrentData, or its subclasses, object

14
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indicates the collection interval used with the threshold. A qualityOfServiceAlarm
notification is generated whenever athreshold is crossed.

A threshold may be specific to a single managed object. In this case, the ThresholdData
object is contained within the managed object being observed. A CurrentData object
within the managed object points to a ThresholdData object. This linkage is needed for
consistency with the multiple managed object case.

It is sometimes desirable to have a threshold apply to a group of managed objects. In this
case, the ThresholdData object is external to the managed object being observed. It may

be contained within the ManagedElement object. The ThresholdData object is pointed to
by all the CurrentData objects to which it applies.

If createDel eteNotificationsPackage is present, the creation or deletion of a threshold
object will cause an objectCreation or objectDeletion notification to be emitted.

If attributeV alueChangeNotificationPackage is present, then any threshold change will
cause an attributeV alueChange notification being emitted.

The counter ThresholdListPackage is present if an instance supports it and the
gaugeT hresholdListPackage is not present.

The following attributes are defined in the counter Threshol dListPackage:
counter ThresholdList — contains a set of threshold settings for performance attributes
of the counter type (e.g., erred seconds). Each threshold setting consists of the
attribute identifier, the threshold value and (optionally) the severity of the threshold-
exceeded event.

The gaugeThresholdListPackage is present if an instance supports it and the
counterThresholdListPackage is not present

The following attributes are defined in the gaugeThreshol dListPackage:
gaugeThresholdList — contains a set of threshold settings for performance attributes
of the gauge type. Each threshold setting consists of the attribute identifier, the
threshold value and (optionally) the severity of the threshold-exceeded event.

4.3.4 HistoryDataFile (HDFile)

HistoryDataFile is a subclass of ManagedObject. It one-to-one maps to history datafile.
Each history data file has one associated HistoryDataFile object. Each HistoryDataFile
object has one underlying history data file. The HistoryDataFile object is created only
after history datafile is produced. The HistoryDataFile object is deleted immediately
after history datafile is purged, and vice versathat history datafile is purged if
HistoryDataFile object is deleted.

The HistoryDataFile object has the following attributes:
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fileLocation — identifies file location in URL format
fieFormat — indicates which file format used.
PeriodEndTime - indicates the time at the end of the file generation.

When a history datafile is generated and a HistoryDataFile object is created, an
objectCreation notification will be sent from managed system to inform managing system
the availability of the history data file. When a history data file is removed and the
associated HistoryDataFile object is deleted, an objectDeletion notification could be sent
from managed system to managing system if objectDeleteNotificationPackage is
supported.

4.3.5 AbstractHistoryDataScanner (AbstractHD Scanner)

HistoryDataScanner is a subclass of Scanner. It supports scanning and reporting history
data by providing the ability to control the generation of history datafile, the selection of
the format of the file, and the notification of user when the file is produced.

To generate files, the managing system specifies the request through a set of attributes:
hdFileFormat - indicates which file format to use
currentDatalist - contains a set of current data objects whose historical data needs to
be scanned/reported to afile
begin relative time - the begin time relative to the current time together with the end
relative time defining a window to select history data. The negative value of begin
relative time means past time.
end relative time - the end time relative to the current time. The negative vaue of end
relative time means past time. The zero value means no ending time which would
result periodically file generation until stopped by managing system.
granularityPeirod - sets atime window so that the history data with their time stamps
fal into the window will be reported within afile.

Before setting values to these attributes, the administrativeState has to be set to 'lock’.
And when the administrativeState is set to ‘unlock’, the periodically file generation
begins.

At the end of each granularity period, the HistoryDataScanner scans the historical data
from a set of current data objects, specified in currentDatal ist, collects any dataif its
time stamp falls within this current granularity time interval, and generates adata filein a
format indicated in hdFileFormat. When the file is produced, a HistoryDataFile object is
created by managed system and an objectCreation notification is emitted to the managing
system. The source of objectCreation notification is the just created HistoryDataFile
object.

If the granularity period is zero, then there is no periodic file generation.

The managed system may support more than one file format. The attribute
supportedFileFormatList contains those supported file formats.

16



DRAFT

4.3.6 ListSelectionHistoryDataScanner
[Editor's Note: place holder]

4.3.7 ScopedFilteredHistoryDataScanner
[Editor's Note: place holder]

ITU-T Recommendation Q.8xx
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5 Performance Management Service IDL

#i fndef _itut_qg8xx_idl _
#define _itut_qg8xx_idl _

#i nclude <itut_x780.idl>

#pragma prefix "itu.int"

/**
This IDL code is intended to be stored in a file named "itut_qg8xx.idl"

located in the search path used by IDL conpil ers on your system
*/

/**

This nodul e, itut_g8xx, contains |IDL definition based on objects defined in
X.739 and Q 822. The IDL definitions in this file are the object interfaces.
*/

nodul e itut_g8xx

{

/**

5.1 Imports

*/

/**

Types inmported fromitut_x780

*/
typedef itut_x780:: Admi nistrativeStateType Adm nistrativeStateType;
typedef itut_x780:: CGeneralizedTi meType GeneralizedTi meType;
typedef itut_x780::1stringType IstringType;
typedef itut_x780::1stringSetType |stringSetType;
typedef itut_x780:: MONameType MONaneType;
typedef itut_x780:: MONameSet Type MONameSet Type;
typedef itut_x780:: NaneBi ndi ngType NanmeBi ndi ngType;
typedef itut_x780:: Cperational StateType Operational StateType;
typedef itut_x780:: Percei vedSeverityType PerceivedSeverityType;
typedef itut_x780:: Ul DType Ul DType;

/**

Interfaces inported fromitut_x780
i tut_x780:: Managedbj ect

i tut_x780:: ManagedObj ect Fact ory
*/
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5.2 Forward Declarations

*/
/**

Interface forward
*/

nterface
nterface
nterface
nterface
nterface
nterface
nterface
nterface
nterface

/**

Val uetype forward

*/
val uet ype
val uet ype
val uet ype
val uetype
val uet ype
val uet ype
val uet ype
val uet ype
val uet ype

/**

Interface forward
*/

decl arati ons

Scanner ;

H storyDatalterator;
Current Dat a;

Zer oSuppCur r ent Dat a;
Thr eshol dDat a;

HDFi | e;

Abst r act HDScanner ;

Li st Sel ecti onHDScanner ;
ScopedFi | t edHDScanner ;

decl arati ons

Scanner Val ueType;
Curr ent Dat aVal ueType;
Hi st royDat aVal ueType;

Zer oSuppCur r ent Dat aVal ueType;

Thr eshol dDat aVal ueType;
HDFi | e;

Abst r act HDScanner Val ueType;

Li st Sel ecti onHDScanner ;
ScopedFi | t edHDScanner ;

decl arati ons

t ypedef MONaneType Scanner NaneType;

t ypedef MONaneType
t ypedef MONaneType
t ypedef MONaneType

typedef MONameType HDFi | eNaneType;

t ypedef MONaneType
t ypedef MONaneType
t ypedef MONaneType

/**

5.3 Structures and Typedefs

*/

/**

Cur r ent Dat aNaneType,;
Zer oSuppCur r ent Dat aNaneType;
Thr eshol dDat aNaneType;

Abst r act HDScanner NaneType;
Li st Sel eti onHDScanner NaneType;
ScopedFi | t edHDScanner NaneType;

ITU-T Recommendation Q.8xx

This data type defines a sequence of HistroyDataVal ueType. The order is

significant.
*/

t ypedef sequence <Hi stroyDat aVal ueType> Hi st oryDat aSeqVal ueType;

t ypedef sequence <Current Dat aNaneType> Current Dat aNaneSet Type;
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typedef Ul DType HDFi | eFor mat Type
typedef sequence <HDFi | eFor nat Type> HDFi | eFor mat Set Type;

typedef IstringType URLType;

/**

Per cei vedSeverityTypeOpt is an optional type. If the discrimnator is true
the value is present, otherwise the value is null

*/
uni on PerceivedSeverityTypeOpt sw tch (bool ean)
{
case TRUE
Per cei vedSeverityType val
b
/**

The SeveritylndicatingThreshol dType contains the threshold |evel, which is to
be applied to counter/gauge attribute. It shall be initialized when the
managed object in which it is included is created and nmay be nodified. An

opti onal paraneter is used to associate the threshold level to the severity
paraneter of the emtted notification. The generation of the notification can
be switched of f using the bool ean paraneter notifyOnOff. The severity paraneter
is mandatory if notifyOnOff is true.

Editor Note: A clarification is needed in X 739 section 8.1.9.4.3 on the
behavi our of the severity indicating gauge threshold. Currently it is unclear
what val ue of PerceivedSeverity is sent in the threshold crossing notification
Percei vedSeverity field if notify is set on but the optional PerceivedSeverity
value of the threshold is not present in the severity indication gauge

t hreshol d syntax. We suggest that in this case the indeterm nate val ue be sent
unl ess the nmanaged object behavi our specifies a different value. The follow ng
text should be added to the end of this section:

If a notify-high or notify-low switch is on (true) and the severity indication
value is not present, then the indeterm nate value is sent in the notification
unl ess the managed object behavi our specifies another val ue.

*/
struct SeveritylndicatingThreshol dType
{
fl oat t hr eshol d;
bool ean noti fyOnOrf;
Per cei vedSeverit yTypeQOpt severi tyl ndication;
b
struct CounterThreshol dSetti ngType
{
string attri but eName;
Severi tyl ndi cati ngThreshol dType threshol d;
b
/**
The order is insignificant.
*/
t ypedef sequence <Counter Threshol dSetti ngType> Count er Thr eshol dSet Type
/**

The attribute of Severitylndi cati ngGaugeThreshol dType has sinmilar behaviour to
t he gauge-threshold attribute defined in X 721. The syntax has an added
paraneter for indicating the associated severity, as defined in
Severityl ndi cati ngThreshol dType, to the notification triggered by the crossing
of the corresponding threshold level. As an enhancenent to the syntax of the
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gauge-threshold attribute type it adds an optional severity indication
parameter to the syntax of both the notify-high and notify-Iow sub-menbers
within each threshold | evel nmenber. This attribute type has additiona
behavi our associated with these optional perceived severity indication
parameters, which is defined as foll ows:

- If the notify-high's switch is on (true), the notify-high's severity

i ndi cation value shall be reported in the perceived severity paraneter of a
notification triggered by the gauge val ue crossing the notify-high's
gauge-t hreshol d value in the positive going direction

- If the notify-low s switch is on (true), the notify-low s severity

i ndi cation value shall be reported in the perceived severity paraneter of a
notification triggered by the gauge value crossing the notify-low s

gauge-t hreshol d value in the negative going direction.

- If both switches are on (true) for a single threshold |evel, one of the
severity indication values shall be "clear". The severity indicating
gauge-threshold shall only enmit a clear event notification if the
correspondi ng threshold level (either notify-high or notify-low) notification
has been emtted and no other clear notification for this threshold |evel pair
has been enitted since the previous corresponding threshold | evel notification
has been enitted.

*/
struct Severitylndi cati ngGaugeThr eshol dType
{
Severityl ndi cati ngThreshol dType noti fyLow,
Severityl ndi cati ngThreshol dType noti fyH gh;
H
/**

The order is insignificant.

*/
t ypedef sequence<Severityl ndi cati ngGaugeThreshol dType>
Severi tyl ndi cati ngGaugeThr eshol dSet Type;
struct GaugeThr eshol dSetti ngType
{
string attri but eName;
Severityl ndi cati ngGaugeThr eshol dSet Type t hreshol d;
b
/**
The order is insignificant.
*/
t ypedef sequence<GaugeThreshol dSettingType>
GaugeThr eshol dSet Type;
struct Ti mel nterval Type
{
unsi gned short day;
unsi gned short hour;
unsi gned short mnute;
unsi gned short second;
unsi gned short ms;
b
/**

The followi ng definitions are translated from X 739 ASN. 1 definitions.
*/
enum Ti mePeri odChoi ce

{
ti mePeri odChoi ceDays,
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ti mePeri odChoi ceHours,

ti mePeri odChoi ceM nut es,

ti mePeri odChoi ceSeconds,

ti mePeri odChoi ceM | |i Seconds,
ti mePeri odChoi ceM cr oSeconds,
ti mePeri odChoi ceNanoSeconds
ti mePeri odChoi cePi coSeconds

}s

uni on Ti mePeri odType switch (Ti mePeri odChoi ce)
{
case ti nePeri odChoi ceDays:
| ong day;
case tinmePeri odChoi ceHours:
| ong hour;
case tinmePeri odChoi ceM nut es:
| ong m nute;
case tinePeri odChoi ceSeconds:
| ong second;
case tinePeri odChoiceM | |i Seconds:
| ong ms;
case tinmePeri odChoi ceM croSeconds:
| ong us;
case ti nmePeri odChoi ceNanoSeconds:
| ong ns;
case tinePeri odChoi cePi coSeconds:
| ong ps;

/**

5.4 Exceptions
*/
/**
Exceptions and Constants for Conditional Package
*/
exception NCcounter Threshol dLi st Package {};

exception NOdel eteNoti ficati onPackage {};
exception NOgaugeThreshol dLi st Package {};
exception NOperiodSynchroni zati onPackage {};

exception NO hreshol dPackage {};

const string counterThreshol dLi st Package =
"itut_qg8xx::counterThreshol dLi st Package";
const string deleteNotificati onPackage =
"itut_qg8xx::deleteNotificati onPackage";
const string gaugeThreshol dLi st Package =
"itut_qg8xx::gaugeThreshol dLi st Package";
const string periodSynchronizati onPackage =
"itut_qg8xx: : periodSynchroni zati onPackage";
const string threshol dPackage =
"itut_qg8xx::threshol dPackage";
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/**

Exceptions for Perfornmance Managenent
*/

/**

5.5 Interfaces

*/

/**

5.5.1 Scanner

See Section 4.3.1 for behaviour.
This interface contains the foll owi ng CONDI TI ONAL PACKAGES.

- periodSynchroni zati onPackage: presnet if configurable agent internal
synchroni zation of repeating time periods is required.

The Scanner interface is not instantiable.

*/
val uet ype Scanner Val ueType: itut_x780:: ManagedCbj ect Val ueType
{
public Adm nistrativeStateType administrativeState;
/| GET- REPLACE
public Operational StateType oper ati onal St at e;
Il CET
public TinePeriodType granul ari tyPeri od;
/| GET- REPLACE
public CeneralizedTi meType peri odSynchroni zati onTi re;
/] conditional
/'l periodSynchronizati onPackage
/| GET- REPLACE
}; I/ valuetype ScannerVal ueType
i nterface Scanner: ManagedObj ect
{
/**
adm nistrativeState is a read/wite attribute supported by Get and Set access
operati ons.
/*
Adm ni strativeStateType administrativeStateGet ()
rai ses (itut_x780::ApplicationError);
voi d adm ni strativeSt at eSet
(in Admi nistrativeStateType admi nistrativeState)
rai ses (itut_x780::ApplicationError);
/**

The attribute operational State is read-only supported by Get access operation.
*/
Oper ati onal St at eType operational StateGet ()
rai ses (itut_x780::ApplicationError);

/**

granularityPeriod is a read/wite attribute supported by Get and Set access
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operati ons.
*/
Ti mePeri odType granul arityPeriodGet ()
rai ses (itut_x780::ApplicationError);
voi d granul arityPeri odSet
(in TinePeriodType granul arityPeriod)
rai ses (itut_x780:: ApplicationError);
/**

peri odSynchroni zationTime is a read/wite attribute supported by Get and Set
access operations.
*/
General i zedTi neType periodSynchroni zati onTi meCGet ()
rai ses (itut_x780::ApplicationError,
NOper i odSynchr oni zat i onPackage) ;

voi d periodSynchroni zati onTi neSet
(in GeneralizedTi meType peri odSyncTi ne)
rai ses (itut_x780::ApplicationError,
NOperi odSynchroni zat i onPackage) ;

CONDI TI ONAL_NOTI FI CATI ON
(itut_x780::Notifications, objectCreation,
createDel et eNoti ficati onsPackage)

CONDI TI ONAL_NOTI FI CATI ON
(itut_x780::Notifications, objectDeletion,
createDel et eNoti fi cati onsPackage)

CONDI TI ONAL_NOTI FI CATI ON
(itut_x780::Notifications, attributeVal ueChange,
attri but evVal ueChangeNot i fi cati onPackage)

CONDI TI ONAL_NOTI FI CATI ON
(itut_x780:: Notifications, stateChange,
st at eChangeNot i fi cati onPackage)

}; /Il interface Scanner

/**

5.5.2 CurrentData

See section 4.3.2.1 for behaviour.
This interface contains the foll owi ng CONDI TI ONAL PACKAGES.

- threshol dPackage: present if a Quality of Service Alarm Notification is to
be emtted for threshold crossing.

- zeroSupressi onPackage: present if an instance supports it.

The CurrentData interface is not instantiable.
*/

/ * %
5.5.2.1 CurrentDataValueType

*/
val uet ype Current Dat aVal ueType: Scanner Val ueType
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{ publ i c bool ean suspect | nt erval Fl ag;
/| GET REPLACE-W TH- DEFAULT
public Tinelnterval Type el apsedTi ne;
Il GET
public short hi st oryRet enti on;

/1 Mandatory now (used to be conditional)

/'l GET- REPLACE

public MONaneSet Type t hr eshol dDat al nst anceli st ;

/1 conditional
/1 threshol dPackage
/| GET- REPLACE ADD- REMOVE

public short nunBuppr essedl nt erval s;

/1 conditional
/'l zeroSuppressi onPackage
Il CGET

public short maxSuppr essedl nterval s;

/] conditional
/'l zeroSuppressi onPackage
/| GET- REPLACE

}; /1 valuetype Current Dat aVal ueType

/**

5.5.2.2 HistroyDataValueType

See section 4.3.2.2 for behaviour.

*/
val uetype Hi stroyDat aval ueType
public GeneralizedTi neType peri odEndTi ne;
Il CET
public TimePeriodType granul ari tyPeri od;
Il CGET
public bool ean suspect | nt erval Fl ag;
Il CET
public short nunBupr essedl nt eval s;
Il CGET
}; /1 valuetype Hi stroyDataVal ueType
/**

5.5.2.3 HistoryDatalterator

Hi storyDatalterator is used for iteratively transferring |arge chunk of

hi story data.
*/
interface Hi storyDatalterator
{
/**
This nethod is used to return the next how nany history data.

howMvany i s the

maxi mum nunber of history data for which results should be return in first
batch, must be non-zero. historyDatalList is a sequence of history data records.

The method will return true if there is data in out paraneter,
*/
bool ean get Next
(in unsigned short howvany,

fal se ot herwi se.

out Hi storyDataSeqVal ueType hi storyDat aLi st)

rai ses (itut_x780::ApplicationError);
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/**

This nethod is used to destroy the iterator and release its resources. This
must be done by the application.
*/

voi d destroy ();

}; I/ interface H storyDatalterator

/**

5.5.2.4 CurrentData

*/

interface CurrentData: Scanner

{
/**
Define default value for suspectlnterval Fl ag
*/

const bool ean suspect|nterval Fl agDef ault = FALSE;

/**

Define default value for nmaxSuppressedlntervals. The default value -1 neans
that no limt on the nunber of consecutive suppressed intervals. On the other
hand, the maxSuppressedlintervals is effectively equal to infinity.
*/

const short nmaxSuppressedl nterval sDefault = -1;

/**

This attribute is read-only, supported by Get access operation, however it can
be replaced by default, which is supported by DefaultSet operation.
*/
bool ean suspect|nterval Fl agGet ()
rai ses (itut_x780::ApplicationError);

voi d suspect | nterval Fl agDef aul t Set
(i n bool ean suspect | nterval Fl ag)
rai ses (itut_x780::ApplicationError);

/**
The attribute is read-only, supported by Get access operation.
*/
Ti mel nt erval Type el apsedTi meGet ()
rai ses (itut_x780::ApplicationError);

/**
This attribute is read/wite, supported by Get and Set access operations.
*/
short historyRetentionGet ()
rai ses (itut_x780::ApplicationError);

voi d hi storyRetentionSet
(in short interval Num
rai ses (itut_x780::ApplicationError);

/**
This attribute is supported by Get, Set, Add, and Renpve access operations.
*/

MONaneSet Type t hreshol dDat al nst ancelLi st Get ()

rai ses (itut_x780::ApplicationError,
NCQ hr eshol dPackage) ;
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voi d t hreshol dDat al nst ancelLi st Set
(i n MONanmeSet Type dat al nst anceli st)
rai ses (itut_x780::ApplicationError,
NQ hr eshol dPackage) ;

voi d t hreshol dDat al nstancelLi st Add
(in MONanmeSet Type dat al nst anceli st)
rai ses (itut_x780:: ApplicationError,
NQ hr eshol dPackage) ;

voi d t hreshol dDat al nst ancelLi st Renove
(i n MONanmeSet Type dat al nst anceli st)
rai ses (itut_x780::ApplicationError,
NQ hr eshol dPackage) ;

/**
This nethod is used to retrieve nbst recent history data record.
*/
bool ean get Mbst Recent
(out Hi stroyDat aVal ueType hi storyDat a)
rai ses (itut_x780:: ApplicationError);

/**

The getBetween nethod will retrieve a sequence of history data records falling
within the time w ndow specified by the startTime and endTi ne paraneters.
*/
Hi st or yDat aVal ueSeqType get Bet ween

(in GeneralizedTi meType startTine,

in CGeneralizedTi meType endTi nme,

i n unsigned short howvany,

out HistoryDatalterator resultlterator)

rai ses (itut_x780::ApplicationError);

/**

The attribute is read-only, supported by Get access operations.
Editor Note: it was read/wite in Q 822.
*/
short nunBuppressedl nterval sGet ()
rai ses (itut_x780::ApplicationError);

/**

This attribute is read/wite, supported by Get and Set access operations.
*/
short nmaxSuppressedl nterval sGet ()
rai ses (itut_x780::ApplicationError);

voi d maxSuppr essed! nt er val sSet
(in short nmaxSuppl nterval)
rai ses (itut_x780::ApplicationError);
CONDI TI ONAL_NOTI FI CATI ON
(itut_x780::Notifications, qualityOServiceAl arm
NQt hr eshol dPackage)

}; /] interface CurrentData

/**
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5.5.3 ThresholdData

See section 4.3.3 for behaviour.
This interface contains the foll owi ng CONDI TI ONAL PACKAGES.

- count er Threshol dLi st Package: present if an instance supports it and the
gaugeThr eshol dLi st Package i s not present.

- gaugeThreshol dLi st Package: present if an instance supports it and the
count er Threshol dLi st Package i s not present
*/

val uet ype Threshol dDat aVal ueType: itut_x780:: ManagedCbj ect Val ueType

publ i ¢ Counter Threshol dSet Type counter Threshol dLi st ;
/1 conditional
/'l count erThreshol dLi st Package
/| GET- REPLACE ADD- REMOVE

publ i ¢ GaugeThr eshol dSet Type gaugeThr eshol dLi st ;
/] conditional
/1 gaugeThr eshol dLi st Package
/| GET- REPLACE ADD- REMOVE

}; I/ valuetype Threshol dDat aVal ueType

i nterface Threshol dDat a: Managed(Cbj ect
{
/**
The attribute is supported by Get, Set, Add, and Renpve access operations.
*/
Count er Thr eshol dSet Type count er Thr eshol dLi st Get ()

rai ses (itut_x780::ApplicationError,
NQcount er Thr eshol dLi st Package) ;

voi d count er Threshol dLi st Set
(i n CounterThreshol dSet Type count er Thr eshol dLi st)

rai ses (itut_x780::ApplicationError,
NQOcount er Thr eshol dLi st Package) ;

voi d count er Thr eshol dLi st Add
(i n CounterThreshol dSet Type count er Threshol dLi st)
rai ses (itut_x780::ApplicationError,
NQcount er Thr eshol dLi st Package) ;

voi d count er Threshol dLi st Renove
(i n CounterThreshol dSet Type count er Thr eshol dLi st)

rai ses (itut_x780::ApplicationError,
NQOcount er Thr eshol dLi st Package) ;

/**
The attribute is supported by Get, Set, Add, and Renpbve access operations.
*/
GaugeThr eshol dSet Type gaugeThreshol dLi st Get ()
rai ses (itut_x780::ApplicationError,
NOgaugeThr eshol dLi st Package) ;

voi d gaugeThr eshol dLi st Set
(i n GaugeThr eshol dSet Type gaugeThr eshol dLi st)
rai ses (itut_x780::ApplicationError,
NOgaugeThr eshol dLi st Package) ;

voi d gaugeThr eshol dLi st Add

28



DRAFT ITU-T Recommendation Q.8xx

(i n GaugeThreshol dSet Type gaugeThreshol dLi st)
rai ses (itut_x780::ApplicationError,
NQOgaugeThr eshol dLi st Package) ;

voi d gaugeThreshol dLi st Renove
(i n GaugeThr eshol dSet Type gaugeThr eshol dLi st)
rai ses (itut_x780:: ApplicationError,
NOgaugeThr eshol dLi st Package) ;

CONDI TI ONAL_NOTI FI CATI ON
(itut_x780::Notifications, objectCreation,
createDel et eNoti fi cati onsPackage)

CONDI Tl ONAL_NOTI FI CATI ON
(itut_x780::Notifications, objectDeletion,
createDel et eNoti fi cati onsPackage)

CONDI Tl ONAL_NOTI FI CATI ON
(itut_x780::Notifications, attributeVal ueChange,
attri but evVal ueChangeNot i fi cati onPackage)

}; /] interface Threshol dData

i nterface Threshol dDat aFact ory: ManagedCbj ect Fact ory
{
Threshol dDat a create
(i n NanmeBi ndi ngType naneBi ndi ng,
in MONanmeType superi or,
i nout Istring nane, /1 auto naming if null
in IstringSet Type packageNaneLi st,
i n Count er Thr eshol dSet Type count er Thr eshol dLi st,
/1 conditional
/1 count er Threshol dLi st Package
/| GET- REPLACE ADD- REMOVE
i n GaugeThr eshol dSet Type gaugeThr eshol dLi st)
/1 conditional
/1 gaugeThr eshol dLi st Package
/| GET- REPLACE ADD- REMOVE
rai ses (itut_x780:: ApplicationError,
itut_x780::CreateError);

}; /1 interface Threshol dDat aFact ory

5.5.4 HDFile (HistoryDataFile)

See section 4.3.4 for behaviour.

This interface contains the foll owi ng CONDI TI ONAL PACKAGES.

- objectDel eteNotificati onPackage: present if an instance supports it.

val uet ype HDFi | eVal ueType: ManagedQbj ect Val ueType

{
publ i ¢ HDFi | eFor mat Type fil eFornat;
/1 GET, SET-BY-CREATE
public URLType fileLocation;

/1 GET, SET-BY-CTEATE
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public GeneralizedTi nreType peri odEndTi ne;
/| GET, SET-BY-CREATE
public TimePeriodType fil eRetentionDuration;

/| GET, SET-BY-CREATE
}; /1 val uetype HDFil eVal ueType

interface HDFile: itut_x780:: ManagedObj ect
{
HDFi | eFor mat Type fil eFormat Get ()
rai ses (itut_x780::ApplicationError);

URLType filelLocationGet ()
rai ses (itut_x780::ApplicationError);

CGener al i zedTi meType peri odEndTi meGet ()
rai ses (itut_x780::ApplicationError);

Ti mePeri odType fil eRetentionDurationGet ()
rai ses (itut_x780::ApplicationError);

MANDATORY_NOTI FI CATI ON(
itut_x780::Notifications, objectCreation)
CONI DTI ONAL_NOTI FI CATI O\(
itut_x780::Notifications, objectDeletion,
del et eNoti fi cati onPackage)

}; I/ interface HDFile

interface HDFi | eFactory: itut_x780:: ManagedObj ect Fact ory
{
HDFi |l e create
(i n NaneBi ndi ngType naneBi ndi ng,
i n MONaneType superi or,
inout Istring nane, // auto naming if enpty string
in HDFi | eFor mat Type fil eFor nat,
in URLType fileLocation,
in GeneralizedTi neType peri odEndTi ne,
in TinmePeriodType fil eRetentionDuration)
rai ses (itut_x780:: ApplicationError,
itut_x780::CreateError);

}; /1 interface HDFil eFactory

/**

5.5.5 AbstractHDScanner (AbstractHistoryDataScanner)

See section 4.3.5 for behaviour.

*/
val uet ype Abstract HDScanner Val ueType: Scanner Val ueType

publ i ¢ HDFi | eFor mat Set Type support edFi | eFor mat Li st ;
Il CGET

publ i c HDFi | eFor mat Type hdFi | eFor mat ;
/] CET, SET

public TimePeriodType hdFi | eRet enti onDur ati on;
/] CET, SET
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}; I/ val uetype HDScanner Val ueType

i nterface Abstract HDScanner: Scanner

{

HDFi | eFor mat Set Type support edFi |l eFormat Li st Get ()
rai ses (itut_x780:: ApplicationError);

/**
The hdFil eFormat nust be one of supported file fornat.
*/
HDFi | eFor mat Type hdFi | eFormat Get ()
rai ses (itut_x780::ApplicationError);

voi d hdFi | eFor mat Set
(in HDFi | eFor mat Type hdFi | eFor mat)
rai ses (itut_x780:: ApplicationError);

Ti mePeri odType hdFil eRetenti onDurationGet ()
rai ses (itut_x780:: ApplicationError);

voi d hdFi | eRet enti onDur ati onSet
(in TinePeriodType hdFil eRetentionDuration)
rai ses (itut_x780::ApplicationError);

Hi st or yDat aVal ueSeqType ret ur nReport
(in unsigned short howvany,
out HistoryDatalterator resultlterator)
rai ses (itut_x780::ApplicationError);

}; I/ interface AbstractHDScanner

/**

5.5.6 ListSdectionHDScanner

See section 4.3.6 for behaviour.

*/
val uet ype Li st Sel ecti onHDScanner Val ueType: Abstract HDScanner Val ueType
{
Cur r ent Dat aNaneSet Type current Dat al nst ancelLi st ;
/| GET- REPLACE
}; 1/ val uetype ListSel ecti onHDScanner Val ueType
i nterface ListSelectionHDScanner: AbstractHDScanner Val ueType
/** {

This attribute is supported by Get, Set, Add, and Renpve access operations.
*/
Cur r ent Dat aNanmeSet Type current Dat al nst ancelLi st Get ()

rai ses (itut_x780::ApplicationError);

voi d current Dat al nst ancelLi st Set
(i n Current Dat aNameSet Type dat al nst anceli st)
rai ses (itut_x780::ApplicationError);

voi d current Dat al nst anceLi st Add
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(i n Current Dat aNameSet Type dat al nst anceli st)
rai ses (itut_x780::ApplicationError);

voi d currentDatal nst ancelLi st Renove
(i n Current Dat aNanmeSet Type dat al nst anceli st)
rai ses (itut_x780::ApplicationError);

}; I/ interface ListSelectionHDScanner

interface ListSel ectionHDScannerFactory: ManagedObject Factory
{
Li st Sel ecti onHDScanner create
(i n NameBi ndi ngType nameBi ndi ng,
i n MONaneType superi or,
inout Istring nanme, // auto naming if enmpty string
in HDFi | eFor mat Type fil eFor mat,
in TimePeriodType fileRetentionDuration,
Cur r ent Dat aNameSet Type current Dat al nst anceli st)
rai ses (itut_x780::ApplicationError,
itut_x780::CreateError);

}; I/ interface ListSelectionHDScannerFactory

/**

5.5.7 ScopedFilteredHDScanner

See section 4.3.7 for behaviour.
*/

/**

5.6 Notifications

No nodel specific notifications defined in this docunent.
*/

/**

5.7 Name Binding
*/

/**

The foll owi ng nodul e contai ns nane-bindi ng i nformation.
*/
nodul e NameBi ndi ng

{
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/**

5.7.1 ThresholdData

This narme binding is used to nanme the Threshol dData object to a Managed
El ement obj ect.

*/
nodul e Threshol dDat a_ManagedEl enent
{
const string superiord ass =
"itut_nB120:: ManagedEl enent ";
const bool ean superi or Subcl assesAl | owed = TRUE;
const string subordi nat ed ass =
"itut_qg8xx:: Threshol dDat a";
const bool ean subor di nat eSubcl assesAl | owed = TRUE;
const bool ean nmanager Cr eat esAl | owed = TRUE;
?2??
const Del etePolicyType deletePolicy =
itut_x780:: del eteOnl yl f NoCont ai nedObj ect s;
const string kind = "Threshol dDat a";
}; 1/ nodul e Threshol dDat a_ManagedEl enent
/**
5.7.2 HDFile
This name binding is used to name the HDFi|l e object to an Abstract HDScanner
obj ect .
*/
nmodul e HDFi | e_Abst r act HDScanner
{
const string superiord ass =
"itut_g8xx:: Abstract HDScanner";
const bool ean superi or Subcl assesAl | owed = TRUE;
const string subordi nat ed ass =
"itut_qg8xx:: HDFile";
const bool ean subor di nat eSubcl assesAl | owed = TRUE;
const bool ean manager Cr eat esAl | owed = FALSE;
const Del etePolicyType deletePolicy =
itut_x780:: del eteOnl yl f NoCont ai nedObj ect s;
const string kind = "HDFi | e";
}; /1 modul e HDFi | e_Abstract HDScanner
/**

5.7.3 AbstractHDScanner

This nane binding is used to name the Abstract HDScanner object to a
ManagedEl enment .
*/
nodul e Abstract HDScanner _ManagedEl enent
{
const string superiord ass =
"itut_nB120:: ManagedEl enent";
const bool ean superi or Subcl assesAl | owed = TRUE;
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const string subordi nated ass =
"itut_qg8xx:: Abstract HDScanner";
const bool ean subor di nat eSubcl assesAl | owed = TRUE;
const bool ean nanager Cr eat esAl | owed = TRUE;
const Del etePolicyType deletePolicy =

i tut_x780:: del et eOnl yl f NoCont ai nedQbj ect s;
const string ki nd = "HDScanner";
}; /1 nodul e Abstract HDScanner _ManagedEl ement

}; 1/ nodul e NaneBi nding

/**

5.8 HDFileFormatConst

Thi s nodul e contains constant values identifying history data file formats.
*/

nodul e HDFi | eFor mat Const

{

const string nodul eNane =

"itut_qg8xx: : HDFi | eFor mat Const";
const short unknown = O;
const short g8xxFileText = 1;

const short g8xxFileXM. = 2;

}; /1 HDFi | eFor mat Const

}; 1/ nodul e itut_g8xx

#endif // _itut_g8xx_idl _
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Annex A (normative): File Format

This annex describes the format of performance measurement data file, named
g8xxFileText.

A. 1 Text File Format BNF

The BNF in this annex defines the format of performance measurement data file, named
"g8xxFileText".

<File> := #file <FD> <Fil eType> <New i ne>
<Nodes> #endfile <New i ne>

<Fil eType> : = <Fi | eFor mat > <FD> <For nat Ver si on> <FD> <I nf oMbdel Domai n>
<Fi | eFormat> : = <String>

<For mat Ver si on> : = <String>

<I nf oMbdel Domai n> : = <String>

<Nodes> : = <Node> <Nodes>
| <Node>

<Node> : = #node <FD> <Nodel D> <FD> <NanmePrefi x> <New i ne>
<Tabl es> #endnode <New i ne>

<Nodel D> : = <String>

<NanePrefi x> : = <Nanme>
| <Enpty>

<Tabl es> : = <NaneAl i ases> <Tabl e> <Tabl es>
| <NameAl i ases> <Tabl e>

<NaneAl i ases> : = <NaneAl i as> <NanmeAl i ases>
| <NameAlias>
| <Enpty>
<NaneAl i as> : = #naneal i as <FD> <Short Name> <FD> <LongNane> <New i ne>
<Shor t Name> : = <Name>
<LongNane> : = <Nane>

<Tabl e> : = #tabl e <FD> <Header > <Recor dG oups> #endt abl e <Newl i ne>

<Header > : = #header <FD> <Measur edOhj ect Type> <FD> <Granual arityPeri od>
<New i ne> <Dat aSet Types> #endheader <New i ne>

<Measur edObj ect Type> : = <String>
<G anual arityPeriod> : = <Ti mePeri odVal ue>

<Dat aSet Types> : = <Dat aSet Type> <Dat aSet Types>
| <Dat aSet Type>

<Dat aSet Type> : = #dat aset <FD> <Dat aSet Type> <Newl i ne>
suspect <FD> <Par anet er Types> <Newl i ne> #enddat aset <New i ne>
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<Dat aSet Type> : = <String>

<Par anet er Types> : = <Par anet er Type> <Par anet er Types>
| <Parameter Type>

<Par anet er Type> : = <String> <Fi el dSepar at or >

<Recor dG oups> : = <Recor dG oup> <Recor dG oups>
| <RecordG oup>

<RecordG oup> : = #period <FD> <Peri odEndTi me> <Newl i ne>
<Recor ds> #endperi od <NewLi ne>

<Peri odEndTi me> : = <Ti neVal ue>

<Records> : = <Record> <Records>
| <Record>

<Record> : = <Measur edObj ect Name> <FD> <Dat aSet Val ues> <New i ne>
<Measur edbj ect Name> : = <Name> // can be aliased and prefixed

<Dat aSet Val ues> : = <Dat aSet Val ue> <Dat aSet Val ues>
| <Dat aSet Val ue>

<Dat aSet Val ue> : = <Suspect > <FD> <Par anet er Val ues>
<Suspect > : = <Bool eanVal ue>
<Par aret er Val ues> : = <Par anet er Val ue> <Par anet er Val ues>

| <ParaneterVal ue>
<Par aret er Val ue> : = <Val ue> <FD>

<Val ue> : = <Count er Val ue>
<GaugeVal ue>

<Ti denar kVal ue>
<Bool eanVal ue>
<Enunval ue>

<Ti neVal ue>

<Ti nePeri odVal ue>

<FD> :=: Il field delimter
<EscapeCharacter> : =\

<New ine> := '"\n' [/ line delimter
<Name> := <String>

<Count er Val ue> : = <IntegerString>
<GaugeVal ue> : = <Fl oat Stri ng>

<Ti demar kVal ue> : = <Fl oat Stri ng>

<Bool eanVal ue> : = <Bool eanStri ng>

<EnunVal ue> : = <IntegerString>

<TimeVal ue> := <String> // UTC in format "YYYYMVDDHHWSS. fff Z"
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<Ti mePeri odVal ue> : = <IntegerString> <Ti mePeri odType>
<Bool eanString> := T | F /] true or false
<Ti mePeri odType> : = days | hours | minutes | seconds

<String> := {1SO 8859-1(Latin-1) charatcters}

<IntegerString> := <IntegerString> <Digit>
| <Digit>

<Digit>:=1] 2] 3| 4| 5| 6] 7] 8] 9]0
<FloatString> := <Mantissa> | <Mantissa> <Exponent>

<Mantissa> := <IntegerString> | <lIntegerString> . | . <IntegerString>
| <IntegerString>. <lntegerString>

<Exponent > : = <Exp> <Si gn> <IntegerStri ng>
<Sign>:=+ | -

<Exp> := E| e

Notes:

1. White space in the file is meaningless. File generator shall not put white space into
the file. File parser shall skip and ignore any white space encountered in the file.

2. A backward compatible file parser shall skip and ignore any data between unknown
#<tag> and #end<tag>.

3. Extension to thisfile format shall require new #<tag> definitions.

A. 2 Text File Format Description

The history data are contained in performance measurement file. The file consists of a
file type definition and a set of measurement data. The order of the data is insignificant.
There shall be at least one set of data in the file. Otherwise, file shall not be created.

The performance measurement file shall follow these rules for file generating. (See the
figure below which depicts the file structure):

1. Thefiletypeis defined by its file format, format version, and information
modeling domain. FileFormat indicates which file format this file is followed.
And FormatV ersion specifies a version of particular file format. The value for
FileFormat of this recommendation is "g8xxFileText", and FormatVersion is
"versonl".

2. The information modeling domain is domain of management system which
the file is generated from. If the file is generated from a CORBA management
system compliant with ITU-T CORBA framework, the value for
InfoModelDomain shall be "CORBA". Otherwise, an appropriate value shall
be provided, for instance, "CMIP", "SNMP", "TL1", "abcCORBA", €tc.

3. The performance management specification for a specific information
modeling domain shall specify the semantics and naming convention of
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InfoModel Domain, Nodel D, Name, NamePrefix, MeasuredObjectName,

MeasuredObjectType, DataSetType, Parameter Type.

4. NamePrefix defines the common prefix for MeasuredObjectName in a node

section.

5. NameAlias defines the short aias name for long FDN name. The scope of an
alias definition extends to end of file unless re-defined by another NameAlias.

— #file:FileFormat: FormatVersion: InfoModel Domain

— #nodeNodel D1: NamePrefix // name prefix is optional
NameAliases // optional

[ #table

#dataset:DataSet Typel

#enddataset
#dataset:DataSet Type2

Henddataset

#endhez;ﬁer
#period:PeriodEndTimel

#rendperiod
#period:PeriodEndTime2

#endperiod
—— #endtable
NameAliases // optional
— #table

| #endtable

I— #endnodé
— #nodeNodel D2: NamePrefix // name prefix is optional

#'e.ndnode

| dendfile

Figure 6. PM File Format
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MeasuredObjectNamel: F:123:234:....
MeasuredObjectName2: F:234:345: ...

MeasuredObjectNamel: F:456:345. ...
MeasuredObjectName2: F:567:456: .. .:

#header:MeasuredObjectType: GranularityPeriod

suspect:Parameter Typel: Parameter Type2:....

suspect:Parameter TypeA: Parameter TypeB: .. ..

T:345:456:........
F:456:567:........

F:234:123:.......
F:345:234:.......
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Annex B (normative): CORBA File Format Convention

This section describes the semantics and naming convention of InfoModel Domain,
Nodel D, Name, NamePrefix, M easuredObjectName, MeasuredObjectType,
DataSetType, ParameterType in ITU-T CORBA framework.

1. InfoModelDomain — shall be "CORBA".

2. NodelD — FDN of managed element, or application specific name of managed
element.
Name — FDN of CORBA name of managed object.
NamePrefix — RDN of CORBA name of managed object.
M earsuredObjectName — FDN of measured managed object.
M easuredObjectType — Scoped interface name of measured managed object.
DataSetType — Scoped interface name of CurrentData or its subclass.
ParameterType — Name of attribute in HistoryDataVaueType or its sub-

valuetype.

N O~ Ww

Annex C (informative): Example of CurrentDataValueType and
HistoryDataValueType inheritance usage

As described in Section 4.2.1, HistoryDataVaueType is used as the read-only historical
data stores of current data. This valuetype will be accessible through methods on the
CurrentData interface. When a current data is subclassed it is intended that the
corresponding HistoryDataV alueType be subclassed along with it.

This annex provides an example to show how to define a HistoryDataValueType given a
CurrentData Interface and how to access history data values through the corresponding
CurrentData instance.

In this example; the trafficControl CurrentData interface is used; which is for monitoring
the effectiveness of atraffic control. The interface is given below:

interface TrafficControl CurrentData: CurrentData
{
/**
t he number of calls which are actually affected by the traffic control
i nst ance.
*/

short call sAffectedByTrafficControl Get ()

rai ses (itut_x780::ApplicationError);

/**
the nunber of calls which were offered to the traffic control instance.
*/
short callsOferedToTrafficControl Get ()
rai ses (itut_x780::ApplicationError,
NCcal | sOF f er edPackage) ;
}; I/l interface TrafficControl CurrentData



ITU-T Recommendation Q.8xx DRAFT

Based on the CORBA NM Framework, in order to receive al of the attributes supported
by an instance of TrafficControlCurrentData, a TrafficControl CurrentDataV alueType
shall be defined:

val uetype TrafficControl Current Dat avVal ueType: Current Dat aVal ueType

public short callsAffectedByTrafficControl;
/1 trafficControl Current Dat aPackage
Il CET

public short callsOferedToTrafficControl;
/1 conditional
/1 callsOferedPackage
Il CGET

}; /1 valuetype TrafficControl Current Dat aVal ueType

And to save the measurements collected in a TrafficControl CurrentData instance, a
TrafficControlHistoryDataV alueType shall be defined:

val uetype TrafficControl Hi storyDataVal ueType: Hi storyDataVal ueType

public short callsAffectedByTrafficControl;
/1 GET
public short callsOferedToTrafficControl;
Il CET
}; /1 valuetype TrafficControl H st oryDataVal ueType

Given the definition of the TrafficControl CurrentData interface and the
TrafficControlHistoryDataV alueType, an instance of TrafficControl CurrentData interface
shall be created at the runtime to monitor the effectiveness of a particular traffic control.

At the end of each granularity period, arecord of TrafficControlHistoryDataValueType is
generated and the measurements. callsAffectedByTrafficControl and
callsOfferedToTrafficControl collected in the instance shall be copied over to the history
record.

To access TrafficControl history data values call one of the two methods:
getMostRecent() and getBetween() from the instance of TrafficControl CurrentData.

To access history data values in broader scope use HistoryDataScanner instance.
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add on demand file (for kick only, i.e. no change of data set) in HDScanner

add on demand iterator in HDScanner because of valuetype

add history data scope and filter (look at EGPL26 Q.821)

fix UML

make idl comment short by reference to document section.

add Facade version

fix the example make it more real (scoped name, DN)

Line-oriented text file format (1SO 8859-1 latin-1).

9. Binary-to-ascii-to-binary

10. string, integer, float (E notation), date and time encoding, time interval encoding,
enum string, boolean

11. requirement in document

12. justification for removal of Q.822 feature of scan reports delivered in
notifications.

13. add GaugeType, CounterType, TideMark, (x.721, X.738, X.739 generic types)

14. design requirement for currentData grouping

15. container object and its related currentData for HDScanner.

16. fileL ocation should not re-useable in a short time period.

17. refine applicationError code for file not support.

18. add fileRetentionTime just as historyRetentionTime.

19. add fileRetentionTime into HDFile.

20. look into Q.816.1 iterator deletion statement for file deletion behaviour.

21. add statement for creation of factory in example.

NGO~ WNE
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I ntroduction

At thelast Joint CORBA EG meeting a new requirement was discussed that is difficult for the current
Q.822 CORBA model to met. The new requirement is.

The model shall support a periodic performance report that will incude performance data on new
resour ces added to the system automaticly. That isto say, thereport will include data on new
resour ces added to the system without the manager needing to re-administer the report definition.

This regquirement allows the manger to receive comprehensive performance information on al relivant
resources in envirorments where there is frequent provisioning activity with the manager constantly
administering the performance report definition.

In the model periodic reports are administered by history data scanner interfaces. There are currretly
two instanabl e classes defined, ListSelectionHistdataScanner and ScopedFilteredHistoryDataScanner.

The ListSelectionHistdataScanner selects information for the report with afixed list of current data
object instances. Thiskind of scanner does not support this new requirment. It's use would require the
manager to administer the list to add the current data object instance namesto the list for any new
resources added to the system.

The ScopedFilteredHistoryDataScanner selects information for the report by selecting current data
managed objects using a scope and filter. The behavior of this object needsto be clairified. Itisnot
clear when the scope and filter isto be run. There seem to be two possibilities. Oneisfor the scope and
filter to be run when requested by the manager, perhaps by having the parameters assoitated with the
scope and filter changed by the manager. Thistype of behaviour would not support the proposed new
requirement. A more reasonable understanding of the behavious would be for the scope and fileter to
run once each granularity period. Thiswould meet the new requirement since new resouces could be
captured the the scope and filter. However, running any significant number of scopes and filters
frequently, could provide to be computationaly bundensome. In addition, an optimized implimentation
of thiskind of selection could be difficult. Thiskind of history data scanner should remain in the model
but asimpler alternative that could meet the new requirement should also be provided.

This paper proposes asimple kind of history data scanner that could meet the requirement. Thiswould
be a history data scanner that sel ected data to be scanned by indicating the class of current data
managed object that have their related history dataincluded in the report. In addition to the class, the
grandularity of the current datawould also have to be indicated since (as shown in Figure 1) multiple
instances of the same class of current data can be contained under a single monitoried object with
different grandularites and the manager must be able to choice which grandularity to includein the
performance report.

Also, sincein many application, the same class of current datais used to measure the performance of
different classes of measured objects (for example the traffic current dataclassin ATM) alist of
measured object classesis also included in this new history data scanner.

It is purpose that this new history data scanner have three set valued attributes
One giving an administerablelist of measured object classes,
One giving an administerablelist of CD subclasses,
An another giving alist of grandul arities.

Datawould beincluded in the report that is associated with one of the listed measured classes and one
of the current data classes having one of the listed gradularites. An empty list isto be interpated as
indicating al. Thatisaempty MO list indicatesall MO and therefore all listed CD classes are selected.
Simiaarly, an empty CD classindicates all CDs (with one of the listed gradularities). Note: if al listsare
empty, all current data objectsin the system are selected. A UML class diagram of the new classis
shown in Figure 2.



<<Managed Object>>
"MonitoredObj
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<<Managed Object>>
CurrentDataSubCl

grandularityPeriod : = 5 minutes
bytesSentGet

<<Value Type>>
HistoryDataValue

grandularityPeriod :5minutes
bytesSent

T1M1.5/2001-081R1

<<Managed Object>>
CurrentDataSubCl

grandularityPeriod : = 60 minutes
bytesSentGet

<<Value Type>>
HistoryDataValue
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bytesSent
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<<Managed Object>>
ManagedObject

.getNarne()
.objectclassGel()
.objectKindGet()
.packageGet()
.creationSourceGet()
.deletePoIicyGet()

L

<<Managed Object>>

Scanner

.granularilyPeriodGet()
.granularityPeriodSet()
.operationaIStateGet()
.administrativeStateGet()
.administrativeStateSet()
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<<Managed Object>>

AbstractHistoryDataScanner

.supportedFiIeFormatListGet()
-hdFiIeFormatGet()
.hdFiIeFormatSet()
EgenerateHistoryDataFile()
returnReport()
-hdFiIeRetentionDurationGet()
-hdFiIeRetentionDurationSet()
Egranularity peroid expires()
beginRelativeTimeGet()
.beginReIativeTimeSet()
endRelativeTimeGet()

<<Managed Object>>
CDClassHistoryDataScanner

ﬁ.endRelativeTimeSet()

.moclassListGet()
.moClassListSet()
.moCIassListAdd()
moClassListRemove()
cdClassListGet()
cdClassListSet()
cdClassListAdd()
.chIassListRemove()
scannedGranularityListGet()
.scannedGrandularityListSet()
.scannedGranduIarityListAdd()
.scannedGrandularityLiisemove()
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<<Managed Object>>
ListSelectionHistdataScanner

<<Managed Object>>
ScopedFilteredHistoryDataScanner

.chistGet()

-chistSet()

. baseManagedObjectGet()
baseManagedObjectSet()

.scopeGet()

.scope Set()

.scanningFiIterGet()

.scanningFiIterSet()

.filterLanguageGet()

.filterLanguageSet()

[ScdListadd()
-chistRemove()

Note: filterLanguage is
proposed to be added in
another paper

Figure2.
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Re-using a generic information model for a variety of network technologies and network management
applications through a mapping to tML schemas will speed the introduction of network services while
keeping network management system development costs down.

The telecommunications industry has invested a great deal of time and energy in the development of
information models for the CMIP network management protocol. A primary goal of the tML framework
is the re-use of these information models by enabling their trandation to tML Schemas with little change
in semantics. Asaresult, initial tML schemas are derived from GDMO/ASN.1 models.



1.2 Application

Recommendation M.3020 defines three phases in the development of a TMN specification. The three
phases are Requirements, Analysis and Design. Figure 1 shows this process and the scope of this
Recommendation for developing tML Schemas based specification relative to this process.

Requirements Specification

Paradigm

independent l
Paradigm Independent Specification
() (b)
TN y T A y TN y
Paradigm CMIP/GDMO/ ML Based Other Paradigm
specific ASN.1 Based Specification Based
Specification (©) Specification

Figure 1. tML Based Specification

The requirements and analysis are specified using an approach that is not specific to a network
management technology paradigm. The output from the analysis phase, the paradigm independent
specification, is used as input to the paradigm specific design phase.

In the design phase, network management paradigm specific features are used to define information
models. These paradigm specific specifications incorporate both behavior (normally in natural
language) and formal interface signatures (e.g., GDMO/ASN.1, IDL, tML schemas).

The arrows marked as (a) and (b) show that the analysis output is mapped to a GDMO/ASN.1 based
model to use with CMIP or tML Schema models to use with the choice of message transport
mechanism, respectively (or IDL models to use with CORBA/IIOP). There are no prescriptive rules
available at this time to generate these models. It may be possible to develop such rulesin the future in
M.3020.

This contribution addresses the reuse of existing models developed in the GDMO/ASN.1/CMIP
paradigm if tML schemas are to be used instead of GDMO/ASN.1. The arrow shown as (c) is addressed
by this Recommendation.

In developing the transformation from GDMO/ASN.1 definitions to tML schemas two approaches are
possible.

In the first approach, every element of the syntax is trandated to tML Schemas using a well-

specified algorithm or a prescriptive definition. This approach is the one where a gateway can be
used to support interoperability.

The second approach (used in this contribution) does not prescriptively trandate every element

of the syntax. Rather, the elements are translated from the existing GDMO/ASN.1 in away that
preserves the semantics. This approach is not used for inter-working via gateways but to
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preserve the requirements and semantics of the models developed to meet the telecommunication
context. It is applied when the managing and managed systems are designed to communicate
using information exchange (instance documents) based on tML Schemas.

This contribution takes advantage of GDMO/ASN.1/CMIP information models. Additional advantages
will be described in the tML standard framework. The tML standard framework does not require a
GDMO/ASN.1 model to be developed prior to the development of atML schema. In fact, developing a
new tML Schema information model for use within this framework is straightforward and guidelines for
doing so are provided.

1.3

Issues

This recommendation, in its current revision, still leaves some open issues that are needed to addressin
afuture revision or as part of another effort. These issues include:

This recommendation does not provide for request/response/notification semantics and
mechanisms much like other tML (XML) transfer protocols (e.g. Simple Object Access Protocol
—SOAP-): This contribution only describes the structured information exchanged by a manager
and an agent. This information is then used in operations as payload or ssimply transferred by
transport agents (e.g. CORBA objects, Interactive Agents —|A—, etc.).

As expressed in other tML contributions and discussions “[t]he issue of interoperability of
available protocols that can handle [t]ML transport was discussed in the ITU-T SG4 experts
meeting on May 21-24, 2001 in Richardson Texas. It was decided that a roadmap is needed to
guide the selection of the appropriate protocols used in tML. [...]"

It is open for discussion if the CMIP/CMIS Recommendations should be mapped to tML so that
the same remote process communication mechanisms (CMIS primitives and CMIP operations)
could be used to convey operations between managers and agents using tML tags instead of
ASN.1 encoding (BER, PER, €tc.)

Because this proposed recommendation only addresses the mapping of GDMO/ASN.1 to tML
Schemas, the question still remains on how to address other definitions made directly to
CORBA IDL. A desired approach is that recommended by the TMN interface specification
methodology. In that case, the MIB file structure would be defined using UML notation.

This proposed recommendation addresses two different problems. mappings to tML and
application to X.792 including mapping of several ASN.1 modules from different standards (e.g.
M.3100, X.501, X.711, etc.). It is desired to explore the possibility to have each separate aspect
addressed in this recommendation into several proposed recommendation. It is, one proposed
recommendation for each tranglation and one recommendation for the mapping guidelines.

It is necessary to investigate the option of re-factoring most tML schemas and determine how
common tags could be exported to the tML standard framework.

The fina conventions used in the tML standards framework will prevail in this proposed
recommendation. For example, namespace names and common tags will be reused from the tML
standard framework in order to reduce “tag and type space’ littering.
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3 Definitions and Abbreviations

3.1 Definitions from W3C Recommendation XML Schema Part 1

The following terms used in this Recommendation are defined in the XML Schema Part 1: Structure

(WSC Rec. XML Schema Part 1):
XML Schema

- Schema component

- Target namespace

- Declaration

- Deéfinition

- Typedefinition

- Simple type

- Complex type

- Typerestriction

- Type extension

- Basetype

3.2 Definitions from X.680

The following terms used in this Recommendation are defined in the Abstract Syntax Notation One:
SpeC|f|cat|on of basic notation (ITU-T Rec. X.680):
ASN.1 specification

- (ASN.1) module
- externa reference

- null type
- bitstring type

3.3 Definitions from X.701

The following terms used in this Recommendation are defined in the Systems Management Overview
(ITU-T Rec. X.701):

- managed object class

- manager

- agent

3.4 Definitions from X.792

The following terms used in this Recommendation are defined in the Configuration Audit Support
Function (ITU-T Rec. X.792):
- MiIBfile

3.5 Abbreviations
This Recommendation uses the following abbreviations:

ASN.1 Abstract Syntax Notation #1
CMIP Common Management Information Protocol
CORBA Common Object Request Broker Architecture



GDMO Guidelines for the Definition of Managed Objects

GIOP General Interoperability Protocol

HTML Hypertext Markup Language

HTTP Hypertext Transport Protocol

HTTPS HTTP Secure

IDL Interface Definition Language

ITU-T International Telecommunication Union — Telecom
MIB Manage Information Base

OAM&P Operations, Administration, Maintenance, and Provisioning
tML XML for TMN

TMN Telecommunications Management Network

UML Unified Modeling Language

UTRAD Unified TMN Requirements, Analysis and Design
W3C World Wide Web Consortium

XML Extensible Markup Language

4 GDMO/ANS.1 Translation

This section provides guidelines for creating tML schema information models from existing information
models described using GDMO/ASN.1. The sections below describe how each of the GDMO templates
and ASN.1 types are to be trandated to tML schemas.

4.1 Managed Object Classes

If desired, each Managed Object Class in a GDMO specification shall be trandated into atML type
containing only the attributes contained in the GDMO template. Thisis because tML does not carry
functional operations but only describes information structure’. Translations of Managed Object Classes
derived from the GDMO Top class could extend from a ManagedObject tML base type (not described in
this recommendation).

Trandations of classes not derived directly from Top shall inherit from the translation of whatever class
they are derived from. All managed object types must inherit directly or indirectly from the
ManagedObject tML base type. Multiple inheritances or multiple type extension is not allowed in tML
Schemas.

The inability to inherit or type extension from a potential superclass/base-type also means manua work
may be required if the potential superclass/base-type or any of its super classes/base-types is modified.
A more serious issue is that tML schemas type substitution is based on type extension mechanisms and
substitution groups. |If the type does not inherit/extends from the base-type or the element declaration is
not part of the same substitution group as the base-element (head of the substitution group), it cannot be
substituted to it. Unfortunately thisis alimitation of XML Schemas, not these guidelines.

Operations, actions, and notifications in mandatory and conditional packages are trandated into
annotations on the tML schema type declaration according to the guidelines below. These are to be
defined either in the documentation or the app-info elements within annotation.

! In order to allow for operationsto be used in an al tML (XML) environment, request/response mechanisms may be defined much likein the Simple Object
Access Protocol (SOAP). However, inits current state, this contribution only describes the structured information exchanged by a manager and an agent.
Thisinformation isthen used in operations or simply transferred by transport agents (e.g. CORBA objects, Interactive Agents— A—, etc.).
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However, the base tML base type would contain only operations, which cannot be mapped to any tML
(XML) schema structure?. As per ITU-T X.780, the ManagedObject interface contains seven operations
(i.e., nameGet, objectClassGet, packagesGet, creationSourceGet, deletePolicyGet, attributesGet,
destroy). This recommendation can be used to define, in terms of tML (XML) schemas, the structure of
the return values used in each of these seven operations.

For instance, the ManagedObjectValueType return value for the attributesGet() operation on any ITU-T
X.780 derived managed object could consist of atML instance document containing all the attributes
requested. ThistML instance document is sent across as a CORBA valuetype. Thus, when a X.780
CORBA-based client invokes the attributesGet () operation on any X.780 CORBA-based managed
object, it will receive back areference to a ManagedObjectValueType (containing atML instance
document) which it may then parse to extract the values corresponding to the attributes requested.

Because GDMO allows for conditiona packages and attributes to be passed and because in tML
schemas only the elements required are transferred provided the schema allows it, the use of tML
instance documents as return values is advantageous (as compared to the IDL value types approach used
in X.780 where the value type structure is pre-defined and filled-in values are used).

4.2 Packages

Unfortunately, tML schemas do not provide a means of defining packages in one place other than by
trandating a package into an element group and its operations in an annotation. Thisresultsin alarge
number of element groups and annotations and increases the complexity of the tML schema.

As described above, whenever a GDMO package is included in a Managed Object Class, the trandation
of that classto atML type declaration includes a trandation of each of the templates in the package.

GDMO attributes that are part of a conditional package shall be trandated into an element group
contained in a complex element named as the package. GDMO actions and notifications shall be
trandated into annotations for the new complex element named as the package.

The present if clause in the GDMO object’s conditional package statement shall be trandated to a
minOccurs="0" attribute in the new complex element named after the translated package.

Capability collision is not an issue when trandating from CMIP because tML schemas do not carry
operations and all elements will be contained within package-named e ements.

If a GDMO template occurs in multiple conditional packages included in a single object, the modeler
may want to consider making the capability mandatory or defining a new conditional packages for the
capability. The new package is then mapped to tML as mentioned above.

Note that using exceptions to represent packages only supports conditional packages. If multiple
mandatory packages are present in a GDMO class, their description will be separated within the tML
type definition as element contained in the content-model defined by the type declaration.

2 Extending this document to allow request/response semanticsis |eft for further study.
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Behavior statements accompanying a package definition shall be trandated to comments in the tML
schema definitions of the tML types translated from the GDMO objects that include the package.

Registration of packages is not required. They are unique in the namespace in which they are defined.

4.3 Attributes

As described above, GDMO managed object classes list the packages that are to be included in the class
definition. The package then lists the attributes, actions, and notifications that make up that package.
When trandlating a managed object class, the included packages will be trandated to elements within the
managed object (complex) type, and most of these will include attribute definitions.

Unfortunately, tML (asinitially proposed) cannot carry the GET, REPLACE, ADD, REMOVE
semantics found in GDMO. Thus, the type for the attributes defined in the packages will be a trandation
of the attribute’'s ASN.1 syntax.

Default values are defined through default attributes in the element declarations within atML simple
type declaration. It will often make sense to define atML type for each attribute. Even if the attribute is
asimpletype, tML <simpleType> or <complexType> statement may be used to define atype for it. An
annotation within the type definition for an attribute is the best place to put a translation of an attribute’s
behavior statement.

The standard tML element and type tags defined by these guidelines shall be used whenever possible.
Registration of attributes is not required. They are unique in the namespace in which they are defined.

4.4 Attribute Groups
GDMO attribute groups will be trandated into named groups in tML schemas.

45 Actions
Actions shall be trandated as annotations in the tML schema.

4.6 Notifications

The 15 notifications found in ITU-T Rec. X.721, which are the notifications used in most GDMO
information models are documented in annotations within the corresponding type definition.

If a new natification must be defined it should be added to the type declaration’s annotation element.

4.7 Behaviors
GDMO behavior templates shall be translated to annotations within the type declaration.

4.8 Name Bindings

Containment is a very important relationship in network management. In the TMN tML-based
framework, this could be represented in a series of ways. Because this recommendation only suggests
the definition of the information structure, use of annotation/documentation is the recommended
approach.
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However, in order to align this recommendation with the approach used in ITU-T X.780, an aternative
approach involves the use of a nameBindings element contained in the namespace of the tML schema

and with al the attributes and elements fixed. See for example the following tML schemathat isa
trandation of the CORBA TMN IDL module itut_ m3120 found in ITU-T X.780 §6.8:

<?xml version="1.0" encoding="UTF-8"?>

<schema

xmins="http://www.w3.0rg/2000/10/XMLSchema"
elementFormDefault="qualified"
attributeFormDefault="unqualified"

id="tML-ITU-T.M.3120.xsd"

version="1.0"

targetNamespace="http://www.itu.int/tML/tML-ITU-T.M.3120"
xmins:tML-ITU-T.M.3120="http://www.itu.int/tML/tML-ITU-T.M.3120"
xmins:tML-Base="http://lwww.itu.int/tML/tML-Base"

<l--etc -->

<element name ="NameBindings">

<complexType>
<sequence>

<element name ="Equipment_ManagementElement">
<complexType>
<sequence>

<element name ="superiorClass"

<element name ="superiorSubclassesAllowed"
<element name ="subordinateClass"

<element name ="subordinateSubclassesAllowed"
<element name ="managerMayCreate"

<element name ="deletePolicy"

<element name ="kind"

</sequence>
</complexType>

</element>

<element name ="Equipment_Equipment">
<complexType>
<sequence>

<element name ="superiorClass"

<element name ="superiorSubclassesAllowed"
<element name ="subordinateClass"

<element name ="subordinateSubclassesAllowed"
<element name ="managerMayCreate"

<element name ="deletePolicy"

<element name ="kind"

</sequence>
</complexType>

</element>
</sequence>

</complexType>
</element>
<l--etc -->

</schema >

49 Parameters

GDMO parameters provide extensibility for GDMO information models. Parameter templates are used

type="string" fixed="itut_m3120::ManagedElement"/>

type="string" fixed="TRUE'/>

type="string" fixed="itut_m3120::Equipment"/>
type="string" fixed="TRUE'/>

type="string" fixed="TRUE'/>

type="string"
fixed="DeleteOnlylfNoCOntainedObjects"/>
type="string" fixed="Equipment"/>

type="string" fixed ="itut_m3120::Equipment"/>
type="string" fixed="TRUE'/>

type="string" fixed ="itut_m3120::Equipment"/>
type="string" fixed="TRUE'/>

type="string" fixed="TRUE"/>

type="string"
fixed="DeleteOnlylfNoCOntainedObjects"/>
type="string" fixed="Equipment"/>

to augment an existing specification in the areas of notifications, actions (requests, responses, and

failures), and specific errors when defining subclasses. The GDMO definitions of al notifications and
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many actions contain an extensibility field that is further defined by the subclasses (if required). Inthe
case of specific errors, class-specific errors are used to augment the general “processing failure” error in
CMIP. Theformat of thisinformation is often alist of name-value pairs, where the name defines the
data type of the value.

There are several keywords used in GDMO parameter templates to specify the semantics of the
extensions: ACTION-INFO, ACTION-REPLY, EVENT-INFO, EVENT-REPLY, Context-Keyword,
SPECIFIC-ERROR.

GDMO parameters can only be trandated to tML schema annotations.

4.10 ASN.1 Modules and Data Types

GDMO uses the ASN.1 language to define the syntax of attributes as well as operation and notification
parameters. These syntax specifications are contained in an ASN.1 specification which, in its turn,
contains one or more ASN.1 modules. When converting GDMO templates to tML Schema, these syntax
definitions must be trandated. This section gives guidelines on trandating ASN.1 syntax to tML
Schema el ements and types.

4.10.1 ASN.1 Modules

ASN.1 Modules are used for organizing a collection of instances of the use of the ASN.1 notation for
type, value, etc., encapsulated using the ASN.1 module notation. In effect, an ASN.1 module defines a
name space for all the ASN.1 definitions contained in it. ASN.1 module names are used in external
references for referring to definitions contained in other modules from the referring module. In essence,
the ASN.1 module concept maps to the tML Schema and namespace.

This recommendation proposes mapping ASN.1 modules (considering the identifiers) to tML Schemas
with a target namespace so that namespace prefixes could be used in external references. The

Definitivel dentifier uniqueness semantics are resolved by the uniqueness provided by the tML
namespaces URI. The ASN.1 IMPORT semantics shall be mapped to the “import” mechanism provided
by tML Schemas. Because tML Schema does not allow multiple default namespaces, it is required that
every imported definitions be prefixed with the corresponding namespace prefix. In order to have type
definitions and element descriptions to be “ EXPORTed” or visible form another schema, it is required to
have them at the global level within the tML schema.

It must also be known that ASN.1 mapped tML schemas shall import the tML schema that defines the
non conventional types used to allow the ASN.1 to tML mapping. For example:

<?xml version="1.0" encoding="UTF-8"?>
<schema

xmins:tML-X.680="http://www.itu.int/tML/tML-X.680"
>

<import namespace="http://www.itu.int/tML/tML-X.680" schemalLocation="tML-X.680.xsd"/>

</schema >
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The ASN.1 TAG nor module registration semantics are not needed in tML Schema.
For an example on how to apply the above recommended mapping see Section 6.

4.10.2 Basic Types

tML Schema defines the following hierarchy of built-in basic datatypes (a.k.a‘types’), derived from and
defined in the XML Schemas specification®, to which ASN.1 basic types may be translated:

As per the W3C XML Built-in Datatype Hierarchy
Schema Specification, 000 o .
“[p]rimitive datatypes are [
those that are not defined in
terms of other datatypes; they

|a_L_L complex types | anyZimpleType

eXIS ab initio-” And’ |duration | |dateT:i_me ||t:i_me | |date ||gYearMDnth ||gYear ||gMDnthDay ||gDay||gMDnth|

“[d]erived datatypes are those

that are defined in terms of

Othe, datatypeS ” |b00lean ||baseEleinary ||hexB:i_nargr ||fl0at | |d0ub_l_e ||anyURI | |QNa.me | |I-IOTATIOI-I |
o string decimal

Some of the built-in datatypes

include: anyType’ boo'ean’ |nDrma.LizedString | integer

byte, double (for double- I |

preCISIOh ﬂoatlng_pOI nt @EEI |nDnPDs:i_t:i_veInteger ||long||nDnNegativeInteger |

numbers), float (for single-
precision floating-point
numberS) Iong (for |arge |_Language ||Na.me| |I-]'MTOKEN| |negat:i_ve1nteger | int |uns:i_gnedl|0ng ||st:Lt:LveInteger |

. . . ]
integers), object (for object [NCHame |[MTOKENS | [short | junsignedint |

references), integer, short (for

small integers), hexBinary, ﬁ

string, and Char (as defined s [oyte][unsignedshort |

in XML 1.0 2" edition). = = *
Enumerations, which aae a Fied IS

basic type in many languages

(| nduding |D|_) is obtained ur types ————  derived by restriction
through the enumeration built-in primitiwve types —mmm—e=— derived by list

constraining facet that could
be applied to most built-in

types.

built-in derived types —--—  derived by extension or

restriction

O M

conplex types

This guideline uses the string type for all strings. The actual character encoding is defined in the encoding
declaration contained in the xml processing instruction. In an encoding declaration, the values * UTF-8",
“UTF-16", “1S0-10646-1", “1S0-8859-2", ..., “1S0-8859-9” should be used for the various encodings and
transformations of Unicode / |SO/IEC 10646, the values “ 1S0-8859-1", “ 1S0-8859-2", ..., “ 1SO-8859-9”
should be used for the parts of 1SO 8859, and the values * 1S0-2022-JP”, “shift_JIS”, and “Euc-JP” should
be used for the various encoded forms of JIS X-0208-1997.

3 See XML Schema Part 2: Datatypes, W3C Recommendation 2 May 2001, §3.
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A sample declaration of wide character encoding follows:

<?xml version="1.0" encoding="UTF-16"?>

< = >
< > </ >
< > </ >
<l-- -
< >& </ >
< = />

</ >

Because of some tML schema limitations, rot al the semantics within ASN.1 are easily expressed in
tML schemas. In order to simplify and reduce complexity of the mapping guidelines, named versions of
most type declarations and values shall not be used, except for bitstring’s. The following ASN.1
expressions will not easily map the complete semantics to tML schemas:

INTEGER ::=1 H [T ]] .
T10= INTEGER { a2)} In this case, “&" has three contexts:
T2::= INTEGER { &(3), b(a) } 1. “& asaninteger with valueequal to 1
ﬁTrzz ';';;ba 2. “a asanamed value within T1 context and a value equal to 2

3. “d asanamed vaue within T2 context and a value equal to 3
For this reason, “d” denotes the value 3, “¢” denotes the value 1

This level of complexity, parsing and substitution shall be discouraged in the tML schema declarations.

4.10.3 Sequence

Asper ITU-T Rec. X.680 (1997 E), sequence types are types defined by referencing an ordered list of
types (some of which may be declared to be optional); each value of the sequence typeisan ordered list
of values one, from each component type.

tML schemas support the definition of ordered data structures using sequence groups defined in
complexTypes, similar to ASN.1 sequence types.

4.10.4 Seguence of

tML schema supports the definition of “sequence of” types, both basic and complex, in much the same
way as the ASN.1 sequence type. All needed is to modify the maxOccurs facet to unbounded. It is
recommended that the sequence elements be named after their type without the “ Type” or “

postfixes. For example:

<element name ="firstTwc" type="x680:NamesOfMemberNations Type"/>
<complexType name=" NamesOfMemberNationsType ">
<sequence maxOccurs="unbounded">
<element name ="string" type ="string"/>
</sequence>
</complexType>

4.10.5 &et

Asper ITU-T Rec. X.680 (1997 E), set types are types defined by referencing a fixed, unordered list of
distinct types (some of which may be declared to be optional); each value of the set typeis an unordered
list of vaues, one from each component type.

tML schemas support the definition of unordered data structures using all groups defined in
complexTypes, comparable to ASN.1 set types.
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However, because children belonging to an “al group” must be individual elements —that is, this group
must itself contain no groups—, the set types semantics are not fully represented with all groups. Instead,
sets are trandated to tML schema sequence groups. The convention for ending the type name with
“SetType” shall be followed. When handling set values, duplicates should be eliminated and order
ignored.

4.10.6 Setof

tML schema supports the definition of “set of” types, both basic and complex, in much the same way as
the ASN.1 set type. All needed is to modify the maxOccurs facet to unbounded. It is recommended that
the set elements be named after their type without the “Type” or “

<element name ="someASN1Keywords" type="x680:Keywords SetType "/>
<complexType name="Keywords SetType ">
<sequence maxOccurs="unbounded">
<element name ="string" type ="string"/>
</sequence>
</complexType>

4.10.7 Choice
tML schema supports definition of choice groups, which serve the same purpose as ASN.1 choice types.

In the interest of simplifying the implementation of tML-based TMN standards, this guideline
recommends the conservative use of choice groups. Often when trandating from ASN.1 to tML
schema, the trangdlated type can be ssimplified with no loss of semantics. For example, usually a choice
between a string and null can smply be trandated to a string. A comment that the string may possibly
be null can be added to identify this possibility. A choice between a sequence of (or set of) and null can
likewise be trandated to just the sequence.

4.10.8 Object Identifier (OID)
tML schema defines atype called ID that can be used as a replacement for ASN.1 OIDs.

4.10.9 Object Instance
The ID type can aso be used asin OIDs.

4.10.10 ANY

The “ANY” notation which was defined in CCITT Rec. X.208 | ISO/IEC 8824 was an open type
notation. The semantics conveyed by the type ANY can be obtain through a complex type that allows
any content and that does not validate the content. The following tML type definition correspond to the
semantics expressed by ANY:

<complexType name="ANY">
<complexContent mixed="true">
<restriction base="anyType">
<sequence>
<any processContents ="lax" minOccurs="0" maxOccurs="unbounded" namespace="##any"/>
</sequence>
</restriction>
</complexContent>
</complexType>
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4.10.11Tagged Types

tML schema supports isomorphic types through the use of empty extension oOr restriction mechanisms in
complexTypeS Of simpleTypesS respectively. However, it most be noted that tML schema does not use tags
nor requires registering tags. Empty extensions of a type create another type with the same content model
as the base type.

4.10.11.1 Sdection Types

tML schema supports referencing named types. In order to achieve the same goal of ASN.1 selection
types, define a named type for those reused types and have them qualified with the name of the super
type in which they are contained. For instance,

ASN.1 definition,

FileAttribute::= CHOICE{
date-last-used INTEGER,
file-name VisibleString

}

AttributelList ::= SEQUENCE {
first-attribute date-last-used < FileAttribute,
second-attribute  file-name < FileAttribute

}

with a possible value notation of:

listOfAttributes Attributelist ::= {
first-attribute 27,
second-attribute " PROGRAM"

}
tML schema declarations and definitions,

<simpleType name="date-last-used_FileAttribute_Type">
<restriction base="integer"/>
</simpleType>
<simpleType name="fileName_FileAttribute_Type">
<restriction base="string"/>
</simpleType>
<complexType name="FileAttributeType" >
<choice>
<element name ="date-last-used" type="x680:date-last-used_FileAttribute_Type"/>
<element name ="fileName" type ="x680:fileName_FileAttribute_Type"/>
</choice>
</complexType>
<complexType name="AttributeListType" >
<sequence>
<element name ="firstAttribute" type ="x680:date-last-used_FileAttribute_Type"/>
<element name ="secondAttribute" type="x680:fileName_FileAttribute_Type"/>
</sequence>
</complexType>

<element name ="listOfAttributes" type ="x.680:AttributeListType"/>

with a possible instance document:

<listOfAttributes>
<firstAttribute >27 </firstAttribute>
<secondAttribute >PROGRAM</secondAttribute >
</listOfAttributes>

18



4.10.12 Bit String

This subclause defines two mappings of ASN.1 BIT STRING for use when translating GDMO
specification to tML schema types, or for specifying syntaxes for use in new tML schemas.

Two mappings are justified, since ASN.1 bit strings are used in different ways.
BitStringType ::= BIT STRING |
BIT STRING {NamedBitList}
The two mappings are:

ASN.1BIT STRING mapsto atML restricted-string of Os and 1s ended followed by ‘B’. No
semantic tags are carried in the tML schema.

ASN.1BIT STRING is mapped to a state representation of sequence of bit elements. Local helper
functions to manipulate values, and associated semantic tag constants shall be provided by the
computational objects and shall not be defined nor carried by this specification.

4.10.12.1 Smple BitSringValueType Representation for ASN.1 BIT STRING

ASN.1 BIT STRING state representation is mapped to atML schema type definition of
BitStringVaueType defined as a "([01]+B|[0-9A-F]+H)?" pattern. The following declaration must be
included in the tML-Base (or the tML-X.680) namespace, for use with ssimple bit string representations:
<simpleType name ="BitStringValueType">
<restriction base="string" >
<pattern value="([01]+B|[0-9A-F]+H)?"/>
</restriction>
</simpleType>

Because of tML schema’ s limitations and simplicity, the semantics for the SIZE of a bit string are
limited to the higher bound plus one (for including the string type ‘B’ for hstring).

The interpretation of a BitStringVaueType is defined as follows to match the BER encoding of BIT
STRING. The bits in the bitstring, following the notation "first bit" and ""trailing bit" is specified in 1ISO
8824, shall be mapped to characters in the BitStringVaueType content model. If the bitstring is empty,
the BitStringVaueType content will be empty.

ASN.1 Bit string constants are represented as a BitStringValueType content.
Tablel. Exampleof smple ASN.1BIT STRING Mapping

ASN.1 tML Schema

e e <simpleType name="BitFieldType">
BitField ::= BIT STRING (SIZE(12)) <restriction base=" tML-Base:BitStringValueType ">

mapl BitField ::= '100110100100'B <maxLength value="13">

map2 BitField ::= '9A4H shestriction>
</simpleType>
<element name ="mapl" type="BitStringValueType"
fixed="100110100100B"/>

<element name ="map2" type="BitStringValueType" fixed="9A4H'/>

- <simpleType name="CCDScan">
CCDScan = BIT STRING <restriction base=" tML-Base:BitStringValueType "/>
scan CCDScan ::= </simpleType>
'100110100100001110110'B <element name ="scan” type="CCDScan"

fixed="100110100100001110110B"/>
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i e <simpleType name="G3FacsimilePageType" >
G3FacsimilePage ::= BIT STRING <restriction base="tML-Base:BitStringValueType"/>

--aseq of bits conforming to Rec. T.4 | </simpleType>

image G3FacamilePage ::= <!-- BitStringValue constants created for BIT STRING constants -->
'100110100100001110110'B | <element name ="image" type="G3FacsimilePageType"

; veee 1Y fixed="1001101001000011101108B"/>
traler BIT STRING == "01'H <element name ="trailer" type="tML-Base:BitStringValueType "
fixed="01H"/>

4.10.12.2 BitSringType representation of ASN.1 BIT STRING

The state representation for the ASN.1 Bit String will make use of BitStringType. The representation of
named bits needs to be done through a sequence of optional elements. Helper methods must be
implemented in the agent and manager side applications as to understand the content of the bitstring.

<complexType name="BitStringType">
<choice minOccurs="0">
<element name ="bitStringValue" type ="tML-Base:BitStringValueType"/>
<element name ="bitStringNamed"/>
</choice>
</complexType>

Each named bit is mapped as atML schema element of type string with fixed value equal to the offset
into the bit string. These elements will be defined within a complex element named as the bitString.

Table2. Example M appingsto Bit String Type

ASN.1 tML schema

MessageFlag ::=BIT STRING { <complexTIyp%name=" MessageFlagType ">
<complexContent>
posResp (0), negResp (1), <restriction base=" tML-Base:BitStringType" >
doNotForward (2) } <choice minOccurs="0">
<element name ="bitStringValue">
<simpleType>
<restriction base="tML-Base:BitStringValueType">
<maxLength value="4"/>
<[restriction>
</simpleType>
</element>
<element name ="bitStringNamed" >
<complexType>
<sequence>
<element name="posResp" type="string" minOccurs="0" fixed="0"/>
<element name="negResp" type="string" minOccurs="0" fixed="1"/>
<element name ="doNotForward" type="string" minOccurs="0" fixed ="2"/>
</sequence>
</complexType>
</element>
</choice>
</restriction>
</complexContent>
</complexType >

DaysOfTheWesk ::= BIT STRING <complexType name="DaysOfTheWeekType">
{ <complexContent>

<restriction base="tML-Base:BitStringType">

unday(0), <choice minOccurs="0">
monday(1), <element name ="bitStringValue">
tuesday(2), <simpleType>
wednesday(3), <restriction base="tML-Base:BitStringValueType">
thursday(4), <maxLength value="8"/>
. </restriction>
friday(5), </simpleType>
saturday(6) <felement>
} (SIZE(0.7)) <element name ="bitStringNamed" >
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<complexType>

. <sequence>
sunnyDays DaysOfTheweek -:= <element name ="sunday" type ="string" minOccurs="0" fixed="0"/>
{sunday, monday, wednesday} <element name ="monday" type="string" minOccurs="0" fixed="1"/>
<element name ="tuesday" type ="string" minOccurs="0" fixed="2"/>
cloudyDays DaysOf TheWeek ::= <element name ="wednesday" type ="_string"_ minOccursz"Q" fixed="3"/>
*0000010'B <element name ="thursday" type ="string" minOccurs="0" fixed ="4"/>

<element name ="friday" type="string" minOccurs="0" fixed="5"/>
<element name ="saturday" type ="string" minOccurs="0" fixed ="6"/>
</sequence>
</complexType>
</element>
</choice>
</restriction>
</complexContent>
</complexType>
<element name ="sunnyDays" type="DaysOfTheWeekType"/>
<element name ="cloudyDays" type="DaysOfTheWeekType"/>

<!-- Sample tML instance documents follow -->

<sunnyDays>
<bitStringNamed>
<sunday/>
<monday/>
<wednesday/>
</bitStringNamed>
</sunnyDays>

<cloudyDays>
<bitStringValue >0000010B</bitStringValue >
</cloudyDays>

MessageFlag ::= BIT STRING { <complexType name="MessageFlagType">
<complexContent>
posResp (0), negResp (1), <restriction base=" tML-Base:BitStringType" >
doNotForward (2) } <choice minOccurs="0">
<element name ="bitStringValue">
<simpleType>
<restriction base="tML-Base:BitStringValueType" >
<maxLength value="4"/>
</restriction>
</simpleType>
</element>
<element name ="bitStringNamed" >
<complexType>
<sequence>
<element name="posResp" type="string" minOccurs="0" fixed="0"/>
<element name="negResp" type="string" minOccurs="0" fixed="1"/>
<element name="doNotForward" type="string" minOccurs="0" fixed="2"/>
</sequence>
</complexType>
</element>
</choice>
</restriction>
</complexContent>
</complexType>

The mapping of complex uses of bit strings that include constants need to be further studied. Meanwhile,
the modeler will have to devise ways to modd it.
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5 Style Idioms for tML Specifications

This section defines a set of style idioms for the tML schema to be used in mapped GDMO/ASN.1
specifications. Having a set of style idioms will result in tML schema specifications with a consistent
style. This may require some additional work by editors, but this extra effort is worth the increased
readability of the tML specifications. It isimportant to keep in perspective that style conventions are for
the benefit of the reader, not necessarily to the benefit of the author.

5.1 Use Consistent Indentation
This section demonstrates the indentation style that may be used in the tML schemas. As an example, an
excerpt from the tML BitStringType definition is shown below:

<complexType name="BitStringSequenceType">
<sequence>
<choice>
<element name ="bitStringValue" type="tML-Base:BitStringType" minOccurs="0"/>
<element name ="bitStringNamed" type="tML-Base:BSDummySetType" minOccurs="0"/>
</choice>
<element name ="bitStringType" type="tML-Base:bitstringtypeType"/>
</sequence>
</complexType>

5.2 Use Consistent Case for Identifiers

Several languages enforce case rules (such as ASN.1) while others have de-facto rules. These rules
allow readers to easily distinguish identifiers of different type leading to increased readability. TML
schema does enforce case, so the following rules are proposed.

Type declarations shall have every embedded word capitalized except for the first word
capitalized.
All others (e.g., elements and entities) shall have the first letter of every embedded word
capitalized.

5.3 Decouple types from elements

Whenever a possible, create an element separated from the definition of its type and reuse types already
defined. See the example:

<element name ="DaysOfTheWeek" type="DaysOfTheWeekType"/>
<complexType name="DaysOfTheWeekType">

<l-- etc -->
</complexType>

<!l-- tML instance document -->
<sunnyDays>
<bitStringNamed>
<sunday/>
<monday/>
<wednesday/>
</bitStringNamed >
</sunnyDays>
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5.4 Use a Consistent Type Suffix

Append the suffix “Type” to all tML schema derived types. This idiom increases readability by clearly
separating type identifiers from other identifiers.

5.5 Use a Consistent Suffix for Sequence Types.

For sequences (ordered, duplicates allowed) use a suffix of “SeqType” to distinguish sequences from
singulars.

5.6 Use a Consistent Suffix for Set Types.
For sets (unordered, duplicates disallowed) use a suffix of “ SetType” to distinguish sets from singulars.

5.7 Use a Consistent Suffix for Optional Types
For optional types use a suffix of “ TypeOpt” to distinguish them from the non-optional type.

5.8 Assume No Global Identifier Spaces

To reduce name collisions and promote reuse, all identifiers shall be scoped to a particular context (e.g.,
module, and interface).

5.9 Global Level Definitions

All named type and exportable element definitions shall be at the global level. Nested type definitions
or local types shall be unnamed. Avert cluttering the global space with unnecessary type and element
definitions.

5.10 Explicit vs. Implicit namespaces
In order to ease creation of tML schemas and readability, have qualified element namespace prefix.

6 Application to the configuration audit support function

This section deals with how the GDMO/ASN.1 mappings to XML schema, defined in the previous
sections, could be applied to configuration audit support. ITU-T Recommendation X.792 is concerned
with support of the auditing of the configuration of managed objects by providing for the ability of a
managing system to request a managed system to request the managed system to generate afile
containing the managed object information (a.k.a managed information base -MIB-).

Recommendation X.792 defines a support function that allows a manager to obtain the current view of
the managed system MIB as afile. This file contains ASN.1 encoded data based on ASN.1 definitions.
The scope of this proposed standard is to map the ASN.1 definitions used for generating the MIB file
into an XML schema that could be used for generating a MIB filein XML format.

Like Recommendation X.792, this proposed standard does not specify how the managing system uses
the information in the file once it is transferred nor the transfer mechanisms and protocols used for
transferring the MIB file from the managed system to the managing system. This proposed standard only
defines the approach for mapping the format of the file to an XML syntax and suggests schema for
allowing the managing system to request a managed system to create the MIB file.
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6.1 X.792 ASN.1 definitions and corresponding tML Schemas

The definitions contained in X.792 have two ASN.1 modules. Audit ASN1FileModule and
AuditASN1Module. The former describes the syntactical stricture of the generated MIB file.
The former describes the required types for the interaction between a manager and an managed system.

6.1.1 AuditASN1FileModule
As per X.792, AuditASN1FileModule is defined as:

AuditASN1FileM odule {itu-t recommendation x(22) configAud(792) informationModel (0) fileDefinition(3)}
DEFINITIONSIMPLICIT TAGS ::=
BEGIN

-- EXPORT Everything

IMPORTS
ObjectClass, Objectinstance, Attribute FROM CMIP-1 {joint-iso-ccitt ms(9) cmip(1) modules(0) protocol (3)} ;

AuditFile ::= SET OF SEQUENCE {

managedObjectClass ObjectClass OPTIONAL,
managedObjectlnstance Objectinstance,
attributelist SET OF Attribute

}
END -- of AuditASN1FileModule

The corresponding schema for InformationFramework follows:

<?xml version="1.0" encoding="UTF-8"?>

<schema
targetNamespace="http://www.itu.int/tML/tML-ITU-T-AuditASN1FileModule"
xmins="http://www.w3.0rg/2000/10/XMLSchema"
xmins:tML-CMIP-1="http://www.itu.intAML/tML-ITU-T-CMIP-1"
xmins:tML-AuditASN1FileModule ="http://www.itu.int/tML/tML-ITU-T-AuditASN1FileModule"
elementFormDefault="qualified"
attributeFormDefault="unqualified"
version="1.1 2001/05/04 14:22:09"
id="1TU-T-X.792-1999-AuditASN1FileModule.xsd"

<import namespace="http://www.itu.int/tML/AML-ITU-T-CMIP-1" schemaLocation="tML-X.711-CMIP-1.xsd"/>

<annotation>
<documentation xml:lang="en">
Based on ITU-T X.792 (1999).
</documentation>
</annotation>

<complexType name="AuditFile SetType">
<sequence maxOccurs="unbounded">
<element name ="managedObjectClass" type="tML-CMIP-1:0ObjectClassType" minOccurs="0"/>
<element name ="managedObjectinstance" type="tML-CMIP-1:0bjectInstanceType"/>
<element name ="attributeList">
<complexType>
<sequence maxOccurs="unbounded">
<element name ="Attribute" type="tML-CMIP-1:AttributeType"/>
</sequence>
</complexType>
</element>
</sequence>
</complexType>
</schema>
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<?xml version="1.0" encoding="UTF-8"?>
<schema
targetNamespace="http://www.itu.int/AML/tML-ITU-T-AuditASN1FileModule"
xmins="http://www.w3.0rg/2000/10/XMLSchema"
xmins:tML-AuditASN1FileModule ="http://www.itu.int/tML/tML-ITU-T-AuditASN1FileModule"
xmins:tML-Base="http://www.itu.int/tML/tML-Base"
elementFormDefault="qualified"
attributeFormDefault="unqualified"
version="1.1 2001/05/04 14:22:09"
id="tML-ITU-T-AuditASN1FileModule.xsd"

<annotation>
<documentation xml:lang="en">
- Incorporates all the ITU-T X.792 Version 1999 Type declarations
</documentation>
</annotation>
<include schemalLocation="ITU-T-X.792-1999-AuditASN1FileModule.xsd"/>
</schema >

The above ASN.1 module states that it imports type definitions from CMIP-1, which isan ASN.1
module defined in X.711. The productions from X.711 needed by X.792 are shown below:

-- Common Management Information Protocol (CMIP)
CMIP-1 {joint-iso-itu-t ms(9) cmip(1) modules(0) protocol (3)}
DEFINITIONS ::= BEGIN

IMPORTS

-- Directory Service definitions
-- This Recommendation | International Standard imports abstract syntax from CCI TT Rec. X.501 (1988) |
-- ISO/IEC 9594-2:1990. Annex D to this Recommendation | International Sandard provides an extract
-- from CCITT Rec. X.501 (1988) | ISO/IEC 9594-2:1990, sufficient to meet the needs of CMIP.
DistinguishedName, RDN Sequence

FROM InformationFramework {joint-iso-ccitt ds(5) modules(1) informationFramework(1)};

Attribute ::= SEQUENCE {
attributeld ~ Attributeld,

atributeVaue ANY DEFINED BY attributeld
}
Attributeld ;1= CHOICE{
globalForm [O] IMPLICIT OBJECT IDENTIFIER,
localForm [1] IMPLICIT INTEGER
}
ObjectClass ::= CHOICE {
globalForm [0] IMPLICIT OBJECT IDENTIFIER,
localForm [1] IMPLICIT INTEGER

-~ This Recommendation | International Standard does not allocate any values for localForm. Where this alternative is
--  used, the permissible values or the integers and their meanings shall be defined as part of the application context in

--  which they are used

Objectinstance ::= CHOICE {
distinguishedName [2] IMPLICIT DigtinguishedName,
nonSpecificForm [3] IMPLICIT OCTET STRING,
local DistinguishedName [4] IMPLICIT RDNSequence

}

END -- End of CMIP syntax definitions
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The corresponding schema for informationFramework follows:

<?xml version="1.0" encoding="UTF-8"?>

<schema
targetNamespace="http://www.itu.int/tML/tML-ITU-T-CMIP-1"
xmIns:tML-CMIP-1="http://www.itu.int/tML/tML-ITU-T-CMIP-1"
xmins:tML-InformationFramework="http://www.itu.int/tML/tML-ITU-T-InformationFramework"
xmins:tML-X.680="http://www.itu.int/tML/tML-X.680"
xmins="http://www.w3.0rg/2000/10/XMLSchema"
elementFormDefault="qualified"
attributeFormDefault="unqualified"
version="1.1 2001/05/04 14:22:09"
id="ITU-T-X.711-1997-CMIP-1.xsd"

<import namespace="http://www.itu.int/tML/tML-X.680" schemalocation="tML-X.680.xsd"/>
<import namespace="http://www.itu.int/tMLAML-ITU-T-InformationFramework"
schemalocation="tML-X.501-InformationFramework.xsd"/>

<annotation>
<documentation xml:lang="en">
Based on ITU-T X.711 (1997 E).
</documentation>
</annotation>

<complexType name="Attribute Type">
<sequence>
<element name ="attributeld" type="tML-CMIP-1:AttributeldType"/>
<element name ="attributeValue" type="tML-X.680:ANY "/>
</sequence>
</complexType>
<complexType name="Attributeld Type">
<choice>
<element name ="globalForn" type="ID"/>
<element name ="localForn" type="integer"/>
</choice>
</complexType>
<complexType name="ObjectClassType">
<choice>
<element name ="globalForn" type="ID"/>
<element name ="localForn" type="integer"/>
</choice>
</complexType>
<complexType name="ObjectIinstance Type">
<choice>
<element name ="distinguishedName" type ="tML- InformationFramework:DistinguishedNameType"/>
<element name ="nonSpecific" type="binary"/>
<element name ="localDistinguishedName" type ="tML- InformationFramework:RDNSequenceType"/>
</choice>
</complexType>
</schema>

<?xml version="1.0" encoding="UTF-8"?>
<schema targetNamespace="http://www.itu.int/tML/tML-ITU-T-CMIP-1" xmIns:tML-CMIP-1="http://www.itu.inttML/tML-ITU-T-CMIP-1"
xmins="http://www.w3.0rg/2000/10/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified" version="1.1
2001/05/04 14:22:09" id="tML-X.711-CMIP-1.xsd">
<annotation>
<documentation xml:lang="en">
- Incorporates all the ANSI X.711 Version 1997 CMIP-1Type declarations
</documentation>
</annotation>
<include schemalLocation="ITU-T-X.711-1997-CMIP-1.xsd"/>
</schema>

The above ASN.1 module states that it imports type definitions from InformationFramework, which is
an ASN.1 module defined in X.501. The productions from X.501 needed by X.711 are shown below:
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InformationFramework {joint-iso-itu-t ds(5) module(1) informationFramework(1) 3}
DEFINITIONS ::=
BEGIN

AttributeType ::= OBJECT IDENTIFIER
AttributeValue ::= ANY
AttributeValueAssertion ::= SEQUENCE {
type AttributeType,
assertion AttributeVaue

}

Name ::= CHOICE { rdnSequence RDNSequence }
RDNSequence ::= SEQUENCE OF RelativeDistinguishedName
DistinguishedName ::= RDNSequence
RelativeDistinguishedName ::= SET OF AttributeVaueAssertion

END

The corresponding schema for InformationFramework follows:

<?xml version="1.0" encoding="UTF-8"?>

<schema
targetNamespace="http://www.itu.int/tML/tML-ITU-T-InformationFramework"
xmins="http://www.w3.0rg/2000/10/XMLSchema"
xmins:tML-InformationFramework="http://www.itu.int/tML/tML-ITU-T-InformationFramework"
xmlns:tML-X.680="http://www.itu.int/tML/tML-X.680"
elementFormDefault="qualified"
attributeFormDefault="unqualified"
version="1.1 2001/05/04 14:22:09"
id="ITU-T-X.501-1997-InformationFramework.xsd"

<import namespace="http://www.itu.int/AML/tML-X.680" schemalocation="tML-X.680.xsd"/>
<annotation>
<documentation xml:lang="en">
Based on ITU-T X.501 (1997) InformationFramework Module.
</documentation>
</annotation>
<l-- etc -->
<simpleType name="AttributeType Type">
<restriction base="1D"/>
</simpleType>
<complexType name="AttributeValue Type">
<complexContent>
<extension base="tML-X.680:ANY "/>
</complexContent>
</complexType>
<complexType name="AttributeValueAssertionType">
<sequence>
<element name ="type" type ="tML- InformationFramework:Attribute TypeType"/>
<element name ="assertion" type="tML-InformationFramework:AttributeValueType"/>
</sequence>
</complexType>
<complexType name="NameType">
<choice>
<element name ="rdnSequence" type ="tML- InformationFramework:RDNSequenceType"/>
</choice>
</complexType>
<complexType name="RDNSequenceType">
<sequence>
<element name ="type" type ="tML- InformationFramework:RelativeDistinguishedNameSetType"
maxOccurs="unbounded"/>
</sequence>
</complexType>
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<complexType name="DistinguishedNameType">
<complexContent>
<extension base="tML-InformationFramework:RDNSequenceType'/>
</complexContent>
</complexType>
<complexType name="RelativeDistinguishedNameSetType">
<sequence>
<element name ="type" type ="tML- InformationFramework:AttributeValueAssertionType" maxOccurs="unbounded"/>
</sequence>
</complexType>
<I--etc-->
</schema>

<?xml version="1.0" encoding="UTF-8"?>

<schema
targetNamespace="http://www.itu.int/tML/tML-ITU-T-InformationFramework"
xmins="http://www.w3.0rg/2000/10/XMLSchema"
xmins:tML-InformationFramework="http://www.itu.int/tML/tML-ITU-T-InformationFramework"
elementFormDefault="qualified"
attributeFormDefault="unqualified"
version="1.1 2001/05/04 14:22:09"
id="tML-X.501-InformationFramework.xsd"

>
<annotation>
<documentation xml:lang="en">
- Incorporates all the ITU-T X.501 Version 1997 InformationFrameworkType declarations
</documentation>
</annotation>
<include schemalLocation="1TU-T-X.501-1997-InformationFramework.xsd"/>
</schema >

A sample instance tML document corresponding to a sample MIB file follows:

<?xml version="1.0" encoding="UTF-8"?>

<AuditFile
xmins="http://www.itu.int/tML/tML-ITU-T-AuditASN1FileModule"
xmins:xsi="http://www.w3.0rg/2000/10/XMLSchema-instance"
xmlns:cmip="http://www.itu.int/tML/tML-ITU-T-CMIP-1"
xmins:ds="http://www.itu.intAML/tML-ITU-T-InformationFramework"
xsi:schemalocation="http://www.itu.int/tML/tML-ITU-T-AuditASN1FileModule ITU-T-X.792-1999-AuditASN1FileModule.xsd"

<managedObjectinstance>
<cmip:distinguishedName >
<ds:RDN>
<ds:AttributeValueAssertion>
<ds:type>OBJECT12345</ds:type >
<ds:assertion>anyAssertion</ds:assertion>
</ds:AttributeValueAssertion>
</ds:RDN>
</cmip:distinguishedName >
</managedObjectinstance>
<attributeList>
<Attribute>
<cmip:attributeld >
<cmip:globalForm>ATTRIBUTE54321</cmip:globalForn>
</cmip:attributeld >
<cmip:attributeValue>1f2e23da</cmip:attributeValue >
</Attribute >
</attributeList>
</AuditFile>
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6.1.2

AuditASNIModule

As per X.792, AuditASNIModule is defined as:

AuditASN1IModule

{itu-t recommendation x(22) configAud(792) informationModel (0) asn1Modules(2) asn1DefinedTypeM odules(0)}

DEFINITIONSIMPLICIT TAGS ::=

BEGIN

-- EXPORTS everything

IMPORTS NameType FROM
ASN1DefinedTypesM odule
{ ccitt recommendation m gnm(3100) informationM odel (0) asn1Modules(2) asn1DefinedTypesModule(0)} ;

configAuditSup OBJECT IDENTIFIER ::= {itu-t recommendation x configAud(752) informationModel (0) }
configAuditSupstandar dSpecificExtension OBJECT IDENTIFIER ::= { configAuditSup standardSpecificExtension(0)}
configAuditSupM ObjectClass OBJECT IDENTIFIER ::= { configAuditSup managedObjectClass(3)}
configAuditSupPackage OBJECT IDENTIFIER ::= { configAuditSup package(4)}

configAuditSupParameter OBJECT IDENTIFIER ::= { configAuditSup parameter(5)}

configAuditSupAttribute OBJECT IDENTIFIER ::={ configAuditSup attribute(7)}

configAuditSupNameBinding OBJECT IDENTIFIER ::= { configAuditSup nameBinding(6)}

configAuditSupAction OBJECT IDENTIFIER ::={ configAuditSup action(9)}

configAuditSupNoatification OBJECT IDENTIFIER ::= { configAuditSup notification(10)}
-- Reserved arcs below configAuditSup are (8) for attribute groups

Auditlnitiatel nformation ::= SEQUENCE {
classes SEQUENCE {
include CHOICE {
al NULL,
subset SET OF OBJECT IDENTIFIER

H
exclude CHOICE {
none NULL,
subset SET OF OBJECT IDENTIFIER

}
|3
attributes SEQUENCE {
include CHOICE {
all NULL,
subset SET OF OBJECT IDENTIFIER

H
exclude CHOICE {

none NULL,

subset SET OF OBJECT IDENTIFIER
}

}

AuditlnitiateResult ::= ENUMERATED
{ started(0) auditAlreadyRunning(1) resourceLimit(2) notStartedOther(3) }

AuditTerminateResult ::= ENUMERATED
{ terminated(0) noAuditRunning(1) couldNotTerminate(2) }
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AuditResult ::= ENUMERATED
{ succeeded(0) partial Success(1) terminatedExternally(2) terminatedi nternally(3) terminatedNoFileSpace(4) }

FileSuspect ::= BOOLEAN -- False meansfileis OK (not suspect)
OutputResult ::= SEQUENCE OF SEQUENCE {

filename GraphicString,
fileSuspect FileSuspect DEFAULT FALSE

}
AuditReportlnformation ::= SEQUENCE {
result AuditResult,
outputResult OutputResult OPTIONAL
}
Boolean ::= BOOLEAN
TimeStamp ::= CHOICE {
neverRunNULL,
run GeneralizedTime
}
END -- of AuditASN1IModule

<?xml version="1.0" encoding="UTF-8"?>

<schema
targetNamespace="http://www.itu.int/tML/tML-ITU-T-AuditASN1Module"
xmins="http://www.w3.0rg/2000/10/XMLSchema"
xmIns:tML-CMIP-1="http://www.itu.int/tML/tML-ITU-T-CMIP-1"
xmins:tML-AuditASN1Module ="http://www.itu.int/tML/tML-ITU-T-AuditASN1Module"
xmins:tML-ASN1DefinedTypesModule ="http://www.itu.int/tML/tML-ITU-T-ASN1DefinedTypesModule"
xmIns:tML-X.680="http://www.itu.int/tML/tML-X.680"
elementFormDefault="qualified"
attributeFormDefault="unqualified"
version="1.1 2001/05/04 14:22:09"
id="1TU-T-X.792-1999-AuditASN1Module.xsd"

<annotation>

<documentation xml:lang="en">

Based on ITU-T X.792 (1999).

</documentation>
</annotation>
<import namespace="http://www.itu.int/tML/tML-ITU-T-CMIP-1" schemalLocation="tML-X.711-CMIP-1.xsd"/>
<import namespace="tML-ITU-T-ASN1DefinedTypesModule" schemalocation="tML-M.3100-ASN1DefinedTypesModule.xsd"/>
<import namespace="http://www.itu.int/tML/tML-X.680" schemalLocation="tML-X.680.xsd"/>

<simpleType name="configAuditSup Type">
<restriction base="1D"/>

</simpleType>

<simpleType name="configAuditSupstandardSpecificExtensionType">
<restriction base="1D"/>

</simpleType>

<simpleType name="configAuditSupMObjectClassType">
<restriction base="1D"/>

</simpleType>

<simpleType name="configAuditSupPackage Type">
<restriction base="1D"/>

</simpleType>

<simpleType name="configAuditSupParameterType">
<restriction base="1D"/>

</simpleType>

<simpleType name="configAuditSupAttribute Type">
<restriction base="ID"/>

</simpleType>

30



<simpleType name="configAuditSupNameBindingType">
<restriction base="1D"/>
</simpleType>
<simpleType name="configAuditSupActionType">
<restriction base="1D"/>
</simpleType>
<simpleType name="configAuditSupNotificationType">
<restriction base="1D"/>
</simpleType>
<complexType name="AuditInitiateInformationType">
<sequence>
<element name ="classes">
<complexType>
<sequence maxOccurs="unbounded">
<element name ="Attribute" type="tML-CMIP-1:AttributeType"/>
</sequence>
</complexType>
</element>
<element name ="managedObjectinstance" type="tML-CMIP-1:0bjectInstanceType"/>
<element name ="attributeList">
<complexType>
<sequence maxOccurs="unbounded">
<element name ="Attribute" type ="tML-CMIP-1:AttributeType"/>
</sequence>
</complexType>
</element>
</sequence>
</complexType>
<complexType name="subsetSetType">
<sequence maxOccurs="unbounded">
<element name ="Objectldentifier" type="ID"/>
</sequence>
</complexType>
<complexType name="includeType">
<choice>
<element name ="all" type ="tML-X.680:NULL"/>
<element name ="subset" type="tML-AuditASN1Module:subsetSetType"/>
</choice>
</complexType>
<complexType name="excludeType">
<choice>
<element name ="none" type="tML-X.680:NULL"/>
<element name ="subset" type="tML-AuditASN1Module:subsetSetType"/>
</choice>
</complexType>
<complexType name="includeExcludeType">
<choice>
<element name ="include" type="tML-AuditASN1Module:includeType"/>
<element name ="exclude" type="tML-AuditASN1Module:excludeType"/>
</choice>
</complexType>
<complexType name="AuditInitiateInformationType">
<sequence>
<element name ="classes" type="tML-AuditASN1Module:includeExcludeType"/>
<element name ="attributes" type ="tML-AuditASN1Module:includeExcludeType"/>
</sequence>
</complexType>
<simpleType name="AuditInitiateResultType" >
<restriction base="string" >
<enumeration value ="started"/>
<enumeration value ="auditAlreadyRunning"/>
<enumeration value="resourceLimit"/>
<enumeration value ="notStartedOther"/>
</restriction>
</simpleType>
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<simpleType name="AuditTerminateResultType">
<restriction base="string" >
<enumeration value ="terminated"/>
<enumeration value ="noAuditRunning"/>
<enumeration value ="couldNotTerminate"/>
</restriction>
</simpleType>
<simpleType name="AuditResultType">
<restriction base="string">
<enumeration value="succeeded"/>
<enumeration value ="partialSuccess"/>
<enumeration value ="terminatedExternally"/>
<enumeration value ="terminatedinternally"/>
<enumeration value ="terminatedNoFileSpace"/>
</restriction>
</simpleType>
<simpleType name="FileSuspectType">
<annotation>
<documentation>False means file is OK (not suspect) </documentation>
</annotation>
<restriction base="boolean"/>
</simpleType>
<complexType name="OutputResultType">
<sequence maxOccurs="unbounded">
<element name ="filename" type="string"/>
<element name ="fileSuspect" type ="tML-AuditASN1Module:FileSuspectType" default="false"/>
</sequence>
</complexType>
<complexType name="AuditReportinformationType">
<sequence maxOccurs="unbounded">
<element name ="result" type="tML-AuditASN1Module:AuditResultType"/>
<element name ="outputResult" type="tML-AuditASN1Module:OutputResultType" minOccurs="0"/>
</sequence>
</complexType>
<simpleType name="BooleanType">
<annotation>
<documentation>!!! This is redundant !!! </documentation>
</annotation>
<restriction base="boolean"/>
</simpleType>
<complexType name="TimeStampType">
<choice>
<element name ="neverRun" type="tML-X.680:NULL"/>
<element name ="run" type="dateTime"/>
</choice>
</complexType>
</schema>

<?xml version="1.0" encoding="UTF-8"?>
<schema
targetNamespace="http://www.itu.int/tML/tML-ITU-T-AuditASN1Module"
xmins="http://www.w3.0rg/2000/10/XMLSchema"
xmIns:tML-AuditASN1Module ="http://www.itu.int/tML/tML-ITU-T-AuditASN1Module"
xmlins:tML-Base="http://www.itu.int/tML/tML-Base"
elementFormDefault="qualified"
attributeFormDefault="unqualified"
version="1.1 2001/05/04 14:22:09"
id="tML-ITU-T-AuditASN1Module.xsd"

>
<annotation>
<documentation xml:lang="en">- Incorporates all the ITU-T X.792 Version 1999 Type declarations </documentation>
</annotation>
<include schemalLocation="ITU-T-X.792-1999-AuditASN1Module.xsd"/>
</schema >
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The above ASN.1 module states that it imports type definitions from ASN1DefinedTypesModule, which

isan ASN.1 module defined in M.3100. The productions from M.3100needed by X.729 are shown
below:

ASN1DefinedTypesM odule

{ ccitt recommendation m gnm(3100) informationM odel (0) asn1Modules(2) asn1DefinedTypesModule(0)}
DEFINITIONSIMPLICIT TAGS ;.=
BEGIN

NameType ::= CHOICE {
numericNameINTEGER,
pString GraphicString

END -- end of ASN1 DefinedTypesModule

The corresponding schema for ASN1DefinedTypesModule follows:

<?xml version="1.0" encoding="UTF-8"?>
<schema
targetNamespace="http://www.itu.int/tML/tML-ITU-T-ASN1DefinedTypesModule"
xmins="http://www.w3.0rg/2000/10/XMLSchema"
xminsitML-ASN1DefinedTypesModule ="http://www.itu.int/tML/tML-ITU-T-ASN1DefinedTypesModule"
elementFormDefault="qualified"
attributeFormDefault="unqualified"
version="1.1 2001/05/04 14:22:09"
id="1TU-T-M.3100-1995-ASN1Defined TypesModule .xsd"

<annotation>
<documentation xml:lang="en">
Based on ITU-T M.3100 (1995) ASN1DefinedTypesModule Module.
</documentation>
</annotation>
<l--etc-->
<complexType name="NameType Type">
<choice>
<element name ="numericName" type ="integer"/>
<element name ="pString" type="string"/>
</choice>
</complexType>
<I--etc-->
</schema>

<?xml version="1.0" encoding="UTF-8"?>
<schema
targetNamespace="http://www.itu.int/tML/tML-ITU-T-ASN1DefinedTypesModule"
xmins="http://www.w3.0rg/2000/10/XMLSchema"
xmins:tML-ASN1Defined TypesModule ="http://www.itu.int/tML/tML-ITU-T-ASN1DefinedTypesModule"
elementFormDefault="qualified"
attributeFormDefault="unqualified"
version="1.1 2001/05/04 14:22:09"
id="tML-M.3100-ASN1DefinedTypesModule .xsd"

>
<annotation>
<documentation xml:lang="en">
- Incorporates all the ANSI M.3100 Version 1997 ASN1DefinedTypesModuleType declarations
</documentation>
</annotation>
<include schemalLocation="ITU-T-M.3100-1995-ASN1DefinedTypesModule.xsd"/>
</schema>
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Annex A The BitString, ANY and NULL type definitions
(Normative)

<?xml version="1.0" encoding="UTF-8"?>

<schema
xmins="http://www.w3.0rg/2000/10/XMLSchema"
targetNamespace="http://www.itu.int/tML/tML-X.680"
xmins:tML-X.680="http://www.itu.int/tML/tML-X.680"
elementFormDefault="qualified"
attributeFormDefault="unqualified"

<complexType name="BitStringType" abstract="true" block="extension">
<annotation>
<documentation xml:lang="en">
This type has to be derived by restriction so that the "bitStringNamed" element is further defined.
As per ITU-T X.680 (1997 E), bit strings are defined as BitStringType::=BITSTRING|BITSTRING {NamedBitList}
</documentation>
</annotation>
<choice minOccurs="0">
<element name ="bitStringValue" type ="tML-X.680:BitStringValueType"/>
<element name ="bitStringNamed"/>
</choice>
</complexType>

<simpleType name="BitStringValueType">
<restriction base="string" >
<pattern value="([01]+B|[0-9A-F]+H)?"/>
</restriction>
</simpleType>

<complexType name="NULL" final="all"/>

<complexType name="ANY">
<complexContent mixed="true">
<restriction base="anyType">
<sequence>
<any processContents ="lax" minOccurs="0" maxOccurs="unbounded" namespace="##any"/>
</sequence>
</restriction>
</complexContent>
</complexType>

</schema >



Annex B Examples and hints”
(This annex does not form an integral part of this recommended standard)

This annex contains examples of the use of these guidelines for mapping ASN.1 (hypothetical) data
structures to tML schemas. It contains hints, or guidelines, for mapping the various features of ASN.1
to tML schemas. Unless otherwise stated, an environment of AUTOMATIC TAGS is assumed.

B.1 Example of a personnel record
The mapping of ASN.1 to tML schemas s illustrated by means of a ssimple, hypothetical personnel
record.

B.1.1 Example of a personnel record

The mapping of ASN.1 to tML schemas s illustrated by means of a ssimple, hypothetical personnel
record.

Name Raymond E Reeves
Title Member Technical Staff
Employee Number 51
Date of Hire 17 September 1971
Name of Spouse Mary T Reeves
Number of Children 2
Child Information
Name Ralph T Reeves
Date of Birth 11 November 1957
Child Information
Name Susan B Jones
Date of Birth 17 July 1959

B.1.2 ASN.1 description and tML schema mapping of the record structure

The structure of every record is formally described bellow using the standard notation for data types.
This description is then mapped to tML schema following the guidelines recommended in this
document.

ASN.1 description:

PersonnelRecord ::=[APPLICATION O] SET
{

name Name,

title VisibleString,

number EmployeeNumber,

dateOfHire Date,

nameOfSpouse  Name,

children SEQUENCE OF ChildInformation

DEFAULT {}

}
ChildInformation::=SET
{

name Name,
dateOfBirth Date

* This section resembles Annex C in ITU-T Recommendation X.680 (1997 E) | ISOC/IEC 8824-1:1998 (E), Information technology — Abstract Syntax
Notation One (ASN.1): Specification of basic notation.
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}
Name::=[APPLICATION 1] SEQUENCE

{
givenName VisibleString,
initial VisibleString,
familyName VisibleString

}
EmployeeNumber ::= [APPLICATION 2] INTEGER
Date::=[APPLICATION 3] VisibleString -- YYYY MMDD

tML schema:

<?xml version="1.0" encoding="UTF-8"?>

<schema
xmins="http://www.w3.0rg/2000/10/XMLSchema"
targetNamespace="http://www.itu.int/tML/tML-X.680"
xmins:x680="http://www.itu.int/tML/tML-X.680"

elementFormDefault="qualified"
attributeFormDefault="unqualified"

id="tML-X.680.xsd"
version="1.0 2001/05/20 13:10:01"

<element name ="PersonnelRecord" type ="x680:PersonnelRecordSetType"/>

<complexType name="PersonnelRecordSetType">
<sequence>
<element name ="name " type ="x680:NameType"/>
<element name ="title" type ="string"/>
<element name ="number" type ="x680:EmployeeNumberType"/>
<element name ="dateOfHire" type="x680:DateType"/>
<element name ="nameOfSpouse" type="x680:NameType"/>
<element name ="children">
<complexType>
<sequence>
<element name ="ChildInformation" type ="x680:ChildInformationSetType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</complexType>
</element>
</sequence>
</complexType>

<complexType name="ChildInformationSetType">
<sequence>
<element name ="name" type="x680:NameType"/>
<element name ="dateOfBirth" type ="x680:DateType"/>
</sequence>
</complexType>

<complexType name="NameType">
<sequence>
<element name ="givenName " type ="string"/>
<element name ="initial' type="string"/>
<element name ="familyName" type="string"/>
</sequence>
</complexType>

<simpleType name="EmployeeNumberType">
<restriction base="integer"/>
</simpleType>

<!I-- This one would have been created automatically
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<simpleType name="DateType"><restriction base="string"/></simpleType >
However, because manual refinements are done, the next declaration is used:
-->

<simpleType name="DateType"><restriction base="date"/></simpleType>

</schema >

This example illustrates an aspect of the mapping from ASN.1 to tML. Set types are mapped to
sequence types whose names are ending with “ SetType”. The syntactic construct “DEFAULT {}”
applied to “children” istrandated into a minoccurs="0" for the childinformation €lement.

B.1.3 ASN.1 description of record value and corresponding tML instance document

The value of Raymond E Reeves personnel record is formally described below using the standard
ASN.1 notation for data value.

{
name {givenName " Raymond", initial " E", familyName " Reeves'},
title "Member Technical Staff",
number 51,
dateOfHire "19710917",
nameOfSpouse {givenName " Mary", initial " T", familyName " Reeves'},
children
{ {
name {givenName " Ralph", initial " T", familyName" Reeves'} ,
dateOfBirth " 19571111"
%,
name {givenName" Susan", initial " B", familyName" Jones'} ,
dateOfBirth " 19590717"
}
}
}

The corresponding tML instance document is:

<?xml version="1.0" encoding="UTF-8"?>

<PersonnelRecord
xmins="http://www.itu.int/AML/tML-X.680"
xmlins:xsi="http://www.w3.0rg/2000/10/XMLSchema-instance"
xsi:schemalocation="http://www.itu.int/tML/tML-X.680 tML-X.680.xsd"

<name>
<givenName >Raymond</givenName >
<initial >E</initial >
<familyName >Reeves</familyName >
</name>
<titte>Member Technical Staff</title>
<number>51</number>
<dateOfHire>1971-09-17 </dateOfHire>
<nameOfSpouse>
<givenName >Mary</givenName >
<initial >T</initial>
<familyName >Reeves</familyName >
</nameOfSpouse>
<children>
<ChildInformation>
<name>
<givenName >Ralph</givenName >
<initial >T</initial>
<familyName >Reeves</familyName >
</name>
<dateOfBirth>1957-11-11</dateOfBirth>
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</ChildInformation>
<ChildInformation>
<name>

<givenName>Susan</givenName>

<initial>B</initial >

<familyName >Jones</familyName >

</name>

<dateOfBirth>1959-07-17</dateOfBirth>

</ChildInformation>
</children>
</PersonnelRecord>

B.2 Examples for data types in general

ASN.1 tML Schema
Employed ::= BOOLEAN <element name ="Employed" type="boolean"/>
or...

<element name ="Employed" type ="x680:EmployedType"/>
<simpleType name="EmployedType">

<restriction base="boolean"/>
</simpleType>

CheckingAccountBalance ::= INTEGER
-- in cents; negative means overdrawn.

<element name="balance" type="x680:CheckingAccountBalanceType"/>
<simpleType name="CheckingAccountBalanceType">

<restriction base="integer"/>
</simpleType>

DayOfTheMonth::= INTEGER
{first(1), last(31)} (first .. last)

<simpleType name="DayOfTheMonthType">
<restriction base="integer">
<minlInclusive value="1"/>
<maxInclusive value="31"/>
</restriction>
</simpleType>

DayOfTheWeek ::= ENUMERATED

<simpleType name="DayOfTheWeekType">

{ <restriction base="string">
sunday(0), <enumeration value="sunday"/>
monday(1), <enumeration value="monday"/>
tuesday(2), <enumeration value ="tuesday"/>
wednesday(3), <enumeration value ="wednesday"/>
thursday(4), <enumeration value="thursday"/>
friday(5), <enumeration value ="friday"/>
satur day(6) : _n Y "

<enumeration value="saturday"/>
} </restriction>
</simpleType>
pi REAL ::={ <element name ="pi" type="double"

mantissa 3141592653589793238462643383279,
base 10,

exponent —30
}

fixed="3141592653589793238462643383279E-30"/>

Surname::= PrintableString
president Surname::=" Clinton"

<element name ="president” type="x680:SurnameType" fixed="Clinton"/>
<simpleType name="SurnameType">

<restriction base="string"/>
</simpleType>

Patientldentifier ::= SEQUENCE {
name VisibleString,
roomNumber CHOICE {
room INTEGER,
outPatient NULL -- if an out-patient --

}
}

lastPatient Patientldentifier ::={
name" Jane Doe",
roomNumber outPatient : NULL

}

<element name ="lastPatient" type="x680:patientldentifierType"/>
<complexType name="patientldentifierType" >
<sequence>
<element name ="name " type ="string"/>
<element name ="roomNumber">
<complexType>
<choice>
<element name ="room" type="integer"/>
<element name ="outPatient" type="x680:NULL"/>
</choice>
</complexType>
</element>
</sequence>
</complexType>
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<l-- Instance document -->
<lastPatient>
<name>Jane Doe</name >
<roomNumber>
<outPatient/>
</roomNumber>
</lastPatient>

<!-- NULL type as defined in the base tML schema -->
<complexType name=" NULL"/>

Credentials::= SEQUENCE {
user Name VisibleString,
password VisibleString,
accountNumber INTEGER

}

<complexType name="CredentialsType">
<sequence>
<element name ="userName" type="string"/>
<element name ="password" type="string"/>
<element name ="accountNumber" type="integer"/>
</sequence>
</complexType>

UserName::= SET {
personalName [0] VisibleString,
organizationName [1] VisibleString,
countryName[2] VisbleString

<complexType name="UserName SetType">
<sequence>
<element name ="personalName" type ="string"/>
<element name ="organizationName" type="string"/>
<element name ="countryName" type ="string"/>
</sequence>
</complexType>

Keywords::= SET OF VisibleString

-- inarbitrary order
someASN1K eywords Keywords::={"INTEGER",
"BOOLEAN","REAL"}

<element name ="someASN1Keywords" type="x680:KeywordsSetType"/>
<complexType name="KeywordsSetType">
<annotation>
<documentation>
-- in arbitrary order
</documentation>
</annotation>
<sequence>
<element name ="string" type="string" maxOccurs="unbounded"/>
</sequence>
</complexType>

<!-- Sample instance document -->

<someASN1Keywords>
<string>INTEGER</string>
<string>BOOLEANK</string>
<string>REAL</string>

</someASN1Keywords>
Filel dentifier ::= CHOICE { <complexType name="FileldentifierType">
relativeName VisibleString, <choice>

-- name of file (for example,
absoluteName VisibleString,
-- name of file and containing directory

-- (for example, "<Williams>MarchProgressReport")
serialNumber INTEGER

-- systemassigned identifier for file —

"MarchProgressReport")

}
file Filel dentifier ::= serialNumber : 106448503

<element name ="relativeName" type="string"/>
<element name ="absoluteName" type="string"/>
<element name ="serialNumber" type ="integer"/>
</choice>
</complexType>
<element name ="file" type="x680:FileldentifierType"/>
<!-- Sample instance document -->
<file>
<serialNumber>106448503</serialNumber>
<[file>

FileAttribute::= CHOICE {
date-last-used INTEGER,
file-name VisibleString

}

AttributeList ::= SEQUENCE {
first-attribute date-last-used < FileAttribute,
second-attributefile-name < FileAttribute

}

listOfAttributes AttributeList ::={
first-attribute 27,

<simpleType name="date-last-used_FileAttribute_Type">
<restriction base="integer"/>

</simpleType>

<simpleType name="fileName _FileAttribute_Type">
<restriction base="string"/>

</simpleType>

<complexType name="FileAttributeType" >
<choice>
<element name ="date-last-used"
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second-attribute " PROGRAM™"
}

type="x680:date-last-used_FileAttribute_Type"/>
<element name ="fileName"
type="x680:fileName_FileAttribute_Type"/>
</choice>
</complexType>

<complexType name="AttributeListType">
<sequence>
<element name ="firstAttribute"
type="x680:date-last-used_FileAttribute_Type"/>
<element name ="secondAttribute"
type="x680:fileName_FileAttribute_Type"/>
</sequence>
</complexType>
<element name ="listOfAttributes" type ="x680:AttributeListType"/>

<I-- Instance document -->
<listOfAttributes >
<firstAttribute >27 </firstAttribute>
<secondAttribute>PROGRAM</secondAttribute >
</listOfAttributes >

AtomicNumber ::= INTEGER (1..104)

<simpleType name ="AtomicNumberType" >
<restriction base="integer">
<minlInclusive value="1"/>
<maxInclusive value="104"/>
</restriction>
</simpleType>

TouchToneString ::= |A5String
(FROM (" 0123456789" |"*" |"#")) (SIZE (1..63))

<simpleType name="TouchToneStringType" >
<restriction base="string">
<pattern value ="[\d*#]{1,63}"/>
</restriction>
</simpleType>

ParameterList ::= SET SIZE (1..63) OF Parameter

<complexType name="ParameterListSetType">
<sequence>

<element name ="Parameter" type="string" maxOccurs="63"/>

</sequence>
</complexType>

SmallPrime .= INTEGER (2|3/5[7]11/13/17|1923]29)

<element name ="SmallPrime" type="x680:SmallPrimeType"/>
<simpleType name="SmallPrimeType" >
<restriction base="integer">
<enumeration value="2"/>
<enumeration value="3"/>
<enumeration value="5"/>
<enumeration value="7"/>
<enumeration value="11"/>
<enumeration value="13"/>
<enumeration value="17"/>
<enumeration value="19"/>
<enumeration value="23"/>
<enumeration value="29"/>
</restriction>
</simpleType>
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