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1 [bookmark: _Ref425341112][bookmark: _Toc437877493][bookmark: _Toc440529224][bookmark: _Toc452385472][bookmark: _Toc463600078]Introduction
 [All text is normative unless otherwise labeled]
This specification addresses the need for a tightly conformable seed specification for use of [WS-Calendar]-compatible in rapid-processing and light-weight environments. This specifications conforms with the WS-Calendar Platform Independent Model [WS-Calendar PIM] and thereby transitively conforms with [WS-Calendar].
iCalendar (RFC5545) and its peer specification XCAL (also in WS-Calendar 1.0) is a well-known and long used means to convey schedule-related information. iCalendar makes extensive use of extension and recursion. The WS-Calendar Platform Independent Model (PIM) constrains iCalendar and defines a simpler information model which shares iCalendar semantics and can be used to create as the common basis for any number of Platform Specific Models (PSMs). 
A key concern for the original [WS-Calendar] was direct compatibility with xCal, the XML Format for iCalendar defined in [RFC6321]. While this format is flexible, it can offer too much optionality to be easily analyzed. To this end, the TC developed a Platform Independent Model [WS-Calendar PIM] which supports all the functions and messages from [WS-Calendar], while defining only specific extensions and limiting recursion. This approach redefined WS-Calendar as what Model Driven Architecture calls a Platform Specific Model (PSM) which conforms to [WS-Calendar PIM]
[WS-Calendar PIM] is a general specification and makes no assumptions about how its information model is used. [WS-Calendar PIM] has specific rules which define Inheritance as a means to reduce the conveyance of repetitive information. As this specification anticipates schedule communications to specific business interactions, these inheritance rules are extended to embrace rules of interaction and rules of process that further reduce the information that must be expressed within each interval.
The [WS-Calendar PIM] itself does not include a transmission and serialization schemas, i.e. it is an information model that does not define a normative structure for the information conveyed. Because an information model is abstract, it can apply to many transmission and serialization schemas.
High speed transaction processing requires more predictable means to convey structured information concerning time-based events, states, and transactions. Even valid and conformant conveyances of [WS-Calendar] information may fail to meet the requirements for basic interoperability requirements [WSI-Basic].
This specification defines a normative structure for conveying time series of information that is conformant with [WS-Calendar PIM]. It is the intent of the TC meet the requirements of [WSI-Basic]. The Minimal PIM-Conformant [MIN] specification defines an XML Schema that conforms just with the PIM. [MIN] can be used by itself or as a seed-schema for other specifications,
1.1 [bookmark: _Toc85472893][bookmark: _Toc287332007][bookmark: _Toc439332532][bookmark: _Toc440529225][bookmark: _Toc452385473][bookmark: _Toc463600079]Terminology
The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in [RFC2119].
1.2 [bookmark: _Ref7502892][bookmark: _Toc12011611][bookmark: _Toc85472894][bookmark: _Toc287332008][bookmark: _Toc439332533][bookmark: _Toc440529226][bookmark: _Toc452385474][bookmark: _Toc463600080]Normative References
[ISO8601]	ISO (International Organization for Standardization). Representations of dates and times, third edition, December 2004, (ISO 8601:2004)
RFC2119	S. Bradner, Key words for use in RFCs to Indicate Requirement Levels, http://www.ietf.org/rfc/rfc2119.txt, IETF RFC 2119, March 1997.
[RFC5545]	B. Desruisseaux Internet Calendaring and Scheduling Core Object Specification (iCalendar), http://www.ietf.org/rfc/rfc5545.txt, IETF RFC5545, proposed standard, September 2009
[RFC6321]	C. Daboo, M Douglass, S Lees xCal: The XML format for iCalendar, http://tools.ietf.org/html/rfc6321, IETF Proposed Standard, August 2011. 
[vAvailability]	C. Daboo, M. Douglas: Calendar Availability, https://tools.ietf.org/html/rfc7953 Proposed Standard, August 2016. 
[WS-Calendar PIM]	WS-Calendar Platform Independent Model (PIM) Version 1.0. Edited by William Cox and Toby Considine. 21 August 2015. OASIS Committee Specification 02. http://docs.oasis-open.org/ws-calendar/ws-calendar-pim/v1.0/cs02/ws-calendar-pim-v1.0-cs02.html. Latest version: http://docs.oasis-open.org/ws-calendar/ws-calendar-pim/v1.0/ws-calendar-pim-v1.0.html
[XML NAMES]	T Bray, D Hollander, A Layman, R Tobin, HS Thompson “Namespaces in XML 1.0 (Third Edition)“ http://www.w3.org/TR/xml-names/ W3C Recommendation, December 2009
[XML SCHEMA]	PV Biron, A Malhotra, XML Schema Part 2: Datatypes Second Edition, http://www.w3.org/TR/xmlschema-2/ October 2004.
1.3 [bookmark: _Toc85472895][bookmark: _Toc287332009][bookmark: _Toc439332534][bookmark: _Toc440529227][bookmark: _Toc452385475][bookmark: _Toc463600081]Non-Normative References
[SOA-RM]	SOA-RM OASIS Standard, OASIS Reference Model for Service Oriented Architecture 1.0, October 2006 http://docs.oasis-open.org/soa-rm/v1.0/soa-rm.pdf 
[WSI-BASIC]	R Chumbley, J Durand, G Pilz, T Rutt , Basic Profile Version 2.0, 
http://ws-i.org/profiles/BasicProfile-2.0-2010-11-09.html, 
The Web Services-Interoperability Organization, November 2010
WS-Calendar	WS-Calendar Version 1.0. Edited by Toby Considine and Mike Douglas. 30 July 2011. OASIS Committee Specification 01. http://docs.oasis-open.org/ws-calendar/ws-calendar/v1.0/ws-calendar-1.0-spec.pdf 
1.4 [bookmark: _Toc437877497][bookmark: _Toc439332535][bookmark: _Toc440529228][bookmark: _Toc452385476][bookmark: _Toc463600082]Namespace
The XML namespace [XML-ns] URI that MUST be used by implementations of this specification is:
http://docs.oasis-open.org/ws-calendar/ns/min-xcal/2015/12
Dereferencing the above URI will produce the HTML document that describes this namespace.
Table 1 lists the XML namespaces that are used in this specification. The choice of any namespace prefix is arbitrary and not semantically significant.
[bookmark: _Ref306303959][bookmark: _Toc297563414][bookmark: _Toc308550412][bookmark: _Toc319921278][bookmark: _Toc439332565][bookmark: _Toc314383865][bookmark: _Toc452385507][bookmark: _Toc463600122]Table 1‑1: Namespaces Used in this Specification
	Prefix
	Namespace

	xs
	http://www.w3.org/2001/XMLSchema

	min
	http://docs.oasis-open.org/ws-calendar/ns/min-xcal/2015/12 


The normative schemas for WS-Calendar MIN can be found linked from the namespace document that is located at the namespace URI specified above.
1.5 [bookmark: _Toc274688048][bookmark: _Toc308550160][bookmark: _Toc319920779][bookmark: _Toc437877498][bookmark: _Toc439332536][bookmark: _Toc440529229][bookmark: _Toc452385477][bookmark: _Toc463600083]Naming Conventions
This specification follows some naming conventions for artifacts defined by the specification, as follows:
For the names of elements and the names of attributes within XSD files, the names follow the lowerCamelCase convention, with all names starting with a lower case letter. For example,
[bookmark: _Toc319920780]<element name="componentType" type="ComponentType"/>
For the names of types within XSD files, the names follow the UpperCamelCase convention with all names starting with a lower case letter prefixed by “type-“. For example,
[bookmark: _Toc319920781]<complexType name="ComponentType">
[bookmark: _Toc308550161][bookmark: _Toc319920782]For the names of intents, the names follow the lowerCamelCase convention, with all names starting with a lower case letter, EXCEPT for cases where the intent represents an established acronym, in which case the entire name is in upper case. 
1.6 [bookmark: _Toc437877499][bookmark: _Toc439332537][bookmark: _Toc440529230][bookmark: _Toc452385478][bookmark: _Toc463600084]Editing Conventions
For readability, element names in tables appear as separate words. The actual names are lowerCamelCase, as specified above, and as they appear in the XML schemas.
All elements in the tables not marked as “optional” are mandatory.
Information in the “Specification” column of the tables is normative. Information appearing in the note column is explanatory and non-normative.
All sections explicitly noted as examples are informational and are not to be considered normative.

2 [bookmark: _Toc437877500][bookmark: _Toc439332538][bookmark: _Toc440529231][bookmark: _Toc452385479][bookmark: _Toc463600085]Specification Based on WS-Calendar PIM
Without an understanding of certain terms and conventions based in [WS-Calendar PIM], the reader may have difficulty achieving complete understanding of their use in this standard. [WS-Calendar PIM] defines a Platform Independent Model and re-defined [WS-Calendar] as a semantically richer and more variable conformant Platform Specific Model (PSM).
Because this specification is a PSM conformant with [WS-Calendar PIM], it transitively conforms to [WS-Calendar]. 
In particular, the reader should understand the logic of time specification and the language of inheritance as described in [WS-Calendar PIM].
2.1 [bookmark: _Toc437877501][bookmark: _Toc439332539][bookmark: _Toc440529232][bookmark: _Toc452385480][bookmark: _Toc463600086]When: Start, End and Duration
Any interval can be fully defined by two out of these three elements: when it begins, how long it lasts, and when it ends. With any two, you can compute the third.
This specification assigns predominance to how long an Interval lasts, the Duration. This approach is commonly used to request human scheduling, i.e., “Find a time when the three of us can meet for an hour.” Activities are then normally scheduled by Start Time, again to reflect human usage: “We will meet for lunch at Noon”. This specification is service oriented in that it requires no assumptions how a schedule is made, or whether tow systems use the same processes; it merely defines messages that enable systems to negotiate and agree to the Duration and Start Time for an event.
An application or specification MAY choose to specify the Duration and the End of an event, if this is simpler for its domain. Such a specification MUST make this expectation clear, as allowing a mix of Start and End based requests makes programming and conformance more difficult. For simplicity, in this document, all scheduling is described refining an Interval with a Duration and adding a Start.
A service request MAY specify both. For example, a Sequence MAY be advertised with no fixed duration, and a service request MAY specify both the Duration and the Start.
The use of the Start and the End without a definition is discouraged because it reduces flexibility while increasing required computation.
The complete normative discussion of these issues can be found in [WS-Calendar PIM].
2.1.1 [bookmark: _Toc437877502][bookmark: _Toc439332540][bookmark: _Toc440529233][bookmark: _Toc452385481][bookmark: _Toc463600087]Semantics of Inheritance
[WS-Calendar PIM] enables parsimony and artifact reuse through defined rules of inheritance. At its simplest, a Sequence can be relocated or replicated from one day to another, each time inheriting the start date, without being re-crafted. Similarly a start time for a single interval can affect the start times of the other Intervals in the Sequence. Depending upon Inheritance, an Interval may become Fully Bound, i.e., defined sufficiently for execution.
[bookmark: _Ref306613586][bookmark: _Toc308550198][bookmark: _Toc319920820]The terms Inherit, Inheritance, and Bequeath are as defined within [WS-Calendar PIM].
3 [bookmark: _Toc437877503][bookmark: _Toc439332541][bookmark: _Toc440529234][bookmark: _Toc452385482][bookmark: _Toc463600088]Core Components: Intervals, Sequences, and Gluons
The types in this section are each defined in [WS-Calendar PIM]. As the PIM is an information model rather than a message format, they are restated here and in the associated schema. 
3.1 [bookmark: _Toc437877504][bookmark: _Toc439332542][bookmark: _Toc440529235][bookmark: _Toc452385483][bookmark: _Toc463600089]Intervals
The Interval is the core artifact of calendar and schedule. It conveys when something happens and for how long. 

[image: ]
[bookmark: _Toc439332558][bookmark: _Toc440529278][bookmark: _Toc452385500][bookmark: _Toc463600106]Figure 3‑1 The Interval
Everything in the information model for the Interval (above) is calendar related except for the payload. The payload is an abstract type to be extended by specifications using this specification. Specifications incorporating this specification SHALL define how inheritance applies to the Payload
3.2 [bookmark: _Toc437877505][bookmark: _Toc439332543][bookmark: _Toc440529236][bookmark: _Toc452385484][bookmark: _Toc463600090]Temporal Links and Sequences
Temporal Links convey the relations between Intervals in a Sequence.
Each Interval can be considered as a distinct activity for a period of time. A Sequence is a set of such activities. These activities may follow one after another. There may be mandatory gaps, as in paint drying for at least six hours before the next step. It may be a requirement that two Intervals finish at the same time. 
If a Sequence describes a ramp-time of activities prior to the Inherited dtStart, then the ramp activities must complete prior to the start time. Similarly, a system MAY need to ramp down at the end of a requested Duration of activity. 
There is a special case of Sequence in which all Intervals proceed linearly without pause, and all Intervals share a common Duration. A Sequence of this Type is referred to as a Partition.
3.2.1 [bookmark: _Toc437877506][bookmark: _Toc439332544][bookmark: _Toc440529237][bookmark: _Toc452385485][bookmark: _Toc463600091]Temporal Links
Temporal Links are so named because they convey how Intervals are related in Time. A Temporal Link consists of a reference to an Interval, a type of Temporal Relationship, and the Duration of the Relationship.
[image: ]
[bookmark: _Toc439332559][bookmark: _Toc440529279][bookmark: _Toc452385501][bookmark: _Toc463600107]Figure 3‑2: The Temporal Link
As defined in the PIM, there are four types of Temporal Relationship. Temporal Relationships combine with the Duration to describe a sequence; a Sequence is a set of temporally linked Intervals. A missing or empty Duration is considered a zero length Duration. 
If a specification that claims conformance this specification permits a missing Temporal Relationship, then that specification MUST state which Temporal Relationship is implied. A conforming specification MAY disallow a missing Temporal Relationship.
3.2.2 [bookmark: _Toc437877507][bookmark: _Toc439332545][bookmark: _Toc440529238][bookmark: _Toc452385486][bookmark: _Toc463600092]Sequences
Sequences are collections of Intervals connected by Temporal Relationships. There is no Sequence structure per-se. A Sequence is referenced by referencing the InstanceUID of one Interval in the Sequence. That Interval is referred to as the Designated Interval. The Designated Interval has special rules for Inheritance. For example, when a Gluon Bequeaths a dtStart to a Sequence, is it the Designated Interval that starts at that time. 
Inheritance within a Sequence is specified in [WS-Calendar PIM].
3.3 [bookmark: _Toc437877508][bookmark: _Toc439332546][bookmark: _Toc440529239][bookmark: _Toc452385487][bookmark: _Toc463600093]The Gluon
The Gluon links a Sequence to a service interaction. The Gluon can be considered a degenerate Interval that cannot itself be executed. It does, however provide missing information to Fully Bind each Interval in the Sequence. 
Another perspective describes the Gluon as the service entry point for an activity defined by a Sequence. Sequence execution is launched by providing a DtStart though a Gluon. A service request acting as a Gluon bequeaths missing information that is inherited by the entry point Gluon to bind the Sequence.
The Gluon Type is shown in Figure 3‑3: The Gluon.
[image: ]
[bookmark: _Ref425242616][bookmark: _Toc439332560][bookmark: _Toc440529280][bookmark: _Toc452385502][bookmark: _Toc463600108]Figure 3‑3: The Gluon
Notice that the Gluon is nearly identical to the Interval. A Requested Start replaces the dtStart. Requested Start is of type Recurrence. Recurrence describes how to compute a collection of dtStarts. Recurrence is discussed in below in Section 4.
The significant difference between Gluon and Interval are as follows:
1) The Gluon has no Temporal Links. It cannot be part of a Sequence, so it maintains no Temporal Relations with other Components.
2) A Gluon must have at least one Relationship, and it can have many. The Relationship connects a Gluon to a Sequence, to establish Inheritance. A Relationship MAY connect a Gluon to another Gluon, establishing a Lineage that eventually binds a Sequence.
3) A Gluon may convey multiple dtStart values. This collection is computed in RequestedStart, which is of type Recurrence. A recurrence is a structure to convey or compute a collection of starting dates and times. These act as if there were multiple Gluons, each conveying a single dtStart.
4) vAvaialbility. VAvailability is an outward looking element that conveys information about potential schedules for the underlying Sequence.
4 [bookmark: _Ref425341085][bookmark: _Ref425341127][bookmark: _Ref425341129][bookmark: _Toc437877509][bookmark: _Toc439332547][bookmark: _Toc440529240][bookmark: _Toc452385488][bookmark: _Toc463600094]Service Advertising and Request: Recurrence and Availability 
The Interval and Gluons defined in Section 3 define specific instances of date and time. This section introduces Recurrence and related types that enable patterns of dates and schedules to be computed. When a specific term is not defined within this specification, it is as defined in [WS-Calendar PIM].
There may be good reasons for a specification that claims conformance with this specification to forbid e Recurrence. Requiring each service invocation to require its own message that acts as a Gluon MAY simplify the system. A conforming specification MUST state of the use of these components is forbidden.
4.1 [bookmark: _Toc437877510][bookmark: _Toc439332548][bookmark: _Toc440529241][bookmark: _Toc452385489][bookmark: _Toc463600095]Recurrence Rules
Recurrence Rules are used in both Recurrence and in Availability to compute patterns of schedules and dates. Each Rule consists of a Rule Part, which names a type of Rule, and Rule Values, constrained lists which operate within the Rule Part.
[image: ] 
[bookmark: _Toc439332561][bookmark: _Toc440529281][bookmark: _Toc452385503][bookmark: _Toc463600109]Figure 4‑1: The Recurrence Rule
Representative recurRuleParts indicate that a Rule is hourly, or at a fixed frequency, or on certain days of the month. Rule Values are constrained depending on the RulePart, to indicate days of the week, every three hours, and so on. Recurrence Rules are normatively described in [RFC5545] section 3.3.10. Many web-sites and open source libraries discuss these rules; no efforts will be made in this specification to re-state these rules.
4.2 [bookmark: _Toc437877511][bookmark: _Toc439332549][bookmark: _Toc440529242][bookmark: _Toc452385490][bookmark: _Toc463600096]Recurrence
Recurrence is conveys a mechanism to compute a collection of starting date-times. At its simplest, it is a dtStart, just as in the Interval. Recurrence Rules then describe how to compute additional starting dates and times using the dtStart as a seed. rDates add additional starting dates to the collection. xDates then block out dates,that is, remove specific date-times from the collection.
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[bookmark: _Toc439332562][bookmark: _Toc440529282][bookmark: _Toc452385504][bookmark: _Toc463600110]Figure 4‑2: Recurrence
The Requested Start in the Gluon is of type Recurrence.
4.3 [bookmark: _Toc437877512][bookmark: _Toc439332550][bookmark: _Toc440529243][bookmark: _Toc452385491][bookmark: _Toc463600097]Availability and VAvailability
VAvailability is the sum of one or more patterns (Availability) that together express when a Service can be invoked. 
As a non-normative illustration, the well-known pattern of “During Business Hours” can be described as the hours from 9:00 AM to 5:00 PM repeated weekly on Monday, Tuesday, Wednesday, Thursday, and Friday. Alternately, it might be the sum of two patterns, 8:00 AM until noon, Monday, Tuesday, Wednesday, Thursday, and Friday and 1:00 until 5:00 on Monday, Tuesday, Wednesday, Thursday, and Friday. An additional pattern of 9:00 AM until 1:00 PM might be added each Saturday. We name the smaller patterns “Availability” and name the top-level summation VAvailability.
Note that this section completes the definition of a Gluon which MAY have an array of Vavailability components. These components MAY be both Available and Unavailable in the same set. There are specific rules for overlaying vAvailability components which the practitioner should be aware of. These rules are described in [vAvailability].
4.3.1 [bookmark: _Toc437877513][bookmark: _Toc439332551][bookmark: _Toc440529244][bookmark: _Toc452385492][bookmark: _Toc463600098]Availability
The Availability type uses the same computational rules as Recurrence and applies then to a seed Interval that is a Duration and dtStart. The DateTime and the Duration are known as the Availability Interval.
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[bookmark: _Toc439332563][bookmark: _Toc440529283][bookmark: _Toc452385505][bookmark: _Toc463600111]Figure 4‑3: Availability
Availability applies the Recurrence Rules (RRules) defined in [RFC5545] to the availability interval.
4.3.2 [bookmark: _Toc437877514][bookmark: _Toc439332552][bookmark: _Toc440529245][bookmark: _Toc452385493][bookmark: _Toc463600099]VAvailability
VAvailability represents the sum of a collection of Availability types applied within the bounds of a defined Time Range.
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[bookmark: _Toc439332564][bookmark: _Toc440529284][bookmark: _Toc452385506][bookmark: _Toc463600112]Figure 4‑4: VAvailability Type
Note that Granularity, when applied to vAvailability has a special meaning. A three hour interval advertised with a granularity of 15 minutes may only be invoked on the 15 minute interval. For example, the interval may be 9:00 until Noon, but the only dtStarts that may be requested are at 9:00, 9:15, 8:30, 9:25 and so on.
5 [bookmark: _Toc437877515][bookmark: _Toc439332553][bookmark: _Toc440529246][bookmark: _Toc452385494][bookmark: _Toc463600100]Conformance
5. [bookmark: _Ref311637116][bookmark: _Toc437877516][bookmark: _Toc439332554][bookmark: _Toc440529247][bookmark: _Toc452385495][bookmark: _Toc463600101]Conformance to WS-Calendar MIN
We define two conformance points for WS-Calendar MIN:
(1) Conformance of an application to MIN
(2) Conformance of a specification to MIN
Note that the term implementation may apply to both an application that uses MIN and a specification that extends or otherwise reuses MIN.
Applications and specifications claiming conformance SHALL implement all inheritance and semantic rules as described in [WS-Calendar-PIM] Section 5.
Applications and specifications claiming conformance SHALL conform to PIM Section 6 as described in Section 5.2 below.
Applications and specifications claiming conformance SHALL include the entirety of the MIN schema including comments. Extensions are permitted, but all extensions MUST be documented in the conforming application or specification conformance statement(s).
5. [bookmark: _Toc437877517][bookmark: _Toc439332555][bookmark: _Toc440529248][bookmark: _Ref323550009][bookmark: _Toc452385496][bookmark: _Toc463600102]Detailed Conformance with the WS-Calendar-PIM
The conformance statements in this section apply to applications and specifications claiming conformance to MIN.
Applications and specifications claiming conformance to MIN SHALL fully support the defined rules in Section 5 [WS-Calendar-PIM]  “Conformance Rules for WS-Calendar PIM”.
[bookmark: _Toc452385508][bookmark: _Toc463600123]Table 5‑1: PIM-related Conformance Requirements on applications and specifications claiming conformance to this specification
	Section of WS-Calendar-PIM
	Notes

	6.1
	MIN requires conformance to the contained and referenced rules.

	6.2
	Non-normative; the precision is addressed in [XSD]. 

	6.3
	MIN requires conformance to Interval Conformance PIM Section 6.3.[footnoteRef:1]  [1:  Note that a schema cannot enforce semantic constraints such as those requiring only a single interval having a dtStart value. ] 


	6.4
	These operational conformance requirements are applied to applications and specifications claiming conformance to MIN in Section 5.1 above.

	6.5
	Non-normative.


[WS-Calendar-PIM] Sections 6.2 and 6.5 are non-normative; it is RECOMMENDED that creators of conforming applications and specifications consider the contents of those sections.
6 [bookmark: _Toc452385497][bookmark: _Toc463600103]Conformance Statement for WS-Calendar MIN
This specification claims conformance to [WS-Calendar-PIM]. See the following table for details.
[bookmark: _Toc452385509][bookmark: _Toc463600124]Table 6‑1 Conformance of this specification to WS-Calendar PIM
	Section of WS-Calendar-PIM
	Notes

	6.1
	MIN incorporates the required inheritance rules by reference to [WS-Calendar-PIM] section 5 in its entirety.

	6.2
	Non-normative; the precision is addressed in [XSD]. Time zones may be fully expressed consistent with [xCal].

	6.3
	MIN incorporates the conformance requirements in PIM Section 6.3 by reference. 

	6.4
	MIN incorporates the conformance requirements in PIM Section 6.4 by references.

	6.5
	Non-normative.


The model in this specification is expressed in [XML SCHEMA] and is standard type of Platform-Specific Model generated by a Model-Driven Architecture transform from the UML model in which the PIM is expressed. Changes from a strict mechanical transform make the XML in the specification more consistent with common XML style.
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