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Abstract:
WS-Calendar describes:

¢ A semantic (or information) model for exchange of calendar information to coordinate
activities
¢ A means of synchronizing and maintaining calendars

The specification includes XML vocabularies for the interoperable and standard exchange of:

e Schedules, including sequences of schedules
¢ Intervals, including sequences of Intervals
e Other calendar information consistent with the IETF iCalendar standards

These vocabularies describe schedules and Intervals future, present, or past (historical).

The specification is divided into three parts.

1) The semanticinformation model and XML vocabularies for exchanging schedule
information

2) RESTful Services for calendar update and synchronization
3) Web services for calendar update and synchronization

The Technical Committee has decided not to publish Parts 2 and 3 until a later version.

Status:
This document was last revised or approved by the OASISWeb-Services-Calendar{A/S-
Calendar) TCOASIS Web Services Calendar (WS-Calendar) TC on the above date. The level of

ws-calendar-spec-v1.0-csprd03 17 June 2011
Copyright © OASIS Open 2011. All Rights Reserved. Standards Track Work Product Page 2 of 102



http://www.oasis-open.org/committees/ws-calendar/
mailto:toby.considine@unc.edu
mailto:toby.considine@unc.edu
mailto:douglm@rpi.edu
http://docs.oasis-open.org/ws-calendar/ws-calendar-spec/v1.0/csprd02/xsd/
http://tools.ietf.org/html/rfc5545
http://tools.ietf.org/html/rfc5546
http://tools.ietf.org/html/rfc2447
http://tools.ietf.org/html/draft-daboo-et-al-icalendar-in-xml
http://tools.ietf.org/html/draft-daboo-et-al-icalendar-in-xml
http://tools.ietf.org/html/draft-cal-resource-schema
http://tools.ietf.org/html/draft-cal-resource-schema
http://tools.ietf.org/html/draft-cal-resource-schema
http://docs.oasis-open.org/ws-calendar/ws-calendar-spec/v1.0/csprd03/xsd/
http://www.oasis-open.org/committees/ws-calendar/
http://www.oasis-open.org/committees/ws-calendar/

approval is also listed above. Check the “Latest \Versionversion” location noted above for possible
later revisions of this document.

Technical Committee members should send comments on this specification to the Technical
Committee’s email list. Others should send comments to the Technical Committee by using the
“‘Send-A-CommentSend A Comment” button on the Technical Committee’s web page at
http://www.oasis-open.org/committees/ws-calendar/.

For information on whether any patents have been disclosed that may be essential to
implementing this specification, and any offers of patent licensing terms, please refer to the
Intellectual Property Rights section of the Technical Committee web page:http:/fwaan-oasis-

open-orgicommittees/ws-calendarfipr-php-_(http://www.oasis-open.org/committees/ws-
calendar/ipr.php).

Citation Fermatformat:
When referencing this specification the following citation format should be used:

[ws-calendar-specWS-Calendar]
WS-Calendar Version 1.0. 25-March17 June 2011. OASIS Committee Specification Draft 04 /

Public Review Draft 82-hitp/docs-oasis-open-orglws-calendar/ws-calendar-
speciv-Ofcsprd02/ws-calendar-spec-v1-.0-esprd02-htmi03. http://docs.oasis-open.org/ws-

calendar/ws-calendar-spec/v1.0/csprd03/ws-calendar-spec-v1.0-csprd03.pdf.

ws-calendar-spec-v1.0-csprd03 17 June 2011
Copyright © OASIS Open 2011. All Rights Reserved. Standards Track Work Product Page 3 of 102


http://www.oasis-open.org/committees/comments/form.php?wg_abbrev=ws-calendar
http://www.oasis-open.org/committees/comments/form.php?wg_abbrev=ws-calendar
http://www.oasis-open.org/committees/ws-calendar/
http://www.oasis-open.org/committees/ws-calendar/ipr.php
http://www.oasis-open.org/committees/ws-calendar/ipr.php
http://www.oasis-open.org/committees/ws-calendar/ipr.php
http://www.oasis-open.org/committees/ws-calendar/ipr.php
http://docs.oasis-open.org/ws-calendar/ws-calendar-spec/v1.0/csprd02/ws-calendar-spec-v1.0-csprd02.html
http://docs.oasis-open.org/ws-calendar/ws-calendar-spec/v1.0/csprd02/ws-calendar-spec-v1.0-csprd02.html
http://docs.oasis-open.org/ws-calendar/ws-calendar-spec/v1.0/csprd03/ws-calendar-spec-v1.0-csprd03.pdf
http://docs.oasis-open.org/ws-calendar/ws-calendar-spec/v1.0/csprd03/ws-calendar-spec-v1.0-csprd03.pdf

Notices

Copyright © OASIS Open 2011. All Rights Reserved.

All capitalized terms in the following text have the meanings assigned to them in the OASIS Intellectual
Property Rights Policy (the "OASIS IPR Policy"). The full Peliey-Policy may be found at the OASIS
website.
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holder that is not willing to provide a license to such patent claims in a manner consistent with the IPR
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claims on its website, but disclaims any obligation to do so.

OASIS takes no position regarding the validity or scope of any intellectual property or other rights that
might be claimed to pertain to the implementation or use of the technology described in this document or
the extent to which any license under such rights might or might not be available; neither does it
represent that it has made any effort to identify any such rights. Information on OASIS' procedures with
respect to rights in any document or deliverable produced by an OASIS Technical Committee can be
found on the OASIS website. Copies of claims of rights made available for publication and any
assurances of licenses to be made available, or the result of an attempt made to obtain a general license
or permission for the use of such proprietary rights by implementers or users of this OASIS Committee
Specification or OASIS Standard, can be obtained from the OASIS TC Administrator. OASIS makes no
representation that any information or list of intellectual property rights will at any time be complete, or
that any claims in such list are, in fact, Essential Claims.

The names "OASIS" and “WS-Calendar” are trademarks of OASISOASIS, the owner and developer of
this specification, and should be used only to refer to the organization and its official outputs. OASIS
welcomes reference to, and implementation and use of, specifications, while reserving the right to enforce
its marks against misleading uses. Please see http://www-oasis-
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1 Introduction

The semanticinformation model of WS-Calendar is intended to be used byto define information payloads
for Web services and ether-serviceService-style interactions. [SOA-RM]. Placing these requirements in
context requires a brief overview of service requirements.

One-of the-most-Agreement on when something should or did occur is fundamental cempenents-ofto
negotiating service use. Negotiated services is-agreeing-when-something-should-occur-and-in-auditing
when-they-did-eccur-must be audited to understand timely performance. Short running services
traditionally have been handled as if they were instantaneous, and have handled scheduling through just-
in-time requests. Longer running processes, including physical processes, may require significant lead--
times. When multiple long-running services participate in the same business process, it may be more
important to negotiate a common completion time than a common start time. Pre-existing approaches that
rely on direct control of such services by a central system increases integration costs and reduce
interoperability as they require the controlling agent to know and manage multiple lead times.

Not all services are requested one time as needed. Processes may have multiple and periodic
occurrences. An agent may need to request identical processes on multiple schedules. An agent may
request services to coincide with or to avoid human interactions. Service performance may be required on
the first Tuesday of every month, or in weeks in which there is no payroll, to coordinate with existing
business processes. Service performance requirements may vary by local time zone. A common
schedule communication must support diverse requirements.

Web services already coordinate a number of physmal processes Web serwces for building-based
systems include the standards [oBIX] BACnet/WS' LON-WS? OPC UA?, as well as a number of
proprietary systems. LON-WS * The European research and advanced development project SIRENA
(Service Infrastructure for Real time Embedded Networked Applications) explored SOA for buildings,
factories and devices, including SODA (Service Oriented Device Architecture). SOA4D”® (Service-Oriented
Architecture for Devices) offers a collaborative open source development web platform, including
implementations ([SOAP] messaging, [WS-Management], [WS-Security], [BP-WSDPWS]) adapted to
the specific constraints of embedded devices. There is a growing interest in coordinating the activities of
things, building systems, industrial processes, homes, with human enterprise activities. In particular, if
building systems coordinate with the schedules of the building’s occupants, they can reduce energy use
while improving performance.

An increasing number of specifications envision synchronization of processes through mechanisms
including broadcast scheduling. Efforts to build an intelligent power grid (or smart grid) rely on
coordinating processes in homes, offices, and industry with projected and actual power availability;

! BACnet® is a registered trademark of American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE).

LONisa registered trademark of Echelon Corporation.
® OPC UA is owned by the OPC Foundation

4 . . .
Lobbicnrnoistorocbendomadle o Bepnlon Corsormtion,
° http://cms.soa4d.org/
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mechanrsms proposed mclude communicating different prlces at drfferent trmes Several—aetweu@A%ls

mterae&emmthenterpnseaemﬂuesﬂres&andeme#eﬁenswewdThese and other efforts can beneflt
from a common cross-domain, cross specification standard for communicating schedule and interval.
For human interactions and human scheduling, the well-known iCalendar format is-used-to
addressaddresses these problems. Prior to WS-Calendar, there has been no comparable standard for
web services. As an increasing number of physical processes become managed by web services, the
lack of a similar standard for scheduling and coordination of services becomes critical.

The intent-of the WS-Calendar technical committee-was-to-adapt the-existing-specifications-for
calendaringTechnical Committee (TC) based its work upon the iCalendar specification as updated in

2009 (IETF [RFC5545] and apply—them-te@leveleprts the XML serialization [XCAL] currently (2011-05)

track in the IETF The standard pecrfrcatro adopts the semantrcs and vocabulary of |Calendar for
application to the completion of web-service contracts—A/S-Calendar-builds-on-work-done-and-ongoing-in
Fhe and inter- process mteractrons Members of the Calendaring and Schedulmg Consortium
(CalConnect);-w A A y —.org) developed both
updates to IETF specifications and provrded advrce to thrs TC.

While this specification (WS-Calendar) defines the use of core semantic elements from iCalendar, no part
of this document preventsis intended to prevent the use of other semantic elements from iCalendar from
being used. WS-Calendar describes the minimal use of that standard, not the maximal.

Everything with the exception of all examples, all appendices, and the introduction is normative unless
otherwise specifically noted.

1.1 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 Normative References

CalendarResource-Schema——CalendarResource C. Joy, C. Daboo, M BeuglasDouglass,
Schema for representing resources for calendaring and scheduling services,

Aprihttp://tools.ietf.org/htmli/draft-cal-resource-schema-03, (Internet-Draft),
November 2010.

OV—l—.O.—pd#
http://www.calconnect.org/pubdocs/CD0903%20Freebusy%20Read%20URL%2

0V1.0.pdf, April 2009

REST T Fielding, Architectural Styles and the Design of Network-based Software
Architectures, http://www.ics.uci.edu/~fielding/pubs/dissertation/top.htm.,
Dissertation, 2000

1ISO8601 ISO (International Organization for Standardization). Representations of dates
and times, third edition, December 2004, (ISO 8601:2004)
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RFC2119 S. Bradner, Key words for use in RFCs to Indicate Requirement Levels,

http-Hwww-ietorg/REC/RFC2119-txthttp://www.ietf.org/RFC/RFC2119.txt, IETF
RFC2119, March 1997.

RFC2616 R Freldlnd et al. et al, Hvoertext Transfer Protocol -- HTTP/1.1 REG72447—|;

http://tools.ietf.org/htmI/RFC2616, IETF RFC2616, draft standard, June, 1999

RFC3339 G Klyne, C Newman, Date and Time on the Internet: Timestamps

http:/ftools-ietf-orgthtmi/rfe3339-http://tools.ietf.org/html/rfc3339, IETF RFC3339
proposed standard, July 2002

RFC4791 Daboo, et al. Calendaring Extensions to WebDAYV (CalDAV):

httpfhnanenietforglrielrfe4791-txt), http://www.ietf.org/rfc/rfc4791.ixt. IETF RFC
21194791, proposed standard March 2007

RFC5545 B. Desruisseaux Internet Calendaring and Scheduling Core Object Specification

(iCalendar), hitp-/~iwwnietforglre/rfe5545-txthttp://www.ietf.org/rfc/rfc5545.ixt,
IETF RFC5545, proposed standard, September 2009-

RFC5546 C. Daboo iCalendar Transport-Independent Interoperability Protocol (iTIP),

httpinarnietforglricl/rie 5546 txthttp://www.ietf.org/rfc/rfc5546.txt, IETF
RFC5546, proposed standard, December 2009.

RFEC5598RFC5988 M. Nottingham, Web Linking, hitp#www-iethorglrfe/rfe5598txtHETF
REC5598http://tools.ietf.org/html/rfc5988, IETF RFC5998, proposed standard,

October 2010.
RFC6047 A. Melnikov, iCalendar Message-Based Interoperability Protocol (iMIP),
http://tools.ietf.org/html/rfc6047, IETF RFC6047, December 2010.
SOA-RM OASIS Standard, Reference Model for Service Oriented Architecture 1.0,

http://docs.oasis-open.org/soa-rm/vl.0/soa-rm.pdf , October 2006.

SOAP M Gudgin, M Hadley, N Mendelsohn, J Moreau, H Nielsen, A Karmarkar,
SOAP Version 1.2 Part 1: Messaging Framework, W3C Recommendation
hitp e w3-orgiFRIseapl2-partiihttp://lwww.w3.0rg/TR/soap12-partl/, W3C
Recommendation, April 2007

Vavailability C. Daboo, B. Desruisseaux, Calendar Availability, http://toels-ietf-orgihtmi{draft-

2008http://tools.ietf.org/html/draft-daboo-calendar-availability-02, IETF Internet

Draft, April 2011

draft-xCal C Daboo M Deug#asDouglas S Lees xCaI The XMLformat for |Calendar
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October2010http://tools.ietf.org/html/draft-daboo-et-al-icalendar-in-xml|-08, IETF
Internet-Draft, April 2011.

XPATH A Berglund, -S Boag, D Chamberlin, MEM Fernandez, M Kay, J Robie, J Siméon,
XML Path Language (XPath) 2.0, (Second Edition),
httphnanenw3-org/ T Rixpath20/ January-2007http://www.w3.0rg/TR/xpath 20/,
W3C Recommendation, December 2010.

XLINK S DeRose, E Maler, D Orchard, N Walsh, XML Linking Language (XLink) Version
1.1, httpHwanaew3-orgFRAdinkd 3, -http://www.w3.0rg/TR/xlink11/ May 2010.

XPTR P Grosso, E Maler, J Marsh, N Walsh, XPointer Framework,
http://www.w3.org/TR/xptr-framework/ W3C Recommendation, March 2003
P Grosso, E Maler, J Marsh, N Walsh, XPointer element() Scheme,
http://www.w3.0org/TR/xptr-element/, W3C Recommendation March 2003

XML NAMES T Bray, D Hollander, A Layman, R Tobin, HS Thompson “Namespaces in
XML 1.0 (Third Edition)“ http://www.w3.0org/TR/xml-names/ W3C
Recommendation, December 2009

XML SCHEMA PV Biron, A Malhotra, XML Schema Part 2: Datatypes Second Edition,

http A w3-orgiFRixmischema-2/http://www.w3.org/TR/xmlschema-2/ October
2004.
XRD OASIS XRI Committee Draft 01, Extensible Resource Descriptor (XRD) Version
1.0, bisstlcccscnoe coopnorcbanbac b Dled Ol bad 100
cd0Lpdfhttp://docs.oasis-open.org/xri/xrd/v1.0/cd01/xrd-1.0-cd01.pdf October
2009.

1.3 Non-Normative References

DPWS T Nixon, A Regnier, D Driscoll, Antoine Mensch, Devices Profile for Web
Services 1.1, http://docs.oasis-open.org/ws-dd/ns/dpws/2009/01, July 2009

NIST Framework NIST Framework and Roadmap for Smart Grid Interoperability Standards,

Office of the National Coordinator for Smart Grid Interoperability, Release 1.0,
NIST Special Publication 1108,

—pd#http //www nist. qov/publlc affalrs/releases/upload/smartqud |nteroperab|lltv f

inal.pdf.
NAESB Reguirements NAESB Smart Grid Requirements (awaiting publication) (draft contributed)

comment/201005/doc00000-dochttp://lists.oasis-open.org/archives/ws-calendar-

comment/201005/docOOOOO doc, May 2010

RFC4918 L. Dusseault, HTTP Extensmns for Web Distributed Authoring and VerS|on|ng

(WebDAV). http://tools.ietf.org/html/rfc4918 IETF RFC 4918, proposed standard,
June 2007
TZDB P Eggert, A.D. Olson, "Sources for Time Zone and Daylight Saving Time Data",

httphnasntwinsun.comitzitz-link-htmhttp://www.twinsun.com/tz/tz-link.htm
Time Zone Recommendations, CalConnect, CalConnect EDST (Extended Daylight Savings Time)
Reflectlons and Recommendations, Version: 1.1,

http://www. calconnect orq/pub

eﬂens%%@and%%@Reeemmendaﬂens%@Qx/—l—l—pdi
docs/CD0707%20CalConnect%20EDST%20Reflections%20and%20Recommen
dations%20V1.1.pdf

October 2010
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Time Zone Service, M Douglas, C Daboo, Timezone Service Protocol, Draft RFC,IETF,
service/http://datatracker.ietf.org/doc/draft-douglass-timezone-service/

WS-Management  DMTF Standard, Web Services for Management,
http://www.dmtf.org/sites/default/files/standards/documents/DSP0226 1.0.0.pdf
April 2010

WS-Security K Lawrence, C Kaler, A Nadalin, R Monzillo, P Hallam-Baker, Web Services
Security: 4 SOAP Message Security 1.1, http://www.oasis-
open.org/committees/download.php/16790/wss-v1.1-spec-0s-
SOAPMessageSecurity.pdf, February 2006

WSDL R Chinnici, J Moreau, A Ryman, S Weerawarana, Web Services Description
Language (WSDL) Version 2.0 Part 1: Core Lanquage
http://www.w3.0org/TR/wsdI20/, W3C Recommendation, June 2007.
R Chinnici, H Haas, A Lewis, J Moreau, D Orchard, S Weerawarana, Web
Services Description Language (WSDL) Version 2.0 Part 2: Adjuncts,
http://www.w3.0org/TR/wsdI20-adjuncts/, W3C Recommendation, June 2007.

1.4 Contributions

The NIST Roadmap for Smart Grid Interoperability Standards [NIST Framework] requested that many
standards development organizations (SDOs) and trade associations work together closely in
unprecedented ways. An extraordinary number of groups came together and contributed effort, and time,
requirements, and documents. The North American Energy Standards Board (NAESB) oversaw meetings
with many representatives from every enerqy sector to contribute requirements to the TC. These
meetings were presided over by Jonathan Booe to support the Roadmap’s Priority Action Plan 04
(PAP04), a common specification of time and schedule.

NAESB Smart Grid Standards Development Subcommittee:

The following documents are password protected. For information about obtaining access to these
documents, please visit www.naesb.org or contact the NAESB office at (713) 356 0060.

Wholesale http://www.naesb.org/member _login_check.asp?doc=fa 2010 weq api 6 b ii.doc
Retail http://www.naesb.org/member login check.asp?doc=fa 2010 retail api 9 b ii.doc

1.41.5 Namespace

The XML namespace pME-asi[XMLNAMES] URI that MUST be used by implementations of this
specification is:

urn:ietf:params:xml:ns:icalendar-2.0

Table 1-1 lists the XML schemas that are used in this specification. The choice of any namespace prefix
is arbitrary and not semantically significant.

Table 1-1: Namespaces used in this specification

Prefix Namespace

XS httpr e w3-orgl2001XMES ehemahttp://www.w3.0rg/2001/XML Schema
xcal urn:ietf:params:xml:ns:icalendar-2.0
ts http://docs.oasis-open.org/ns/ws-calendar/timestamp/201103

The Resource Directory Description Language [RBBL2.0RDDL 2.0] document that describes this
namespace can be found at hitp://doecs-easis-open-orginsiws-calendar-http://docs.oasis-open.org/ns/ws-

calendar. The normative schemas for WS-Calendar can be found linked from this namespace document.
The schemas are listed in Table 1-2.

Table 1-2: Schemas and Extensions Used in this Specification
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Schema ‘ Description

iCalendar.xsd Base Schema expressing core iCalendar information
iCalendar-params.xsd Parameters used in iCalendar objects
iCalendar-props.xsd Properties of iCalendar objects
iCalendar-valtypes.xsd Values used by iCalendar
iCalendar-link-extension.xsd Link extensions based on fweb linking [REC5998] to

define relationships between cempenents-Components.

iCalendar-wscal-extensions.xsd Extensions to iCalendar to support service functionality

iCalendar-bw-extensions.xsd Extensions to support integration with Bedeworks server.

iCalendar-ms-extensions.xsd Extensions to support integration with MS Exchange
Server

TimeStamp.xsd An ancillary information model describing the elements

needed to support event forensics

Reviewers can find the schemas at http://docs-oasis-open-orghws-calendariws-calendar-
speciv1-OfesprdO2/xsdihttp://docs.oasis-open.org/ws-calendar/ws-calendar-spec/vl.0/csd03/xsd/.

1.51.6 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 lower
camelCase convention, with all names starting with a lower case letter. For example,

<element name="componentType" type="energyinterop:ComponentType"/>

For the names of types within XSD files, the names follow the lower CamelCase convention with all
names starting with a lower case letter prefixed by “type-“. For example,

<complexType name="type-componentService">

For the names of intents, the names follow the lower camelCase 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.

An example of an intent that is an acronym is the "SOAP" intent.

1.61.7 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.

1.71.8 Architectural References

WS-Calendar assumes incorporation into services. Accordingly it assumes a certain amount of definitions
of roles, names, and interaction patterns. This document relies heavily on roles and interactions as
defined in the OASIS Standard Reference Model for Service Oriented Architecture [SOA-RM].
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252 | 1:81.9 Semantics

253 Certain terms appear throughout this document, some with extensive definitions. Fhe-tableTable 1-3
254 prowdes summary-definitions for the convenience of the reader and reviewer. When-full-definitions-of the
255 any terms belewappea#reqwre fuller dlscussmn than |s in thls section, and are d|scussed in greater
256 ept in later sections-o Inall
257 cases, the normative actual definition is mmanwthe one in this section.

258 WS-Calendar terminology begins with a specialized terminology for the segments of time, and for groups
259  of related segments of time. These terms are defined in Table 1-3 through Table 1-6 below.

260 Table 1-3: Semantics: Foundational Elements

Time Segment Definition

Component In iCalendar, the primary information structure is a Component. Intervals and
Gluons are new Components defined in this specification.

Duration Well-known element from iCalendar and [ XCAL], Duration is the length of an
event scheduled using iCalendar or any of its derivatives. The [XCAL] duration
is a data type -using the string representation defined in the iCalendar
duration.-The-Duration-is-the-sole-descriptive-element-of- the VTODO-object
thatis-mandatory-in-the-Interval

Interval The Interval is a single durationDuration derived from the common calendar
componentsComponents as defined in iCalendar ([RFC5545)-and-refined-in

PXCAL-n-Calendarsystemsit]). An Interval is processed-aspart of a vede;
but the constraints-and-conformanceSeguence. An entire Sequence can be

scheduled by scheduling a single Interval in that sequence. For this reason,
Intervals are different.defined through Duration rather than through dtStart or
dtEnd.

Sequence A Sequence is a set of Intervals with defined temporal relationships.
Sequences may have gaps between Intervals, or even simultaneous activities.
A Sequence is re-locatable, i.e., it does not have a specific date and time. A
Sequence may consist of a single Interval. A Sequence may optionally include
a Lineage.

A Sequence can be scheduled multiple times through repeated reference by
different Gluons. Intervals are defined through their Duration, and the
schedule, dtEnd or dtStart, is applied to the Sequence as a whole.

Partition A Partition is a set of consecutive Intervals. The Partition includes the trivial
case of a single Interval. Partitions are used to define a single service or
behavior that varies over time. Examples include energy prices over time and
energy usage over time.

Gluon A gluon is influences the serialization of Intervals in a Sequence, though
inheritance and through schedule setting. The Gluon is similar to the Interval,
but has no service or schedule effects until applied to an Interval or Sequence.

Artifact An Artifact is the thing that occurs during an Interval. WS-Calendar extends-the
PXCAL]attach-object-to-contain-thisuses the Artifact as a placeholder. The
contents of the Artifact are not specified in WS-Calendar;; rather the Artifact
provides an extension base for the use of WS-Calendar in other specifications.
Artifacts may inherit elements as do Intervals within a Sequence.

261  WS-Calendar works with groups of Intervals that have relationships between them. These relations
262 constrain the final instantiation of a schedule-based service. Relations can control the ordering of
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Intervals in a Sequence. They can describe when a service can be, or is prevented from, being invoked.
They establish the parameters for how information will be shared between elements using Inheritance.
The terminology for these relationships is defined in Table 1-4.

Table 1-4: Semantics: Relations, Limits, and Constraints

Term ‘ Definition

Link

The Link is used by one WS-Calendar object to reference another. A link can
reference either an internal object, within the same calendar, or an external
object in a remote system.

Relationship

Relationships link between eempenentsComponents for Binding. ICalendar
defines several relationships, but WS-Calendar uses only the CHILD
relationship, and that only to bind Gluons to each other and to Intervals.

Temporal
Relationship

Temporal Relationships extend the [RFC5545] Relationships to define how
Intervals become a Sequence by creating an order between Intervals. The
Predecessor Interval includes a Temporal Relation, which references the
Successor Interval. When the start time and duratierDuration of one Interval is
known, the start time of the others can be computed through applying
Temporal Relations.

Availability

Avalilability expresses the range of times in which an Interval or Sequence can
be Scheduled. Availability is-often overlays or is overlaid by Busy. Availability
can be Inherited-.

Busy

Busy expresses the range of times in which an Interval or Sequence cannot be

Scheduled. Busy is-often used-to-everlay-or-be-overlays is overlaid by
Availability. Busy can be Inherited.

Child, Children

The CHILD relationship type (rel_type) defines a logical link (via URI or UID)
from parent object to a child object. A Child object is the target of one or more
CHILD relationships and may have zereone to many Parent objects.

Parent [Gluon]

A Gluon (in a Sequence) that includes a CHILD relationship parameter type
(rel_type) defines a logical link (via URI or UID) from parent object to a child
object. A Parent Component contains one or more CHILD Relationships

WS-Calendar describes how to modify and complete the specification of Sequences. WS-Calendar calls
this process Inheritance and specifies a number of rules that govern inheritance. Table 1-5 defines the
terms used to describe inheritance.

Table 1-5: Semantics: Inheritance

Term ‘ Definition

Lineage

The ordered set of Parents that results in a given inheritance or execution
context for a Sequence.

Inheritance

Parents bequeath information to Children that inherit them. If a child does not
already possess that information, then it accepts the inheritance. WS-Calendar
specifies rules whereby information specified in one informational object is
considered present in another that is itself lacking expression of that
information. This information is termed the Inheritance of that object.

Bequeath

A Parent Bequeaths attributes (Inheritance) to its Children.

Inherit

A Child Inherits attributes (Inheritance) from its Parent.
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Term Definition

Covarying Attributes

Some attributes are inherited as a group. If any member of that group is
expressed in a Child, all members of that group are deemed expressed in that
Child, albeit some may be default values. These characteristics are called
covarying or covariant. A parent bequeaths covarying characteristics as a
group and a child accepts or refuses them as a group.

Decouplable
Attributes

Antonym for Covarying Attributes. Decouplable Attributes can be inherited
separately.

As Intervals are processed, as Intervals are assembled, and as inheritance is processed, the information
conveyed about each element changes. When WS-Calendar is used to describe a business process or
service, it may pass through several stages in which the information is not yet complete or actionable, but
is still a conforming expression of time and Sequence. Table 1-6 defines the terms used when discussing
the processing or processability of Intervals and Sequences.

During the life-cycle of communications concerning Intervals, different information may be available or

required. For service performance, Start Duration and the Attachment Payload must be complete. These

may not be available or required during service advertisement or other pre-execution processes. Table

1-6 defines the language used to discuss how the information in an Interval is completed.

Table 1-6: Semantics: Describing Intervals

Term Definition

AnchoredDesignated
Interval

-An Interval that is referenced by a Gluon is
the Designated Interval for a Series. An Interval can be Designated and still
not Anchored.

Partiathy~Anchored An Interval is Partialy-Anchored i EFHER-its-Date-OR-itsTime-is
Bound-when it includes a Start or End, either directly or through Binding. A
Sequence erPartition-is Partially-Anchored #when its Designhated Interval is
Partialh-Anchored.

Unanchored An-tervalis-Unanchored-if-N HER its Begin-Date-no D eain-Time 3
known-An Interval is Unanchored when it includes neither a Start or an End,
either internally, or through Binding. A Seguence is Unanchored if its
Designated Interval Unanchored. Note: a Sequence that is re-used may be
Unanchored in one context even while it is Anchored in another.

Binding Binding is the application of information to an Interval or Gluon, information

derived through Inheritance or through Temporal Assignment.

Bound Element

A Bound Element refers to an Element and its Value after Binding, e.qg., a
Bound Duration.

Bound Interval

to-execute-it{as-a-service)are-completehyfilled-in-A Bound Interval refers to an
Interval and the values of its Elements after Binding.
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Term Definition

Partialy-Bound A-Partially Bound-Intervalis-one-thatis-still-not Bound-after receiving-its
Sequence Inheritance—A-Sequences-or-Partitions-is-Partially-Beund-iHtcontains-atleast

one-Intervatthatis Partially Bound-A Bound Sequence refers to a Sequence

and the values of its Intervals after Binding.

Partially An-UnbeundPartially Bound refers to an Interval or a Sequence which is not
BoundYabeund itselfyet complete-but-must-stillreceive-inheritance-to- following Binding, i.e.,

the processes cannot vet be fully-specified-A-Sequences-or-Partitions-is
Unbound-if-it-contains-atleast-one-nterval that-is Unbound-executed.

Fully Bound Fully Bound refers to an Interval or Sequence that is complete after Binding,
i.e., the process can be unambiguously executed when Anchored.

UnboundFuly Beund | Asynenym-forBeoundAn Unbound Interval or Sequence is not itself complete,
but must still receive inheritance to be fully specified. A Sequence or Partition

is Unbound if it contains at least one Interval that is Unbound.

Constrained An Interval is Constrained if it is not Anchored and it is bound to one or more
Availability or Free/Busy elements

Temporal Assignment | Temporal Assignment determines the start times of Intervals in a Sequence
through processing of their Durations and Temporal Relations.

Scheduled A Sequence or Partition is said to be Scheduled when it is Anchored, Fully
Bound, and service performance has been requested.
Unscheduled An Interval is Unscheduled if its-heitherits-begin-date-and-timeit is not

Anchored, nor its-end-date-and-time-have-been-setis any Interval in its
Sequence Anchored. A Sequence or Partition is Unscheduled if none of its
Intervals, afte~when Fully Bound, is Scheduled.

Predecessor Interval A Predecessor Interval includes a Temporal Relation which references a
Successor Interval.

Successor Interval A Successor Interval is one referred to by a Temporal Relationship in a
Predecessor Interval.

Antecedent Interval(s) | ArAntecedents are an Interval or set of Intervals that precede a given Interval
within the same Sequence

Earliest Interval The set of Intervals at the earliest time in a given Sequence

Composed Interval A Composed Interval is the virtual Interval specified by applying inheritance
through the entire lineage and into the Sequence in accord with the inheritance
| rules. A Composed Interval may be Bound, Partially Bound, or Unbound.

Composed Sequence | A Composed Sequence is the virtual Sequence specified by applying
inheritance through the entire lineage and into the Sequence in accord with the
| inheritance rules. A Composed Sequence may be Bound, Partially Bound, or
Unbound.
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Definition

Comparable Two Sequences are Comparable if and only if there-exists-a-the Composed

Sequences version of each that-defines the same schedule.
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2 Overview of WS-Calendar

| A calendar communication without a real world effect® is of little interest. That real world effect is the result

of a service execution context within a policy context. Practitioners can use WS-Calendar to add
communication of schedule and Interval to the execution context of a service. Use of WS-Calendar will
align the performance expectations between execution contexts in different domains. The Technical
Committee intends for other specifications and standards to normatively reference and claim
conformance to WS-Calendar, bringing a common scheduling context to diverse interactions in different
domains

2.1 Approach taken by the WS-Calendar Technical Committee

The Technical Committee (TC) based its work upon the iCalendar specification as updated in 2009 (IETF
[RFC5545] and its the XML serialization [ XCAL], currently (2046-672011-05) on a standards track in the
IETF. Members of the Calendaring and Scheduling Consortium (CalConnect.org) developed both updates
to IETF specifications and provided advice to this TC. Fhis-werk[RFC5545] provides the_normative
vocabulary for use in this specification.

This committee developed the normative schema (XSD) for iCalendar. This schema, including the
schema extensions necessary for the services defined herein, is part of the WS-Calendar specification.

The committee solicited requirements from a range of interests, notably the NIST Smart Grid Roadmap
[NIST Framework] and the requirements of the Smart Grid Interoperability Panel (SGIP) as developed by
the North American Energy Standards Board (NAESB):) [NAESB Requirements]. Others submitting
requirements included members of the oBIX technical committee and representativerepresentatives of
the FIX Protocol Association. These requirements are reflected in the semantic elements described in
Chapters 3 and 4.

In a parallel effort, the CalConnect TC-XML committee developed a number of schedule and calendar-
related services. CalConnect drew on its experience in interoperability between enterprise calendaring
systems as well as interactions with web-based calendars and personal digital assistants (PDASs). These
services were developed as RESTfull (using [REST]) services by CalConnect and contributed to the WS-
Calendar TC. CalConnect also developed and contributed [SOAP] and [WSDL] definitions to this TC.

2.2 SehedulirgCommunicating Schedules and Service Performance

Time semantics are critical to W.S-Calendar-process interactions. Services requested differently can have
different effects on performance even though they appear to request the same time interval. This is
inherent in the concept of a service-oriented architecture.
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As defined in the OASIS Reference Model for Service Oriented Architecture 1.01T SOA-RM], service
requests access the capability of a remote system.

The purpose of using a capability is to realize one or more real world effects. At its core, an
interaction is “an act” as opposed to “an object” and the result of an interaction is an effect (or a
set/series of effects). This effect may be the return of information or the change in the state of
entities (known or unknown) that are involved in the interaction.

We are careful to distinguish between public actions and private actions; private actions are
inherently unknowable by other parties. On the other hand, public actions result in changes to the
state that is shared between at least those involved in the current execution context and possibly
shared by others. Real world effects are, then, couched in terms of changes to this shared state

A request for remote service performance is a request for specific real world effects. For WS-
Calendarprocess interaction, these effects are expected to occur during a given period. Consider two
service providers that offer the same service. One must start planning an hour or more in advance. The
second may be able to achieve the service in five minutes. The service start time is the time when that
service becomes fully available; that is the time specified in service interactions. Because this service
start time and service period are all that matters, the same service can be offered by different providers
using quite different technologies.

2.2.1 Which Time? UTC vs. Local Time

Coordinated Universal Time (abbreviated UTC) is a time standard based on International Atomic Time

(TAI) with leap seconds added at irreqular intervals to compensate for the Earth's slowing rotation.Time
zones around the world can be expressed as positive or negative offsets from UTC.

When 2 or more parties attempt to agree on a time, e.g., for a meeting, or when to provide a service, they
agree to start at a particular instant of time UTC. They agree on that instant in time by converting from
local time, e.g., they want a meeting to start at 13:00 Eastern, 18:00 UK. Our lives and the use of services
are bound by local time not by UTC. Fe-humansExperientially, local time is the invariant and UTC is
mapped on to it. If a government modifies the rules we adjust the mappings and we shift the UTC time.
We still want to meet at 13:00 local or have the heating start at 07:00.

As long as the rules never change this causes no confusion—but they do. Recent experience has
included considerable efforts when the rules for the start of Daylight SavirgsSaving Time (DST) have
changed. If all information is in UTC, and no record of the eventsevent’s basis in the local time and time
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zone remains, there is no way to re-compute existing contracts. We-doen'tlt is often necessary to know if
thatUTC was calculated based on an old or_a new rule.

A triplet of Local time + timezoneid + (UTC or offset) always allows you-to-determinethe determination if
thea time is valid. If a recalculation of UTC for that local time + tzid results in a different value from that
stored then presumably the DST rules have changed since the data was stored. If yeuone can detect that
the scheduled time is no Ionger valld—yeuw can take corrective action.

knewwa&@eerdma{ed—uhwepsalitme—éuIFG)—The Technlcal Commlttee makes no representatlon as

whether UTC or local time are more appropriate for a given interaction. Because WS-Calendar is based
on [iCalendar], business practices built upon WS-Calendar can support either. Specifications that claim

conformance with this specification may require choices to support their particular business processes.

Practitioners-shouldFor a fuller discussion of time zones, consult [Time Service Recommendations] and
[Time Zone Service] in the non-normative references.

2.3 Overview of This Document

The specification consists of a standard schema and semantics for schedule and interval information.
Often the most important service schedule communications involve series of related services over time,
which WS-Calendar defines as a Sequence. These semantic elements are defined and discussed in
Section 3. While this specification describes only the use of core semantic elements from iCalendar, no
part of this document prevents other semantic elements from iCalendar from_also being used.

Section 3.2 introduces notions of tolerance, i.e. what does it mean to be “on time”. This section also
describes the different ways to associate a service request with each Interval in a Sequence.

Managing information exchanges about a Sequence of events can easily become cumbersome, or prone
to error. WS-Calendar defines the-Calendar Gluon, a mechanism for making assertions about all or most
of the Intervals in a Sequence. Intervals can inherit from a GalenrdarGluon, or they can override locally
assertions inherited from the GalendarGluon. Section 3.3 discusses inheritance and parsimony of
communication and introduces contract scheduling.

Aith incom ih ommuni io defined (R QAP nacifi ion-is notn intive o

eemmwmeauen&useel—The practltloner must deC|de Whether to use eltherone or the other of these
communication protocols, or whether WS-Calendar artifacts are better used when embedded within other
messages. These decisions-along-with-decisions-aboutthe-specific-security-needed-by-the
communication must be based upon the specific application and message content. Specifications that
claim conformance to this specification may wish to provide guidance appropriate for the business
purposes of that specification.

2.4 Security Considerations

Part 1 describes an information model. The information models can be expressed in any interaction,
using any protocol. There are no security aspects of the information model.

Specifications which claim conformance with WS-Calendar may wish to specify security approaches or
technigues. Security choices must be based on the business requirements and operational risks of the
interaction that those specifications define. As this specification defines a general information model, for
use in many interactions, it specifies no security approach.
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3 PART ONE: Semantic-Modelinformation model for
WS-Calendar

3.1 Intervals, Temporal Relations, and Sequences

WS-Calendar Elements are semantic elements derived from the [XCAL] specification. Fhese-This set of
elements areis smaller than athose needed for full schedule interaction, and describe the intervals;
durationsIntervals, Durations, and time-related events that are relevant to service interactions. FheWsS-
Calendar uses the elements are-used-to build a precise vocabulary of time, durationDuration, Sequence,
and scheduleSchedule.

WS-Calendar elements adapt the iCalendar objects to make interaction requirements explicit. For
example, in human schedule interactions, different organizations have their own expectations. Meetings
may start on the hour or within 5 minutes of the hour. As agents scheduled |n those orgamzatlons! Qeogle
Iearn the exgected QreCISIOI’l A

5E0P 3 preC|5|on xt_)ectatlo
must be epr|C|t to prevent mteroperatlon problems WS-GatendatThls speC|f|cat|on defines a
performance element to elaborate the simple specification of [XCAL] to make explicit the performance

expectations within a scheduled event.

WS-CalendarThis specification defines common semantics for recording and exchanging event
information._(Time Stamps).

3.1.1 Core Semantics derived from [XCAL]
3%1%4% iCalendar data format |RFC5545| is aW|deI¥ deployed

sehedutmgschedule data The [XCAL] specmcatlon en—pteeess)—standardlzes the XML representatlon of
iCalendar information. WS-Calendar relies on [XCAL] standards and data representation to develop its

semantic eempenentsComponents.

3.1.1.1 Time-is-ants0O-8601L comphiant time

[ISO8601] defines string withformats for the eptionalaccompanimentexpression of a-date, time, and
duration-interval. [ISO8601] also defines string formats to define-timesexpress the passage of less-than-1
second-time, herein a Duration. This specification relies extensively on [ISO8601]. Examples of date and
time representations the-from-the SO-8601-standard-include:

Year:
YYYY (eg 1997)
Year and month:
YYYY-MM (eg 1997-07)
Complete date:
YYYY-MM-DD (eg 1997-07-16)
Complete date plus hours and minutes:
YYYY-MM-DDThh :mmTZD (eg 1997-07-16T19:20+01:00)
Complete date plus hours, minutes and seconds:
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440
441
442

443

444
445

446

447
448
449
450

451
452
453
454

455
456
457
458
459

460
461
462
463

464

465

466
467
468
469
470
471
472
473
474

475
476
477

478

479
480
481

482
483
484
485
486

YYYY-MM-DDThh:mm:ssTZD (eg 1997-07-16T19:20:30+01:00)
Complete date plus hours, minutes, seconds and a decimal fraction of a second
YYYY-MM-DDThh:mm:ss.sTZD (eg 1997-07-16T19:20:30.45+01:00)

e ind . [ List . on12

This specification is general purpose. Standards that claim conformance to this specification may need to
restrict the variability above to improve interoperation within their own interactions.

3.1.1.2 The iCalendar Components (VComponents)

iCalendar and [XCAL] have a number of long defined eempenentComponent objects that comprise the
payload inside of an iCalendar message. These include the VTODO, the VALARM, the VEVENT. (The “v”
that begins each element name is there for historic purpesesreasons.) The definitions and use of each of
the vObjeectsvComponents can be found in [RFC5545].

The vObjeetsvComponents share the same parameters and properties. The distinctions between these
informational ebjects-is-in-whichtypes are permitted;ones of purpose and which-are-required-—Because-of
itsflexibility;-conformance. The Interval and Gluon are new vComponents; each is derived from the
VFODO-objectis-same base type as the basisother vComponents.

This specification in no way deprecates the pre-existing vComponents. The new components are
introduced to support stored sequences of operations and remote invocation. The existing vComponents
are extended to support informational payloads for WS-Calendar-objectsfor serviceperformance-
Because W S-Calendar-servicesprocess interaction. A conforming specification can use both old and new
vComponents where each makes sense.

The RESTful and SOAP in Parts Two and Three of a future version of this specification support all
traditional vComponents as well as the new ones defined here. Conforming information elements MAY be
processed using traditional iCalendar-based interactions (CalDAV, et al)—al-VComponents-SHALL be

supported-.) and managed in traditional iCalendar stores.

3.1.1.3 Duration and the granutarityGranularity of Time

This specification uses Duration as defined in [ISO 8601] as a data-type throughout. iCalendar makes a
number of assumptions about the meaning of time when expressed as duration, based-on-guidance-in
HSO-8601}TFhese-becomei.e., a duration is over when the same common metric is reached in the next
such unit. For example, a duration of one day starting at 6:00 AM lasts until 6:00 AM the next day. This
becomes important during timesperiods when the meaning of a duration changes. The passage of a
month that begins on January 5 is complete on February 5. Another month comes to March 5. Each is
expressed using the format (M)-“P1M”. These durations are, respectively, 31, 28 or 29, and 31 days. In
a S|m|Iar way, Years él—\é)“P1 Y” may be 365 or 366 days Iong days (—LD)“P1D” may be 23 24, or 25 hours
long.-A 3 . .

jen—If the intention is to
express 30 days then one should use (@;OD}“P3OD” and not (‘PlM)—” Slmllarly, if the intent is to express
from now until the same time tomorrow, use (B)"P1D” rather than 24 hours (24H)-"PT24H".

3.1.2 Intervals

Irme%egments—ee—mepement&et_CIear communlcatlon of the continuous passage of time,-are-a-is
crltlcal eempenenteeﬁ 0 def|n|ng . .

The building block for the-W.S-Calendarthis information model is the Interval. The Interval is a time
segment whose Iength is speC|f|ed by the-a Duratlon lhe—De#atten—t&Fepresented—by—a—stHng—asdeﬁneel
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An-lntervalisa-The Interval is a unit of time, and can be bound to service delivery,-and-can-be-bound-to
time-. An Unscheduled Interval is-netlinked-to-a-specifichas no specified date and time. A Scheduled
Interval has a knewnspecified start date and time. Intervals can legally contain all elements ef-the
VTFODOproperties as defined in [RFC5545]. For convenience, the elements essential to coordinating
service operations using Intervals are listed in Table 3-1.

An Interval is part of a Sequence. An entire Sequence can be scheduled by scheduling a single Interval in
a Seqguence. A single Sequence can be scheduled multiple times through repeated reference by different
Gluons. It may be useful to consider the Unanchored Sequence as a process subroutine and that a Gluon
can be used to invoke that subroutine. For this reason, of the three primary temporal elements (dtStart,
dtEnd, and Duration) in a Component, the Duration has primacy in Intervals. Within a Sequence, a
maximum of a single Interval MAY have a dtStart or a dtEnd.

Nothing in this section supersedes [RFC5545]. Implementers SHALL refer to those respective
specifications [RFC5545] and the [XCAL] specifications for the normative description of each element:
with the exception of Duration, which is as defined as in [ISO8601].

Table 3-1: PropertiesElements of Intervals

Elements Q Deleted ¢

Dtstamp xcal:dtstamp Identifies when Interval object was created [ Deleted ¢
Mandatory
vid Mandatory Used to enable unambiguous referencing by other
componentsComponents
Duration xcal:Duration Identifies length of time for Interval-. Duration must be known
Sostonnd before an Interval can be transacted, but the Duration may
only come through Binding.
DtStart Xcal:dateTime Scheduled start date and time for Interval. The Start must be
Sostonnd known before an Interval can be transacted, but the Duration

may only come through Binding.

Attachattach Mandatery In [XCAL], any attachment. In WS-Calendar, the Attach
contains the informational payload used by
incorporatingconforming specifications. Befined-inSee section

3.2.
RelationsRelation | As-defined-in Relations contain the temporal relations between Intervals that
RFC5998} create Sequences. Section 0. describes Temporal Relations
Optional and their use.

An Interval specifies how long an activity lasts. An-Unancheored-tntervakisnotlinkedto-a-specific-date-and
time-The example below (Example 3-1) shows the-components-sectiona fragment of a WS-Calendar-
based message containing a single Unanchored Interval, i.e., it contains neither a dtStart nor a dtEnd.
Note that there is no Relationship; there is no need for Relationships until an Interval_is incorporated into

a Sequence.
Example 3-1: An Unanchored Interval

<xcal:interval—smwinsixeat="vraiietfiparamsixmlinsiicatendar—2-01">>
<xcal:properties>
<xcal:uid>
<xcal:text>6£fa8p9%e5-c9b1—4balt-b¥fo
5e5da03eb943fexamptes—oasis—open-—orgbfe8069a-0c94-4b53-852f-
6a2f12639c7e</xcal:text>
</xcal:uid>
<xcal:duration>
<xcal:duration>F+0HPT10H</xcal:duration>
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</xcal:duration>
</xcal:properties>

ool e oo~ A o
CI=Es HpPoheHtT

</xcal:interval>

3.1.3 Connecting the Intervals

Many iCalendar communications involve more than one Interval. Classic iCalendar [RFC5545] defines
relationships internally. WsS-Calendar-instead[XCAL] uses the extensible expression pattern of Web Link

[RFEC5998]}-beth-forLinks (as described in [RFC5588]) to express the traditional-Relationships{parent;

child;sibling)iCalendar relationships PARENT, CHILD, and fertheSIBLING. This specification extends

these relationships by adding Temporal Relationships—Relationships-includeRelations. Temporal

Relations consist of a reference, a relation, and eptienal-Felerance-parametersa Gap that specifies any

Duration between Predecessor and Successor.

Unlike most semantic elements in this specification, Temporal Relations are defined in this specification,

rather than defined elsewhere and used herein.

Table 3-2: Temporal Relationships

Temporal

Relationship

Definition

As-seon-as-Duration indicating the
time between the predecessor
Intervalfinishes;and the successor
Interval starts..

Optional, where missing, Gap is
treated as a zero duration

Example

| o

begins.Gap may be positive or
negative. In the examples below, the
Gap, when present, is 20 minutes.

finist inish | FEFS | . . | .

Finish To Start lenrgAs soon as the predecessor 20-minutes-afterthe-end-of-the
Interval finishes, the successor game-When sanding is complete,
Interval starts. painting begins.

startFoFinishE | SFEE | The start-efsuccessor Interval The startef-Attendee-Check-in

inish To Finish continues as long as the predecessor | eentrelsconcession stand stops
sonptelethotnichorihe serving 20 minutes after the end of
sueeessorInterval. the Hq{epval%et—ap#egﬁtraﬂen

beeth-“game.
startFeStartSt | SSSE | The Predecessortntervattriggersthe | The start of Attendee Check-in
art To Finish start of the second-task—The Gap controls the end of the Interval "Set

indicatespredecessor controls the

up remstratlon booth "%m%%

finish of the lag-timesuccessor.
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GapStart To SS

Duration-indicating-the-time-between | 20 minutes after the caterer begins

Start the predecessor-and-the successor: work, the dining lines are open.Gap
boatcdasazereduradonThe

Predecessor Interval triggers the start
of the second task.

While simple relationships may be ordered based on which task occurs first (finishToStart), if a later
Interval is controlling, other choices may make more useful. For example, if ramp-up time must be
completed before run-time, and run-time start is indicated in a contract, it may be useful to specify that the
Ramp Interval (Successor) must complete before (startToFinish) the Designated Interval’s (Predecessor)
scheduled start time. Refereneing-speecificatiorsSpecifications claiming conformance should consider
statements of conformance around Temporal Relationships.

The relationship below indicates that this Interval is to start ten minutes following the finish of the Interval
specified.

Example 3-2: Temporal Relationship

<xcal:related-to—sminsixecal="urnictf poramsxmlinsicalendar—2-01>>
<xcal:parameters>
<xcal:reltype>
<xcal:text>FS</xcal:text>
</xcal:reltype>
<xcal:gap>
<xcal :duration—xs+type="xwealt:burationPropType”

moat A
meteEx

o

HH
d.

v
STt
1ot o A>T OM o
CEE o EEE N LEE

o

>PT10M</xcal:duration>
</xcal:gap>
</xcal:parameters>
<xcal:uid>85+82926—tdH—4a55-ae3b amptes—s
epen-org07fbl77d-54ea-44ea-8ef5-5b763dc9f0c6</xcal :uid>
</xcal:related-to>

Bhabalh£471 0923
oot ESE=ar ==y aAS S A

aSES

If there is no temporal separation between Intervals, the gap element is optional. The following examples
are equivalent expressions to express a relationship wherein both Intervals must start at the same
moment.

Example 3-3: Temporal Relationship with Gap

1 .

ral
T ftexar
1

todat+ n 2007 MM
==Es T E= TT

FlastReat="ura+ 20
<xcal:related-to>
<xcal:parameters>
<xcal:reltype>
<xcal:text>FS</xcal:text>
</xcal:reltype>
<xcal:gap>
<xcal :duration—xs+type="xweal:burationPropTyp
P [ o
D
= PP PN ASTOM.
sdaratton>TO0M
>PT10M</xcal:duration>
</xcal:gap>
</xcal:parameters>
<xcal:uid>beecdb30-7278-406-9531-c20eR1£283030

open-org07fbl77d-54ea-44ea-8ef5-5b763dc9f0chb</xcal:uid>
</xcal:related-to>

me ] E
SHPTrE S0 5SS

Leaving out the optional Gap element, we have:

Example 3-4: Temporal Relationship without Gap

17 June 2011
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1 el
(S == S S S g
1

2001 M
m= T

rlIastweat="ura+ 20
<xcal:related-to>
<xcal:parameters>
<xcal:reltype>
<xcal:text>FS</xcal:text>
</xcal:reltype>
</xcal:parameters>
<xcal:uid>Seecedb30—F248—4e06-0£81 208128 c3dexamples—easts
open-org07fbl77d-54ea-44ea-8ef5-50763dc9f0chb</xcal :uid>
</xcal:related-to>

The two-expressions of a Temporal Relationship abevein Example 3-3and Example 3-4 are equivalent.

Intervals with Temporal Relationships enable the message to express complex temporal relations to form

a Sequence;-as-well-as-express-the-simple. A Sequence consisting of identical consecutive Intervals is
named a Partition

As the rules for parsing XML do not mandate preservation of order within a sub-set, we cannot assume
that order is preserved when parsing a set of Cempenents:Intervals. For Sequences in WS-Calendar,
then, mere order is not enough—a Sequence is a collection of Intervals each of which Interval either
refers to or is referred by at least one Interval. Using the references, expressed as Temporal Relations,
WS-Calendar describes a single coherent Sequence thatis-assembled from a set of Intervals in a
collection.

3.1.4 Sequences: Combining Intervals

A Sequence is a collection of Intervals with a coherent set of Temporal Relationships-_(Table 1-3).
Temporal Relationships are transitive, so that if Interval A is related to Interval B, and Interval B is related
to Interval C, then Interval A is related to Interval C. Sequences can also include Gluons (see section
3-3-1-References-and-nheritance-3.3.1, References and Inheritance., but for this section, we will discuss
Sequences only as a set of Intervals.

FableExample 3-35: Introducing the Sequence

1 . J—n e ot £ . . 1 . . . . m
AAAAAA 5 o R —Params X RSt ICareRaar = STEYP Sy GTreRCAETYP

<xcal:vcalendar>
<xcal:components>
<xcal:interval>
<xcal:properties>
<xcal:uid>
<xcal:text>6bf5b06£-0418—4£d47-b361
d3a2b9b0292aRexampltes—oasis—open-org69343fc9-clda-4cd0-abbd-889716a401d2</xcal:text>
</xcal:uid>
<xcal:duration>

Lo +
shroa e s
<xcal:duration>F+HPT1H</xcal:duration>

</xcal:duration>
1 =i

g

hl 4
S—pPropere:

SN 1

SN 1

k| 4
S roperes:

1 1l
</xcal:properties>
</xcal:interval>
<xcal:interval>
<xcal:properties>
<xcal:uid>
<xcal:text>a40a85bb—3052—4e52—ad20—

41 9eb76d0eHRexamples—oasis—epen—org0ba5a8c0-4eb2-49db-8514-5dal8f53caaa</xcal: text>
</xcal:uid>
atduration
atduratieon>T2H at+duration
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710
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713
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atrduration
<xcal:related-to>
<xcal:parameters>
<xcal:reltype>
<xcal:text>FS</xcal:text>
</xcal:reltype>
</xcal:parameters>
<xcal:uid>6b£5b06£-0418-4£d7-b861~

4329029 2alkexamples—oast pen-o¥rg69343fc9-clda-4cd0-abbd-889716a401d2</xcal :uid>
1 S|
<t </xcal:related-to>
<xcal:prepertiesduration>
</ <xcal:interval>

—— <duration>PT2H</xcal :intervatduration>
</xcal:duration>
</xcal:properties>
</xcal:interval>
<xcal:interval>
<xcal:properties>
<xcal:uid>

T ermreormoart 3
G+ PFropeF S

NPT |
SErpe =S .

<xcal:text>%aa2?94i-F8db—4efT—a737—
951 9beeb 900 HRexampltes—oasis—open—org8edcbef8-c269-4897-bel0-cB8al3ebbc8fbb6</xcal:text>

</xcal:uid>
1 4 +

(SEraSacr ooy

o+

1.4 tiop>T3H

EEE 1 .
s agrat o> o ==

atduratd
<xcal:related-to>
<xcal:parameters>

<xcal:reltype>
<xcal:text>FS</xcal:text>

</xcal:reltype>

<xcal:gap>
<xcal:duration

Fr

atrduratieon>T10M atrduration
>PT10M</xcal:duration>
</xcal:gap>
</xcal:parameters>
<xcal :uid>a46a85bb-30652-4e52-ad20
441 9eb7F6d9eFRexamples—oasis—epen-org0ba5a8c0-4eb2-49db-8514-5dal8f53caaa</xcal :uid>

</xcal:related-to>
1 Tt =S e

<xcal:duration>
<xcal:duration>PT3H</xcal:duration>
</xcal:duration>
</xcal:properties>
</xcal:interval>
</xcal:components>
</xcal:vcalendar>

In this-the example_above, the Intervals are ene-hour-1 hour, 2 hours, and three3 hours long. There is a
ten minute period between the second and third periods.

3.1.4.1 Anchoring a Sequence

A Sequence becomes an Anchored Sequence whenever a-singlethe Designated Interval within the
Sequence isbecomes Anchored. An Interval is Anchored when it has a specific starting date and time
(dtstart). A Sequence may become Anchored when a Designated Interval becomes Anchored through
Binding. A Gluon may reference a Designated Interval through an external reference, i.e., through
referring to a resolvable Uid. A given Sequence may remain Unanchored while being incorporated into
many Anchored Sequences through multiple Gluon references each creating a different Bound dtStart.

Example 3-6: An Anchored Sequence
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ml oo e sl —MWagn o 3 A £ e oo e o] oo g Al A A D AN
sii==saeary CEE bR et PSS X1t ESCSCIEEE BECEeEE g
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YR (S == [SESSE a5 10 = ar o 54

<xcal:vcalendar

>

<xcal:components>

<xcal:

4] QA4 T~AE AR
T

interval>
<xcal:properties>
<xcal:uid>
<xcal:textr—ptosss s v fe ol

=TSt

eae50c774£82</x

amples—oasis—epen-—o0rg86879372-6d90-4de3-8267-
cal:text>
</xcal:uid>
<xcal:duration>
<xcal:duration>F+5MPT15M</xcal:duration>
</xcal:duration>
</xcal:properties>

ol e oo A o
S==0 HPoHRCHtT

</xcal:interval>

<xcal:

11467370012
EEEECT EETas &

interval>
<xcal:properties>
<xcal:uid>
<xcal:text>SdeeSeFi—Bafa—4371-0437

a23308610247</x

amples—oasis—epen-orgc212aaf90-6fc4-41el-b8fb-
cal:text>
</xcal:uid>

41 QARANT~AEAN~Q
T S

<xcal:related-to>
<xcal:parameters>
<xcal:reltype>
<xcal:text>FS</xcal:text>
</xcal:reltype>
</xcal:parameters>
<xcal:uid>32b59df6—cac2—4let—a4el

e aoaS . =

eaeb50c774£82</x

amptes—oasis—open-o0rg86879372-6d90-4de3-8267-
cal:uid>
</xcal:related-to>

] Ao~ i

<xcal:duration>

<xcal:duration>PT2H</xcal:duration>

</xcal:duration>

<xcal:dtstart>
<xcal:parameters>
<xcal:tzid>

<xcal:text>America/New York</xcal:text>

28T09:00:00</xc

</xcal:tzid>
</xcal:parameters>
<xcal:date-time>2644634+5F76966662011-05-

al:date-time>
</xcal:dtstart>
</xcal:properties>

1 . nant

"
(S == HpoofReht

</xcal:interval>

<xcal:

interval>
<xcal:properties>
<xcal:uid>

<xcal:text>eeR2etdf-e837—4cba—afbb

EANQNA421E590Q
Le=ran ©

[S3caSar =S

2da2c6db43ef</x

amptes—oasis—open-o0rgb50970789-1ad4b-4feb5-a7e3-
cal:text>
</xcal:uid>

PN B PR NS n
[CESCES aeEaC =SS
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<xcal:related-to>
<xcal:parameters>
<xcal:reltype>
<xcal:text>FS</xcal:text>
</xcal:reltype>
<xcal:gap>
<xcal:duration

+ g AST AN
(SE=SEs gy T

a3
>PT10M: atrcheeation>T1 0OM atrduration
</xcal:duration>

</xcal:gap>
</xcal:parameters>
<xcal:uid>tdeebedT-8afa-4371-0437

rgc212aa90-6fc4-41el-b8fb-

1167270011
= Cr T+ EE =

me ] el non
SRS R SRR S S
a23308610247</xcal:uid>
</xcal:related-to>
</<xcal:retated-teduration>
<xcal:duration>PT30M</xcal:duration>

</xcal:duration>

</xcal:properties>
</xcal:interval>
</xcal:components>
</xcal:vcalendar>

3.1.5 State Changes

A common service interaction is to request that, at a certain time, a discrete state change will occur. It
could be that the price will rise. It could be that a report will be run. Such a communication has no legical

While this specification extends iCalendar through the use of Intervals in Sequences, the pre-existing

elements of iCalendar remain in place, and more are defined periodically. State Changes can be handled
in one of two ways today. As iCalendar is continually extended, other ways may become available
tomorrow. Specifications that claim conformance to WS-Calendar SHALL state how they will
communicate state changes.

[REC5545] specified the use of a VEVENT with a start date and time, but no end date and time and no
duration. WS-Calendar introduces the communication of state changes through use of an Interval with the
Duration explicitly set to zero time “P”. Because the Duration is explicit, it is not be over-ridden through
inheritance.

Example 3-7 State Change communication_using Zero Duration Interval

<xcal:interval>
<xcal:properties>
<xcal:uid>
<xcal:text>flbacdib—eddd—4£78-9a83—
8£2446fc205Rexamples—oasis—open-o¥rg04998c75-86fb-429b-8206-
0a95559feb96</xcal:text>
</xcal:uid>
<xcal:duration>

17 June 2011
Page 34 of 102

ws-calendar-spec-v1.0-csprd03

Copyright © OASIS Open 2011. All Rights Reserved. Standards Track Work Product



884

885
886
887
888
889
890
891

892

893
894
895
896
897
898
899

900
901
902
903
904

905

<xcal:duration>E8PT0OM</xcal:duration>
</xcal:duration>
<xcal:dtstart>
<xcal:parameters>
<xcal:tzid>
<xcal:text>America/New York</xcal:text>
</xcal:tzid>
</xcal:parameters>
<xcal:date-time>203303+5F1615002011-05-28T16:15:00</xcal:date-

time>
</xcal:dtstart>
</xcal:properties>
</xcal:interval>

Example 3-8 State Change communication using Event without Duration or End

<xcal:vevent>
<xcal:properties>
<xcal:uid>
<xcal:text>abfccdb0-41b5-46c5-a71d-226cea632034</xcal:text>
</xcal:uid>
<xcal:dtstart>
<xcal:parameters>class
<xcal:tzid>
<xcal:text>America/New York</xcal:text>
</xcal:tzid>
</xcal :parameters>
<xcal:date-time>2011-05-28T16:15:00</xcal:date-time>
</xcal:dtstart>
</xcal:properties>

<xcal:components/>
ul 2 + ul

</xcal:vevent>

3.2 Attachments and Fimely-PerformaneceTolerance

While iCalendar expresses time and intervals, WS-Calendar associates those intervals with specific
services and service performance characteristics. In iCalendar eempenentsComponents, the AFFACH
componentAttachment is used to include information outside the scope of traditional Calendar services.
WS-Calendar extends the AFFACH-elementAttachment to support payloads developed in other
specifications. WS-Calendar also defines a new elass-ef parametersProperty for iCalendar
compeonentsComponents that specifyspecifies the Tolerance for variation in temporal performance
reguirements-of-thethat still results in successful delivery of service.

3.2.1 Attachment and the Artifact

FheWS-Calendar-Each Interval contains an Attachment to provideAttach-component-provides a
container for delivering a payload or for referencing an external service. This payload weould-beis
transported within W-S-Calendarthe Interval either because it describes a service that is or can be
provided over an Interval, or whose service qualities vary over several Intervals in a Sequence. As the
Technical Committee cannot know all the specifications that may incorporate WS-Calendar, this
specification cannot discuss the contents of this payload. WS-Calendar does expect, however, that these
payloads will respect and extend the inheritance and conformance rules herein specified.

The payload may be in-line, i.e., contained within the WS-Calendar Attach, or it may be found by
reference. WS-Calendar supports references either to another section of the same XML document
sharing the same message as WS-Calendar element, or to an external service or specification. The WS-
Calendar Attach can be theughthought of as having three options: “perform as described here”, or
“perform as described below”, or “perform as described elsewhere.”

ws-calendar-spec-v1.0-csprd03 17 June 2011
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Table 3-3: Elements of a WS-Calendar Attachment

‘ Discussion

Attachment

Element

Artifact Sopelnnoo e b Unevaluated (by WS-Calendar) container for
Anotinshmontmusthove payload describing service.
otHcostencartiaster
reference

wHUr PrRobb=R] Points to external XML, or XML located elsewhere
An-attachment-must-have in the document
otlcostencelartiaster
reference

Text Any-text-{xs:text) The use of text in WS-Calendaran Attachment is

allowed by but not defined-_in this specification.

Specifications that incorporate WS-Calendar may wish to restrict these choices through conformance
requirements.

Example 3-9: Use of an Attachment with inline XML artifact

<xcal:interval xmlns:xs="ht
smiastxeatpayload="urn:ietfs

ropertios
iz et

£+ ok

-
rF—attattt

= 1ty il ml o . =T+t ERIRIT I R3] ra /20017 MT S~ 1ot an "
s trrerval i astes="he e i 3T oEg = tekers—dastan
m 1 ] =M o 2 A e oo ool oo 2 Tl A Ao D (SR
s T="arertet S rparensandtasteasondar
<xcal:properties>
<xcal:uid>
anl et A
alparameter
<xcal:text>d3e868ad-01ed—46ab-9281
250560342 teblexamples—oasis—opern-o0rg9c829c35-061a-466e—-98£5-

eclfe7b49d6a</xcal:text>
</xcal:uid>
<xcal:duration>

ol e ot A
o PatraifetTteE

<xcal:duration>F}OHPTI10H</xcal:duration>
</xcal:duration>
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1

<xcal :x-wseatendarwsCalendar—-attach>
<xeoltirparameters/>payload: payload>

. mr\'l
a0 R S-0aSES

<payload:units>furlongs</payload:units>
<payload:quantity>11</payload:quantity>
</payload:payload>
</xcal:x-wseatendarwsCalendar-attach>
</xcal:properties>
</xcal:interval>

oal e oo~ A o
CI=Es HpPoheHtT

<{The Artifact is any element derived from the Attach, allowing compliant XML from any hamespace to be
submitted as a payload. As per the rules of any specification claiming conformance, the payload should
be Fully Bound before evaluation for completeness.

Example 3-10: Use of an Attachment with external reference

<xcal:interval>
<xcal:properties>
<xcal:uid>
<xcal:text>ad289%9a5e-44b0-4e28-9cbc-d61b715f5427</xcal:text>
</xcal:uid>
<xcal:duration>
<xcal:duration>PT10H</xcal:duration>
</xcal:duration>
<xcal:x-wsCalendar-attach>
<xcal:uri>http://examples.oasis-
open.org/ref/external</xcal:uri>
</xcal:x-wsCalendar-attach>
</xcal:properties>

Speeifying</xcal:interval>

3.2.2 Tolerance: What is Timely Performance

- The ToIerance parameter in WS Calendar make interaction requwements

xghcrt In human schedule interactions, different organizations have their own expectations. Meetings

may start on the hour or within 5 minutes of the hour. As agents scheduled in those organizations, people
learn the expected precision. W-S-CalendarFor services, that precision must be explicit to prevent

interoperation problems.

ServiceAction coordination between systems requires precise communication about expectations for the
timeliness of performance. WS-Calendar-definesThe Tolerance parameters—TFolerance-parameters
areparameter added to any iCalendar eempenentto-makeComponent makes explicit the tolerance for
time imprecision within a scheduled event. Tolerance can be setfer-applied to each Interval or ferto an
entire Sequence.

The Tolerance eemponentProperty refines the meaning of time-related service-communication-_between
services. All elements of the Tolerance parameterProperty use the Duration element as defined in
[RFC5545].

Table 3-4.-RPerformance Tolerance Elements
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Tolerance
startBefereT A Duration Indicates how far before the requested start time the requested
oleranceStart | enumerating-how service may commence, for example if a service that begins at
Before farbotercthe 1:57 is compliant with a request to start at 2:00
Tolerance requested- start
time-the requested
service-may
commence:
startAfterTel | A-Duration Indicates how far after the requested start time the requested
eranceStart enumerating-how service may commence , for example, if a service that begins at
After far-after the 2:01 is compliant with a request to start at 2:00
Tolerance requested- start
time-therequested
service-may
commence-
endBefereTe A Duration Indicates how far before scheduled end time may end, for
leraneeEnd CRLERC R e example, if a service that ends at 1:57 is compliant with a
Before far-before request to end at 2:00
Tolerance scheduled-end-time
may-end-:
endAfterfele A Duration Indicates how far after the scheduled end time the requested
raneeEnd CRLERC R g Re service may commence., for example, if a service that ends at
After far-after-the 2:01 is compliant with a request to end at 2:00
Tolerance scheduled-end-time
therequested
service-may
commence:
durationLongToleranceDuration A-Duration-indicatinglndicates by how Ysed-whenruntime | Deleted
Long Tolerance much the performance Duration may is-more-important
exceed the Duration specified in the than-start-and-stop
terval—tmayinformation exchange. e
Duration Long Tolerance SHALL NOT be | BurationkongFelera
O.used when Start and End Tolerances nee-SHALLNOT be
are both specified. used-when-Startand
End-Telerances-are
durationSheortToleranceDuration A-Duration-indicatingIndicates by how Used-whena-run-time
Short Tolerance much the performance Duration may fall | is-mereimportant
shert-efexceed the Duration specified in than-start-and-stop
the interval—tmayinformation exchange. | time-
Duration Short Tolerance SHALL NOT be | BurationShortTolera
OS.used when Start and End Tolerances nce-SHALL-NOT be
are both specified. used-when-Start-and
End Tolerances-are
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Tolerance

gronttoreGr o ADoenkion Whatever the time tolerance above, there is some minimum time

anularity enumerating-the that is considered insignificant-Asignificant. When used in
smalest-unit-of Tolerance, Granularity ef-1-second-defines the tracking and

reporting requirements for a service.

Tolerance is part of the core WS-Calendar service definition. Similar products or services, identical except

for different Tolerance characteristics may appear in different markets. The ability to perform within
Tolerance influences the price offered and the service selected.

Note that Tolerance parameter does not indicate time, but only Duration. A Tolerance parameter
associated with an unscheduledUnscheduled Interval does not change when that Interval is scheduled.

1 ERESNE CoNEVE T | ml =+t . ERTIHIRT 72 e /20017 MT Sl o IR SN "
ST rheeEvaT siimm s S TP+ NI e as Mo ChHeia RS tatt
mln 1 =T o o o e oo e e ] BN 3 1 ndar—2 O
HrhS Sx= B et P ramS Feareneat
ul + o
1 i
k| A
ol eyt Ao
ST Pa e tEer
1 e ottt AT ran
T StafrcPoero¥retoreraht
el ediirat i on PSR |} DurationProofsoal!
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In the example, the service can start as much as 1 mirutesminute earlier than the scheduled time, and
must start no later than the scheduled time. Whenever the service starts, the service must execute for
exactly the Duration indicated.

Generally, the implementer should refrain from expressing unnecessary or redundant Tolerance
characteristics.
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<xcal:interval xmlns:xs=httpi//rwiww-—w3—org/2001/XMLSchema—instancell
mlno e sz 1—"111/‘1/\-'{ . sseml e eg ] an Ao
mlnsixealt +ietfiparamsixmitasiicalendar
2-bBpayload="urn:not:a:real:artifact">
— <xcal:properties>
<xcal:uid>
<XCal text>'7ﬂ 487 fe-45c6 Anr\] u’)u

E1740~T7~9~9£0Q
T =

Ml
= TP T eSS+

55

Peh=

¥030c603c-9e06-4dd4-8354-

69dc3fadd253</xcal:text>
</xcal:uid>
<xcal:duration>

ron
¥ott

<xcal:duration—ss+typ

1 ey vt Ay
o pPo¥rafeteE

—  <>PT3H30M</xcal:
</xcal: duratlon>

duration>F+oM
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B <payload:payload>
<payload:units>furlongs</sxpayload:units>
— <sex

<payload:quantity>#4</xxl1</payload:quantity>
— /e </payload:payload>

1 .
©msoen

——
</xcal:x-wseatendarwsCalendar-attach>
<xcal:tolerance>

<xcal:tolerate>

<xcal:startbefore>PT10M</xcal:startbefore>

<xcal:startafter>PTOM</xcal:startafter>

</xcal:tolerate>
</xcal:tolerance>
</xcal:properties>
1

= . o
(o ==y

</xcal:interval>

TS S A
Hpooheht

3.3 Using Sequences: referencing, modifying, and remote access

Sequences can define specific progressions of performance or state within a wide range of services and
specifications. They become more useful as they can be re-used or modified. A Sequence that is not fully
specified can be adapted and re-used without re-statement. An abstract Sequence can become a service

through iterative referencing.
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An entire Sequence can become scheduled by scheduling a single Interval in a Sequence. A single
Seguence can become scheduled multiple times by repeated reference through different Gluons. The
terminology describing this was introduced in Table 1-6.

As a Sequence is reified through reference, WS-Calendar specifies how additional information is applied
or not applied to each Interval through a chain of references. We refer to this process as inheritance.
Derivative specification can take advantage of inheritance by defining specific rules that conform to the
WS-Calendar inheritance pattern.

This section describes how to create referencesReferences to Sequences, including remote
referencesReferences, the rules that allow schedule-related information to become more complete
through those references, and how to specify conforming rules in derivative specifications.

3.3.1 References and Inheritance.

Sequences are composed of Intervals for which a set of temporal relat|ons have been defined.

Feﬁereneesenether—by—um—ln WS Calendar we refemneerefer toa Sequence by creatlng a relanenshﬂa
withRelation of type “CHILD” that references the UID of any single Interval in the Sequence. We-referto

As defined in Table 1-6, the Interval within a Sequence that hasis the target of this relationship
asreference is the Designated Interval. The referring Component is named the Parent.

Wherever there-is“missing™informationin-the Designated Interval, it can be-inherited-is-inherited-inherit
that information from the referring compeonentwe-use-the“CHILD" relationship-to-reference-the
designhated-nterval.Component. These references may be local or remote. Some, but not all, of the
information can be inherited by the other Intervals in the Sequence.

Adding additional references can further specify information in the Sequence through inheritance; these
additional references are created by specifying an additional cempenentGluon that has a parentrelation
toRelation that references the previous referring eempenent.Component as a CHILD. In this way, we can
create a grand-parent and a great grand-parent.

A Remote Reference is a Relation to a Component external to the conveying message. A Component in
a message may reference a component already known to the receiving system. In this way, a remote
Sequence can be invoked (and scheduled) without re-definition or re-transmission.

Each parentParent bequeaths information to its ehild-Child. A ehildChild inherits this information in accord
with the inheritance rules. If the child is itself a parent, it bequeaths its information, the beurdBound result
of its internal information and its inheritance, to its child. Information to complete the specification of a
Sequence flows in this way from parent to child, from the outer reference to the inner Sequence.

Inheritance by the desigratedDesignated Interval is governed by slightly different inheritance rules than
the other Intervals in the Sequence. In particular, only the desighratedDesignated Interval can inherit the
start date and time from its parent. The starting date and times if other Intervals in a Sequence are
computed using the temporal relationships within the Sequence. Other information can be inherited by all
Intervals in a Sequence. FulHinheritancerules-are-specified-at-{referencel-The semantics used for
inheritance is in Table 1-5: Semantics: Inheritance_and conformance rules for Inheritance are found in
Section 0.

3.3.1.1 Introducing the Gluon

The referring eemponentsComponents described in 3.3.1 are named Gluons. In physics, gluons are
particles that affect the exchanges of force between quarks, but are not themselves quarks. By analogy,
WS-Calendar Gluons affect the referencing and binding of Intervals in a Sequence, but are not
themselves Intervals or part of Sequences. Because Intervals can inherit almost any property from a
Gluon, Gluons must-contain most of the same information elements as Intervals. Because Intervals can
contain information payloads for specifications that use WS-Calendar, and-these-payloads-caninherit

information-from-gluons-inthe-same-way-tervals-do-Gluons must-be-able-tocan contain information
payloads from those specifications as well. Gluons-are-deseribed-in-the-next-section-

ws-calendar-spec-v1.0-csprd03 17 June 2011
Copyright © OASIS Open 2011. All Rights Reserved. Standards Track Work Product Page 41 of 102



1248

1249
1250
1251
1252
1253
1254
1255
1256
1257

1258
1259
1260
1261

1262

WS-Calendar-Gluons are-used-to-referencingreference and bind the Intervals in a Sequence, but are not
themselves Intervals or part of Sequences. Gluons-must-contain-most-of the same-information-elements

co-lnlonele bocones lnienen b Gluons can Bhodiolines o cnrencrh s o o Cloon Wnlhen lntesssle o
used-in-other-specifications;-they-contain payloads-fer-that, or portions of payloads, which are not defined

in WS-Galendar—tms speC|f|cat|on Informauon from Gluons eanaJse—held—the—sam&payleads—and

Chlldren as descnbed in sect|0n 0 Genie#naneeﬂand—Ruiesie#WS-Galenda{—and—Re#eFenemg
SpecificationsConformance and Rules for WS-Calendar and Referencing Specifications.

The WS-Calendar-Gluon is in essence an the Interval eempenentComponent profiled down to minimal
elements for which inheritance rules defined, and able to carry a conforming informational payload. (See

Appendix Overview-of-WS-Calendar-its-Antecedents-and-its-Use)-CalendarOverview of WS-Calendar, its

Antecedents and its Use) Gluons use iCalendar relations to apply service information to Sequences.

Table 3-5:-Calendar Gluon Elements

Gluon

‘ Discussion

Element

Time and date that Calendar-Gluon ebjectartifact

dtStampDtStamp Prohlldistnme
Mandatory was created
uid Mandatory Used to enable unambiguous referencing of each
Gluon object
Summary Text Text describing the Calendar-Gluon
Optional
childChild As-defined-in{RFC5998] A-Calendar Gluon must have a link to at least
one CHILD.
dtStartDuration dateTime A-GCalendar ( Deleted ¢
Start time for the Designated | StioRmay either
have-a-dtStart-or
hatoneol
Optionallf specified, a nothave both-
Duration is potentially
inherited by all Intervals in
the referred-to Sequence.
dtEndDtStart DateTime- An-Calendar
have-a-dtStart-or

forA Gluon may either have a

dtStart or a dtEnd, but may a-diEnd-but-may
not have both. DtStart is Rot-have-both-
inherited by the Designated
Interval.

Optional
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Gluon ‘ Discussion Deleted ¢

Element ‘

AD ratien fspeeified, a DllFafIQFI -IS petent'al El 'HheAFitGedl b” Deleted (
Optional alHntervals-athe-referred-to-Sequenee; uon
may have either a dtStart or a dtEnd, but may not
have both. DtEnd is inherited by the Designated
Interval, in which it is used with the Bound
Duration to compute the Bound dtStart.

durationDtEnd

WsGCalendar-Attach WSCalendar-Attachment The Attachused as a base class for extension by
Ogptional conforming specifications. Each contains the
informational payload used-by-incorporating
specifications—defined in that specification.

Defined in section 3.2-.

AvailabilityVavaHability | Vavailability;-Optional ProvidesReferred to as Availability, provides
See TFable 3-7 information as to when infermation-the-servicea

process can be scheduled.

It is important to distinguish between the general model of the Gluon in WS-Calendar and the more
specific requirements of an incorporating specification. At its minimum, a Gluon may be only a pointer to a
sequence, containing only a link to its child. A Gluon may alternately include information completing (or
partially completing) the information in a Sequence; that information may vary based on and-what is
required to make the information payload actionable within any particular transaction.

Because the properties of the-Calendar Gluon are bequeathed to the child Sequence, they can stand for
the elements in any Interval in the Sequence, as defined in the Conformance Section. An inherited
element can even serve as a substitute for an Interval mandatory element. For example, Duration is
mandatory for all Intervals. Intervals are able to inherit Duration from a parent. A single Duration in the
Parent can be inherited by each Interval in a Sequence.

In this way, a Sequence in which every Interval does not have a Duration, could be made complete
through inheritance. If one of those Intervals does include a Duration, the Bound Duration would be its
own, rather than that it inherited from a Parent of the Sequence.

There is a critical distinction between an individual Gluon, which may be only a pointer to a sequence, or
may have information completing (or partially completing) the information in a Sequence, and what is
required to make the information payload actionable within any particular transaction.

3.3.1.2 Availability

OneAn additional use for gluons is to expose a Sequence for remote invocation. The service offered may
be only sometimes unavailable-available. WS-Calendar incorporates the iCalendar extension
[Vavailability}-] to expose this schedule.

#[Vavailability] offers a means to describe recurring temporal patterns, such a weekdays from 9:00-5:00,
Thursday mornings until July, and thereafter Tuesday evening as well. A Vavailability component is likely
thata collection of Availability components, each with its data boundaries and its recurrence patterns. The
parameters and properties are those defined in iCalendar, the structure is defined in the referenced
[Vavailability], and the artifact is an optional Component of a Gluon.

A requestor may not be aware of all aspects of the Sequence. A service reguesteris-aware-only-of-when

he-wants-the-service-and-for-howlong—These-are-properties-requestor does know, however, the desired
Start and Duration of the Designated Interval. [Vavailability] in a Gluon is AxvaHabiitywillbe-interpreted
as a filter only on the Designated Interval;-but-on-no-others--.
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1323
1324
1325

1326

1327
1328
1329

1330
1331

1332

[ 1 . | abil .
Mandatory was-created

Uie Meoneaterny Used to-enable-unambiguous

t )  oncl bl .
Optional
. g . It : | . . |
Start time for-the Availability. vhavailable—
Mandatory
| noint f ability.

Optional

duration Duration
Optional

\vailabil Hability:
Soouronsne Soocnkble 29
Optional

HWS-Calendar adds a single optional parameter to the [Vavailability] component. When a Granularity
component is applied, it further defines the acceptable service invocation. Granularity is discussed in the
next section.

3.3.1.3 Granularity used as part of Availability
Granularity can be applied both to Vavailability is-ret-terminated-by-eitheran-dtEnd-or-bounded-by-a

3
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1333

1334
1335
1336
1337

1338
1339
1340
1341
1342
1343
1344
1345

1346

1347
1348
1349

1350
1351

1352
1353
1354
1355
1356

Start time-forthe-Availability. cnoendlalbles
Mandatory
ends-with-the dtEnd-—EitheradtStartor
Optional a-dtEnd;may-bepresent-butnot both-
may-be-present-butnetheoth;
. def " .
bounded-by-the-dtStart-and-dtEnd-OR
i ith. the diS | .
forthe-duration,repeats
: | g ity wi ¥ Hability:
Forexamplea-15-minute-granularity-on
0:00-dtStart_implies it

Granularity-affects-both-\Vavailability-and-Availability-(the collection) and to Availability (the individual rule).

If Granularity is specified, then it communicates the -expectation that services that invoke WS-Calendar

specificationsconforming services should request them-in-multiples-ofonly Start times that match the

Granularity.

For example, assume-the Designated Interval of a service-Sequence has a Duration of One Hour, and is
available on weekdays from &G@—teS 30 until 11:00. Wrthout Granularrty—euggest&that—rt the
durationService can be
%H%@M—J:H45M—er—2l=t4he—same80heduled at any tlme that does not start before 8: 30 nor end after
11:00. If a Granularity indicates-thatthe-service-can-only-be-specified-in-of 30 minutes “PT30M” is
applied, the Scheduled Starts are limited to 8: 30 9:00, 8:30, and 10 00, i.e., mtegral multiples of the
Duration of the Granularity : : :
enbeginning at the beqginning of the available W|ndow

3.3.2 Galendar-Gluons and Sequences

WS-Calendar Gluons express common service requirements for an entire Sequence. If a Gluon is parent
to an Interval in a Sequence, then the Gluon’s Attachment expresses service attributes inheritable by all
Intervals in the Sequence.

In this example, the Sequence in the previous example is expressed using a Caleadar-Gluon.
Example 3-12: Sequence with Performance defined in the CalerdarGluon

<xcal :vcalendar
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1418

<xcal:components>
<xcal:gluon>
<xcal:properties>
<xcal:uid>
<xcal:text>sifdeibe-g8ed-Lod-asel
3045ael8lbdblexamples—oasis—open-org5ffaad87-206f-46e8-b3eb5-
958b3747 7cab</xcal:text>
</xcal:uid>
<xcal:related-to>
<xcal :parameters>
<xcal:reltype>
<xcal:text>CHILD</xcal

ctext>

</xcal:reltype>
</xcal :parameters>

] 3l
| 1o+t ] 4
| £
i T
| 14
SE st e oy
1 ey PG nlal 1 ey +

] 1+

1 .
Stearan =5

<xcal:uid>e53d40ece-5e9e—-44a4-0674
a4 92e 602 Heexampltes—oasis—open-—org2a/de3f0-54c5-4a31-9856-
6a94e6c82902</xcal :uid>
</xcal:related-to>
<xcal:dtstart>
<xcal :parameters>
<xcal:tzid>

<xcal:text>America/New York</xcal:text>
</xcal:tzid>
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</xcal:parameters>
<xcal:date-time>2041034+57684500002011-05-
28T08:45:00</xcal :date-time>
</xcal:dtstart>
<xcal:tolerance>
<xcal:tolerate>
<xcal:durationlong>PT5M</xcal:durationlong>
<xcal:durationshort>PTOM</xcal:durationshort>

<xcal:granularity>PT5S</xcal:granularity>

</xcal:tolerate>

</xcal:tolerance>

<xcal:x-wseatendarwsCalendar—-attach>
payload:payload>
<payload:units>furlongs</payload:units>

Lozma o ovemde ol doa o
S FcEEaet

<payload:quantity>11</payload:quantity>

</payload:payload>

</xcal:x-wseatendarwsCalendar-attach>
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</xcal:properties>
<xcal:components/>
</xcal:gluon>

<xcal:interval>

<xcal:properties>

<xcal:uid>

1 SIS b

== e
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<xcal:text>2a7de3f0-54c5-4a31-9856-

6a94e6c82902</xcal:text>

</xcal:uid>

</xcal:properties>

</xcal:interval>

<xcal:interval>

<xcal:properties>

<xcal:uid>

<xcal:text>1886ebd8-a5a9-4aa8-9b6b-

2869e4b711lde</xcal:text>

</xcal:uid>

<xcal:related-to>

<xcal :parameters>

<xcal:reltype>

<xcal:text>FS</xcal:text>

</xcal:reltype>

</xcal :parameters>

<xcal:uid>2a7de3f0-54c5-4a31-9856-

6a94e6c82902</xcal :uid>

</xcal:related-to>

</xcal:properties>

</xcal:interval>

<xcal:interval>

<xcal:properties>

<xcal:uid>

<xcal:text>ebe3e35+—77 de2d—ab

8e5eld9efodblexamples—oasis—open-—org62e518b4d-65df-4fea-bb6da-

9la762ael73a</xcal:text>

</xcal:uid>

<xcal:related-to>

<xcal:parameters>

<xcal:reltype>

<xcal:text>FS</xcal:text>

</xcal:reltype>

</xcal :parameters>

P EEY N
=3 t +OH
PN S PRV ASTIOM. PN DA PERPSNE S ISR
ISEarRS e S s T o s ISTEraSacEacaE S sy
1 e daqprat 4 A
G att
ol eyl +tod_+
S ¥eratet—t
=
Sromao o =S
bl +
= T
st NG nlel st L

Srpeeine Lo
<xcal:uid>6+34+9£a7-28b3—4abe-01b8

e505£fe2048a8lexampltes—oasis—open-o0rg1886ebd8-a5a%9-4aa8-9bbb-

2869e4b711de</xcal:uid>

</xcal:related-to>

</<xcal:related-teduration>
<xcal:duration>PT30M</xcal:duration>

</xcal:duration>

</xcal:properties>

N A
Y HeatT

</xcal:interval>
</xcal:components>
</xcal:vcalendar>

Note that the performance expectations, identical for each Interval, have moved into the Calendar-Gluon.
Not also that while the duration for all Intervals in the partition is set in the SalendarGluon, Interval 3
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1544 | overrides that with a half-hour duration assigned locally. This-Calendar Gluon happens to be related to
the first Interval in the Sequence; there are specific use cases (discussed below) which require it to be
linked to other Intervals.

1545
1546

1547

1548
1549
1550
1551

1552

1553

1554
1555
1556
1557

1558

3.3.3 Inheritance rules for Calendar-Gluons

In general, the rule is that anything specified in the Parent-Calendar Gluon applies to each Child. The
Parent of an Interval in a Sequence is parent to all Intervals in the Sequence. As a Sequence creates
single temporal relationship, assigning a start time (dtstart) to any Interval allows computation of the
starting time for each of them.

Table 3-6 Gluon Inheritance rules

Attribute ‘ Inheritance Rules
| General A Interval or-Galendar Gluon inherits its attributes through it’s the parent. Local
specification of an attributes overrides any inheritance.
Duration Follows general rules

Temporal Relation

Relationship Type and Gap only are inherited. Either may be overridden locally.
To specify no gap when a parent specifies a gap, an explicit zero duration gap
must be specified. Related-to is not inherited.

Performance

Performance is either inherited intact or overridden completely. There are no rules
for recombining partial Performance objects through inheritance.

Artifacts

Artifacts hold payload from other specifications. Elements within Artifacts are
inherited in accord with the rules in those specifications, which must be consistent
the inheritance rules in WS-Calendar. Artifacts are evaluated for completeness
and conformance only after processing inheritance.

SchedulesSchedul
e

SehedulesSchedule, i.e., the start date and time, are inherited only by the
designatedDesignated Interval. The start date and times of other Intervals are
computed by reference to the designatedDesignated Interval. Between the Gluon
bequeathing a schedule and the Designated Interval, an intervening Gluon may
set availability-Availability. It is up to the application or to the specification
incorporating WS-Calendar to assert whether an Interval that is outside the

availabilityAvailability is conforming or not.

Availability

Availability communicates restrictions on when a service is offered. Service
availability is interpreted for the Designated Interval only. If there are two
availabilityAvailability objects, they are evaluated for the union of the two
availabilities. For example, if | am available all week from 2:00 to 6:00 in one, and
available all day Tuesday in the other, then after inheritance, there remains only
2:00 to 6:00 on Tuesday,

3.3.4 Optimizing the expression of a Partition

Partitions-are-Seguences-composedA Partition is a set of consecutive Intervals. AThe expressions of a
Partition can be further-optimized by bringing the relationship-Relation and Duration into the Gluon. Notice
that while the type of the relationship is defined in the CalendarGluon, the Temporal Relation for each
Interval must still be expressed within the Interval.

| Example 3-13: Partition with Duration and Relationship defined in the Calendar-Gluon
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</xcal:uid>
<xcal:related-to>

<xcal:parameters>
<xcal:reltype>
<xcal:text>CHILD</xcal:text>
</xcal:reltype>
</xcal:parameters>
<xcal:uid>5bHe5£46—fbed—455e-9e66
76394 63acabdelexamples—oasis—open—orgbfe0040e-a5e0-4558-bbel -
a9207004ad4cc</xcal:uid>

<xcal:gap>
<xcal:duration>PT10M</xcal:duration>
</xcal:gap>
</xcal:related-to>
<xcal:duration>
<xcal:duration>PT50M</xcal:duration>
</xcal:duration>
<xcal:x-wsCalendar-attach>
<payload:payload>
<payload:units>students</payload:units>
<payload:quantity>23</payload:quantity>
</payload:payload>
</xcal:x-wsCalendar-attach>
<xcal:tolerance>
<xcal:tolerate>
<xcal:startbefore>P</xcal:startbefore>
<xcal:startafter>PT5M</xcal:startafter>
</xcal:tolerate>
</xcal:tolerance>
</xcal:properties>
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<xcal:components/>
</xcal:gluon>
<xcal:interval>
<xcal:properties>
<xcal:uid>
<xcal:text>bfe0040e-a5e0-4558-bbel-

a9207004adcc</xcal:text>
</xcal:uid>
</xcal:properties>
</xcal:interval>
<xcal:interval>
<xcal:properties>
<xcal:uid>
<xcal:text>7dabb353-8d0a-44c5-a8le-

e49268fd85£f3</xcal:text>
</xcal:uid>
<xcal:related-to>
<xcal:parameters>
<xcal:reltype>
<xcal:text/>
</xcal:reltype>
</xcal:parameters>
<xcal:uid>bfe0040e-a5e0-4558-bbel-

a9207004ad4cc</xcal:uid>
</xcal:related-to>
</xcal:properties>
</xcal:interval>
<xcal:interval>
<xcal:properties>
<xcal:uid>
<xcal:text>4c9ca94b-0b47-4244-b72d-

eb5333elf7e43</xcal:text>
</xcal:uid>
<xcal:related-to>
<xcal:parameters>
<xcal:reltype>
<xcal:text/>
</xcal:reltype>
</xcal :parameters>
<xcal:uid>bfe0040e-a5e0-4558-bbel-

a9207004ad4cc</xcal:uid>
</xcal:related-to>
</xcal:properties>
</xcal:interval>
<xcal:interval>
<xcal:properties>
<xcal:uid>
<xcal:text>397068e3-ca%a-4b3a-alel-

76a45671bb2f</xcal:text>
</xcal:uid>
<xcal:related-to>
<xcal:parameters>
<xcal:reltype>
<xcal:text>FES eat—s

qr

aqr

</xcal:reltype>

o] e o
ST gap

A EEESS
Sacs=

bl PR
S =4on

T

</xcal:parameters/>>

<xcal :guratieornr>T1o6Muid>bfe0040e-

ab5e0-4558-bbel-a9207004adcc</xcal : duratienuid>
</xcal:related-to>
</xcal:properties>

v
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</xcal:interval>
<xcal:interval>
<xcal:properties>
<xcal:uid>

<xcal :duratientext>c97dfell-1e2d-

42c2-bdc5-41abcal7c98a</xcal:text>
</xcal:uid>

<xcal:related-to>
1

CER=as
</<xcal:parameters>
<t <xcal:related-toreltype>
<xcal :duratien>text/>
< </xcal:reltype>

</xcal:parameters/>>
<xcal:duratien>T506Muid>bfe0040e-a5e0-4558-bbel -
a9207004a4cc</xcal :duratienuid>
</xcal:related-to>
</xcal:properties>
</xcal:interval>
<xcal:interval>
<xcal:properties>
<xcal:uid>
<xcal:text>bf22e5e1-891f-40eb-9012-

89577482f38d</xcal:text>
</xcal:uid>
<xcal:related-to>

h|

<l

ol e srtao o leandare -+t o~k
[S==ry W e o fr—attatt

<xcal:parameters/>>
<xcal:artifaet/l>reltype>
</ <xcal :x—-wsecalendar—attach>text/>

</xcal :prepertiesreltype>

</xcal:parameters/>>
<xcal:uid>bfe0040e-a5e0-4558-bbel-

a9207004ad4cc</xcal:uid>
</xcal:related-to>
</xcal:properties>
</xcal:interval>
<xcal:interval>
<xcal:properties>
<xcal:uid>
<xcal:text>5bH5£46—fbed—455e-9e60
76304 63acadelexamples—oasis—open-org2fbed8fa-3539-4167-8db6—
2daeld86f10b</xcal:text>
</xcal:uid>
<xcal:related-to>

1 .133d
ISESTECEaS
<xcal:parameters%>>
1.+ £35434-0674. 300K A1 ~8._9/47
e £~ =2

o
=== (SEEaESTAS 222 =3

reor o] e+ +
E=Si T T >

E Sen
TS5 ISASZE)
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1. 24
bt
1 eral todat
attretated—t
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abrrelasod—t
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atpreoperties
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b e et
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st atervat
<xcal:preopertiesreltype>
<xcal :uwid>text/>
< </xcal:reltype>
</xcal :parameters/>>
ol e+ 559 c~cDFf 17 AD207 Q7
sebr b el et —g AoE
QN QAANEWE~Q ] non reor 1 o+ +
d45bEelesamples—easics—openory attext
o] o eqaa A
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<xcal:uid>bfe0040e-a5e0-4558-bbel-

a9207004ad4cc</xcal:uid>
</xcal:related-to>
</xcal:properties>
</xcal:interval>
<xcal:interval>
<xcal:properties>
<xcal:uid>

P
Cl=E

P
:t

Sramet
<xcal:text>84

Q
rg5ble382f-4£f£f0-43fe-9535-

o
¥

QL0 B 1 AW/ 252
\Sac == OTOo—TOTt

< =3

2042 ~QE7 03
[Sae=S) =C

sEptes—esstr—opens
1d98ca2a852d</xcal:text>

</xcal:uid>

<xcal:related-to>

<xcali—t —
30edere 85704 T —oasis—open-org</tparameters>
<xcal :uidreltype>

</t <xcal :related—-te>text/>

</xcal :prepertiesreltype>

T o3t A ]
e
ol Aantoarizal
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P T
e
el el
——
</xcal:parameters+>>
el s 3+ NQAd~Ne 770 A4 Q Q-1 £
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slpmenet SENIEP LSS SRS SRan 0P serTers

<xcal:uid>bfe0040e-

ab5e0-4558-bbel-a9207004adcc</xcal :uid>
</xcal:related-to>
</xcal:properties>
</xcal:interval>
</xcal:components>
</xcal:vcalendar>
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FhisThe Partition_above shows a school schedule in which classes start one hour apart. Each class is for
50 minutes, and there is a 10 minute gap between each as students move between classes. Classes may

not begin before the schedule, but they may start up to five minutes late.

2 " : . : ot

3.3.5 Notifying Partners of Process Availability

A Sequence has not been scheduled until it has a start timedate and date-time. Sometimes it is useful to

controllimit the possible start-times. For example, consider a service that is only available at 9:00 AM

each day. It has not yet been scheduled, so if'sits dtStart is empty. The Vavailability object, expressed
either in the desighated-intervalDesignated Interval, or in the lineage of Gluons, is used to restrict this
offering.

Example 3-14: Vavailability

tiey e s
grRt

<xcal:vavailability—miasixs="http /W

ml £ .
T

. 1_n
5= s

<xcal:properties>
<xcal:uid>
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el N_491 419
ESAS 2 TOTT—OTO0

r—o¥rg9ae65e93-4c68-4811-a3al0-

<xcal:text>
aFmptes—oasis
fcdbacb7ba79</xcal : text>
</xcal:uid>
<xcal:dtstart>
<xcal:parameters>
<xcal:tzid>

DL£L£TE E£Q21Q
E EE =

<xcal:text>America/New York</xcal:text>

</xcal:tzid>
</xcal:parameters>
<xcal:date-time>2643106304F00660600662011-03-
01T00:00:00</xcal:date-time>
</xcal:dtstart>
<xcal:dtend>
<xcal:parameters>
<xcal:tzid>

<xcal:text>America/New York</xcal:text>

</xcal:tzid>
</xcal:parameters>
<xcal:date-time>2643+063031T706606060062011-03-
31T00:00:00</xcal:date-time>
</xcal:dtend>
</xcal:properties>
<xcal:components>
<xcal:available>
xs:type="xcal :preperties>AvailableType">
<xcal:properties>
<xcal:dtstart>

8 A e s

He

017090000 -time>2011-03-

01T09:00:00</xcal:date-time>
</xcal:dtstart>
<xcal :dtend>

LS PR +
Sl Als =
medl assenoes PR
S pa¥a S
o A
ST ZTCr
= + ESNmars ~ N 1 = + +
STt e ¥ o S st =
1 + A
IS=arm s,
1 ey ramat oy
S Parafete ¥ S
<xcal:date>201310301T110000-time>2011-03~-

01T11:00:00</xcal:date-time>
</xcal:dtend>
<xcal:rrule>
<xcal:recur>

<xcal:
<xcal:
<xcal:
<xcal:
<xcal:

freg>WEEKLY</xcal:freqg>
byday>M0O</xcal :byday>
byday>TU</xcal :byday>
byday>WE</xcal :byday>
byday>TH</xcal :byday>

</xcal:recur>

</xcal:rrule>
</xcal:properties>
</xcal:available>

<xcal:available> xs:type="xcal:AvailableType">

<xcal:properties>
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2083 |

<xcal:dtstart>

4
S P opPet o+
1 e lE ot £

<xcal:date>201308301F150000-time>2011-03—-

01T15:00:00</xcal:date-time>
</xcal:dtstart>
<xcal:dtend>

bl
SEE+ ot £ Ot =

1 .
Stearan =

<xcal:date>203+3030+F160000-time>2011-03-

01T16:00:00</xcal:date-time>
</xcal:dtend>
<xcal:rrule>
<xcal:recur>
<xcal:freq>WEEKLY</xcal:freg>
<xcal:byday>FR</xcal :byday>
</xcal:recur>
</xcal:rrule>
</xcal:properties>
</xcal:available>
</xcal:components>
</xcal:vavailability>

The VavailbilityVavailability above describes service availability for the month of March, 2011, i.e., it has a
start date of March 1 and an end date of March 31. Within that period, there are two schedules, described
by the two availability artifacts. The first specifies that starting on March 1, there is a window of 9-11 am,
Eastern Time, on Monday, Tuesday, Wednesday, and Thursday each week. The second specifies
another window of availability from 3:00 PM (15:00) to 4:00 PM (16:00) on Fridays. These schedules are
each valid only through March 31, the dtEnd of the encompassing Vavailability. If neither date nor
duration were specified, then the end of the schedules would be indefinite.

The example above uses daily schedules with a weekly recurrence. The full breadth of recurrence rules is
described in [iCalendar].

3.3.5.1 Combining a Gluon and Availability.

Consider the school schedule in the partition example in Example-3-13Section 3.3.4 Optimizing the
expression of a Partition that is used in several examples. The school has a single valid start time, at
8:00. The service can be refined by advertising its Availability as beginning at 9:00 on the first day.
Availability re-occurs on a weekly schedule, only on the weekdays Monday, Tuesday, Thursday, and
Friday. Furthermore, the schedule can only be invoked during the Fall semester, from September 1, to
December 15.

With a granularityGranularity of one hour set, the schedule can only begin on the time that the Availability
begins, or at one hour intervals thereafter. If the Availability Window is only from 8:00 with a Duration of
one hour, then the service is advertised only for a start at this hour.

The example below illustrates how to use the Vavailability object contained in a gluon to publish
availabilityAvailability on a pre-existing sequence.
Example 3-15 Gluon publishing availability of pre-existing sequence

<xcal:gluon>
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<xcal:properties>/>
———e
ol e vt Ao
Serperteiebe s
1 + + A1 Q1 Q 7N A22_QNEQ
— — —
QEECTNONASAEAQ Sran ] W san ror an ]l e+ +
£ gadblovenoles onsie-ooencory Abbesch
1 o224
—
ol e vl ot A+
sbrredbabed—b
I omssromnad e mes
e
ool raolt i
sebrredie
1T e+ ESNOUTT Y 1 .+ +
e e
PR PN ISR TN
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1 BSoramoatror
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ol 113 ASATAQE AT £ 377 47119142 &A1 £1 £aN200 S ] o S oa o
sebrbebed 4 B T e R R
non Yo o137 A
e —
anl eralatad o+
Ak deded
1l errarart o
———————
<xcal:components>
<xcal:vavailability>
<xcal:properties>
<xcal:uid>
<xcal:text>e83ef824—ackbb—45ab—8bb0o
8648a3Fe92felexamptes—oasis—open-org/cf50215-e50e-46a9-9377-
797aff409ae3</xcal:text>
</xcal:uid>
<xcal:dtstart>
<xcal:parameters>
<xcal:tzid>
<xcal:text>America/New York</xcal:text>
</xcal:tzid>
</xcal:parameters>
<xcal:date-time>2643+090417006660606062011-09-
01T00:00:00</xcal:date-time>
</xcal:dtstart>
<xcal:dtend>
<xcal:parameters>
<xcal:tzid>
<xcal:text>America/New_ York</xcal:text>
</xcal:tzid>
</xcal:parameters>
<xcal:date-time>204+311201+770060600662011-12-

17T00:00:00</xcal:date-time>
</xcal:dtend>
</xcal:properties>
<xcal:components>

<xcal:available> xs:type="xcal:AvailableType">

<xcal:properties>
<xcal:dtstart>

th
g
J
d

time>2011-09-01T08:00:00</xcal :date-time>
</xcal:dtstart>
<xcal:dtend>
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<xcal:date>26

time>2011-09-01T09:00:00</xcal:date-time>
</xcal:dtend>
<xcal:rrule>
<xcal:recur>
<xcal:freg>WEEKLY</xcal:freg>
<xcal :byday>MO</xcal :byday>
<xcal :byday>WE</xcal :byday>
<xcal :byday>FR</xcal :byday>
</xcal:recur>
</xcal:rrule>
</xcal:properties>
</xcal:available>
</xcal:components>
</xcal:vavailability>
</xcal:components>
</xcal:gluon>

In the example above, the general classroom schedule has been referenced by a new gluon, and
established the availability for the Fall semester. The new gluon references the pre-existing gluon that
establishes the sequence as a partition.

This double inheritance, in which a Sequence inherits from a Salendar-Gluon which inherits from a
Calendar Gluon is a useful pattern for advertising or scheduling a service.

3.3.6 Other Scheduling Scenarios

Sometimes, the invoker of a service is interested only in single Interval of the Sequence, but the entire
Sequence is required. In the example below, the second Interval is advertised, i.e., the Calendar-Gluon
points to the second Interval. The first Interval might be a required ramp-period, during which the
underlying process is “warming up”, and which may bring some lesser service to market during that ramp
time. The ramp-down time at the end is similarly fixed. The entire Service offering is represented by the
exposed (it has a public URI) Calendar-Gluon.

Example 3-16: Standard Sequence with Ramp-Up and Ramp Down

(0]
b’

]
B

qr
B

—<xcal:vcalendar
<xcal:components>
<xcal:gluon>
<xcal:properties>
<xcal:uid>
B — <xcal:textrioetfae—gese 4 0o ap" =
£6d92efSafe2lexxamples—oasis—open-orgfcd9ebc7-32f4-4a8c-9dbd-
23749e6b324e</xcal:text>
</xcal:uid>
<xcal:related-to>
<xcal :parameters>

q
s qt
£ D
q qr

<xcal:reltype>

<xcal:text>CHILD</xcal:text>

</xcal:reltype>
</xcal :parameters>
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<xcal:uid>429%dddae-d6b8-418ec-=

d5Fe6e83052blexamples—oasis—open-orgadcde8b9-ed43-4ca7-9eb0-
5a78a02d30b8</xcal:uid>

</xcal:related-to>

<xcal:dtstart>
<xcal :parameters>

<xcal:tzid>

<xcal:text>America/New York</xcal:text>
</xcal:tzid>
</xcal :parameters>

B ——— <xcal:date-

time>26336315768450600062011-05-28T08:45:00</xcal:date-time>

_ </xcal:dtstart>
<xcal:duration>

<xcal:duration>F2HPT2H</xcal:duration>
</xcal:duration>

<xcal :x-wseatendarwsCalendar-attach>

n . B L TV S WA PR 1 . vt 1 £ £ "
¥ . SR ROt ta T Fearr T cxrratt

<payload:payload>

<payload:units>fortnights</payload:units>

<payload:quantity>H4</xx34</payload:quantity>

</payload:payload>

</xcal:properties>
<xcal :components/>
</xcal:gluon>
<xcal:interval>
<xcal:properties>
<xcal:uid>

</xcal:x-wseatendarwsCalendar-attach>

<xcal:text>00564efe-975d-42at
426789350k exampltes—oasis—epenorgc5473482-2ecb-4a9b-b53c-
91ff5614dc40</xcal:text>

</xcal:uid>
<xcal:duration>

<xcal:duration>F+OMPT10M</xcal:duration>
—_— </xcal:duration>

</xcal:properties>
</xcal:interval>
<xcal:interval>
<xcal:properties>
<xcal:uid>
<xcal:text>adcde8b9-ed43-4ca7-9eb0-

5a78a02d30b8</xcal:text>
</xcal:uid>
<xcal:related-to>
<xcal :parameters>
<xcal:reltype>
<xcal:text>FS</xcal:text>
</xcal:reltype>
</xcal :parameters>
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<xcal:uid>c5473482-2ecb-4a9%b-b53c-

91ff5614dc40</xcal:uid>
</xcal:related-to>
<xcal :x-wseaterndarwsCalendar—-attach>
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<payload
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<payload:units>furlongs</payload:units>

<payload:quantity>11</payload:quantity>

</payload:payload>
</xcal :x-wseatendarwsCalendar-attach>
</xcal:properties>
</xcal:interval>
<xcal:interval>
<xcal:properties>
<xcal:uid>

<xcal:text>429%dddae—e6b8—418e—a8397—

a57e6e83052blexampltes—oasis—open—orgde2aa95b-£930-44d5-bc2b-
1356£8732879</xcal:text>
</xcal:uid>
<xcal:related-to>
<xcal:parameters>
<xcal:reltype>
<xcal:text>FS</xcal:text>
</xcal:reltype>
</xcal :parameters>

1 o324
e
anl e vl o+ A+
Zorre o steo T
ol et A e
e
<xcal:reltype>
ol e+ k. niel ol + +
et srmeT
1 e vl + 7
Sorpe ETe
1l e ramat ~ o
————

— <uid>ad4cde8b9-ed43-4ca7-9eb0-5a78a02d30b8</xcal :uid>06564c£
421 Qf2 WA426£T7~Q02ENMAQ m] Bl noan rer T o124 4
4 — e -
</xcal:related-to>
<xcal:duration>
<xcal:duration>PT5M</xcal:duration>
</xcal:duration>

<xcal:x-wseatendarwsCalendar-attach>

fo ot
faect

P T—
aart

4
==
sz 1 . P | TS S SN PR 1 . vt 2 £ £ "
Ty S SR ROt o FearrTafcxrratt

b

<payload:payload>

<payload:units>furlongs</xxpayload:units>

<payload:quantity>11</payload:quantity>

] e qotd £ A4

g artcttratt

</payload:payload>
</xcal:x-wseatendarwsCalendar-attach>
</xcal :properties>
</xcal:interval>
</xcal:components>
</xcal:vcalendar>
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The underlying sequence has a fixed warm up and cool down (intervals 1 and 3). The Gluon shares a
payload with Interval 2, which has no duration. Interval 2 inherits the quantity (14) and the duration (2H)
from the Gluon.

If expressed all at once, the Gluon merely provides a handle for the Sequence. A more useful expression
would have the Gluon separate, or perhaps inheriting its information from a market agreement. This
enables the service interaction to express that Start Time, Duration and Quantity. All three are inherited,
in this case, only by the Designated Interval.

3.4 Time Stamps

Time stamps are used everywhere in inter-domain service performance analysis and have particular use
in-smart-grids-to support event forensics. Time stamps are-oftenmay be assembled and collated from
events across multiple time zones and from multiple systems.

Different systems may track time and therefore record events with different levels of Tolerance. It is not
unusual for a time-stamp-stamped event from a domain with a-low Tolerance to appear to have occurred
after one or more time-stamped events from a domain with high-_Tolerance-time-stamps-that-it-caused-. A
fully qualified time-stamp includes the granularityGranularity measure.

Table 3-7: AspeetsElements of Time Stamps

Time Stamp Note
Element

(Non-Normative)
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Time Stamp Note
Element (Non-Normative)
timestampTime Stamp WS-Calendartime Maoy-neludotwe
AtfullyFully qualified date and time of ebjects-as-defined
event- : above:
Mandatory-..
ocetoerfAce A-Doraton Identifies whether an interval of a particular duration(resp-—starting
uracy defining-the ata-particulartime) is indeed an interval of the mentioned duration
accuracy-of the plus or minus some number of milliseconds, seconds and minutes
Mandatery- ' -
timeStampR | Oftype Uri-shall | Asetofpeointsidentifies the system where the TimeStamp value
ealmTime identify-the originated. A set of recordings originating from the same realm are
Stamp system-where-the | reasonably synchronized. Within a realm, one can assume that
Realm FimeStamp-value | time-stamped objects sorted by time are in the order of their
originated-: occurrence. Between realms, this assumption is rebuttable.
A system border is crossed in an interaction when the 2
) communication partners are not synchronized based on the same
setby: time source.
—Fhe See the example below for more information.
cornens
ntatthe
ook
Lodomn
a
partu;uia#
inter-
demain
interaetio
aesn
o By any
compone
ntable-te
accurately
sett
within-a
system-or
ool
system.
In-the-lattercase;
nething-prevents
the-component-at
the-realm-border
to-everwrite-it
without-any
notice:
Optionak
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2450

2451
2452
2453

Time Stamp
Element

leapSeconds
KhownLeap
Seconds
Known

Note

(Non-Normative)

Indicates that the time source of the sending device support leap
seconds adjustments.

Indicates that the time source of the sending device is unreliable.
Fhe This may put in doubt the advisability of direct comparison of
this timestamp sheuld-be-ighored-information from this system and
from foreign systems,

clockNotSyn
chronizedCl
ock Not

Synchronize
d

Indicates that the time source of the sending device is not
synchronized with the external UTC time source.

timeSourceA
cebraeyTime
Source
Accuracy

Represents the time accuracy class of the time source of the
sending device relative to the external UTC time source.

3.4.1 Time Stamp Realm Discussion

Within a single system, or synchronized system of systems, one can sort the temporal order of event by
sorting them by TimeStamp. Determining the order of events is the first step of event forensics. This
assumption does not apply when events are gathered across systems.
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2454
2455
2456
2457

2458 |
2459
2460 |
2461

2462
2463
2464
2465
2466
2467

2468

Different systems may not have synchronized time, or may synchronize time against different sources.
This means different system clocks may drift apart. It may be that a later timestamp from one system
occurred before an earlier timestamp in another. As this drift is unknown, it cannot be automatically
corrected for without additional information.

The TimeStampRealm element identifies which system created an event time-_stamp. The
TimeStampRealm identifies a source system in inter-domain interactions (a system of systems). For

example: http://SystemA.com-and-hitp://SystemB.comhttp://SystemA.com and http:/SystemB.com

identify 2 systems. This example assumes SystemA and SystemB do not have a common time source.
The TimeStampRealm can also be used to identify sub-systems in intra-domain interactions (sub-systems

of a system). For example: http:#SystemA-com/SubSystemthttp://SystemA.com/SubSystem1 and

httpHSystemA-com/SubSystem2http://SystemA.com/SubSystem? identify 2 subsystems of the same
higher level system. In easecases where the upper level SystemA does not have a global time source for

synchronizing all of its sub-systemsystems, it can be useful to identify sub-systems in such-a-waythis
manner.

ws-calendar-spec-v1.0-csprd03 17 June 2011
Copyright © OASIS Open 2011. All Rights Reserved. Standards Track Work Product Page 66 of 102


http://systema.com/
http://systemb.com/
http://systemb.com/
http://systemb.com/
http://systema.com/SubSystem1
http://systema.com/SubSystem1
http://systema.com/SubSystem2
http://systema.com/SubSystem2

2469
2470

2471

2472
2473
2474
2475

2476
2477

2478
2479
2480

2481
2482
2483

2484

2485
2486

2487
2488
2489

2490
2491
2492
2493

2494
2495
2496

2497
2498

2499
2500
2501
2502
2503
2504

2505

2506
2507

ws-calendar-spec-v1.0-csprd03
Copyright © OASIS Open 2011. All Rights Reserved.

Standards Track Work Product

17 June 2011
Page 67 of 102



2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519

2520
2521
2522
2523

2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537

2538
2539
2540

2541
2542

ws-calendar-spec-v1.0-csprd03
Copyright © OASIS Open 2011. All Rights Reserved.

Standards Track Work Product

17 June 2011
Page 68 of 102



2575

2576
2577
2578
2579

2580
2581
2582

2583
2584

ws-calendar-spec-v1.0-csprd03
Copyright © OASIS Open 2011. All Rights Reserved.

Standards Track Work Product

17 June 2011
Page 69 of 102



2585

2586
2587

2588
2589

2590
2591
2592

2593
2594

2595
2596
2597
2598

2599
2600
2601

2602
2603
2604

2605
2606

2607
2608

2609
2610

2611
2612

2613
2614
2615

2616
2617

2618
2619
2620

ws-calendar-spec-v1.0-csprd03 17 June 2011
Copyright © OASIS Open 2011. All Rights Reserved. Standards Track Work Product Page 70 of 102



[N
-H
b
N q
i &
Il
o - &
¢ + B
HOJ =
- HO) € HO)
o | H A
$H Pl -t — — 4P
% & B ®
- 4 q
g A i
o ) h n
& k3 k k
4l I H H h
v B = p B *®
i 7 [T} q q —
i B B Y
NE i H . .
q B @ p p
& & q q q I
ol -H — n n p
B = 4 E P ® ®
§oJ o N
; i ; I §
2 8l 2 [0} [ [ B
—H il
o jopl jopl [l
b : i B & ol & & i
n o H
il =| jind ol - . . $H
B ol P = oo oo oo [OR
e & x5 2 X
h b L
i ik i L8 o B 4 [N [N ¢ Dw”__
Q0 o]
h 4 h 4 P
& = . & h & -H 0 n
H H B O S - Ny
o 4 find Y O 4H n @ n n N Q
arl 5 » $~ i B B -
it . & it & - &y h |
L L. cE P | 0 B g
ol & h T N n U
s % & b ab
H H sl H § NP
o} o} D, D, o) SO ) = q
4 i3 i n & P qp
-H @ i B -H @ o, d ] B P of
N o &F oo e & e
p p [TV IO TR R V1 Ep
i i) @ 4 = 4p = o
&5 & a5 N 49 40 4 | ﬁw. i
& L s o il 4
me. me. MW Mw.. | = -H = -H ISR o}
B 4 4 P T 4P [N | | [ &£ D
& & & & b OO o o z|
Ik 6 ;B X I Qo g odop B |
%.. uh uh un ,my un Hw Mu ﬂ e K e oS mu
P &4 & i &£ u_ .|mu L, Lo i 71
&4 &£ & & ol it it
[ | | [ I 4 4 b
il - H - 1b
oD o H
sy 4 b
K3 - & o
+ i o EH A4 a ]
-h i -t &
H i + &
—I N N < WO O~ o O O N ™M - WO O~ O O OdANM T LHLOMNOOOOANM < w0 [coNe)} o
NN AN AN AN NN N N OO MM Mm M M oMmm M M IS § ST TOOW0NLN 0 w L0 Lo o O
[(e){e] O ©O© O Vo O O O VO O O ©O© VO O© ©O© O O©OWOW O OWWOWWOWOWOWOOOo o O O © O O
NN N N N NN AN N N NN N N N NN AN N ANANANN N ANNNNNNNNN N N NN N N

17 June 2011
Page 71 of 102

ws-calendar-spec-v1.0-csprd03

Standards Track Work Product

Copyright © OASIS Open 2011. All Rights Reserved.



2662
2663

2664
2665

2666

2667

2668
2669

2670
2671

2672
2673

2674

2675
2676

2677
2678

2679

2680
2681

2682
2683

2684
2685

2686
2687

2688
2689

2690
2691

2692
2693

2694
2695

2696
2697

2698
2699

2700
2701

ws-calendar-spec-v1.0-csprd03
Copyright © OASIS Open 2011. All Rights Reserved.

Standards Track Work Product

17 June 2011
Page 72 of 102



- )
= &
P H
oo
ng ¢
B H
B
= H ¢ jon
-4
q
m“ n D ¢
i ¥ iz -
i — -t H
) P 4 o8
¢ {
= h oL i
D & 5 -H H
I q B nu /
b k3 -
gl i 0 I v
] o T 4 D B oy nu & .ml
T PN mw it h + 93
(e = & ] 4
-H B kN ._m.v mJ T w.A it b
- - n &
Hod i . b 4 i 19 B
a0 b hQ & 3, £ F&
b, I (3 q fisf [l o [l
P &b & o & Lo
w = o] -H o = T ©
] 4 o D, b 5 i g At ko]
T ® it h ¢ ol B for b &
b W A g
N Lo I
P oh g q
e . n T HO) N B
JORE LD g A - p - n
o P EI50L %4 E
4 ox AN R o T 3 0P
Joo +H B a5 o, . [9)) L E g
a8 o & $, P i g ¢ 3 = h &P
= = . o i
il 1 A A . Peo op Y
@ o o ¢ h & 1§ @
O 4p & b £ 4 i) h
b = o o oo
q i 1 L 9 I i oS N
g | & RNy & o oI
o, & qp oo by P E —H 1R S
o - QT d o 09 4 o —H —f -H P
U Q4 R S S T £ ol i I
P T B N [ [l g J I PR L O
T s ¢ e e O S 1 S s R | P
B TR T R T (R = e A R YR PR 7 P E
b S R @, | & B D P o b [oNONEN [y o
o o d d & @ D R R iy Sl s
4o B ¢ ¢ & 0w P F
e e p i I T S A e i R al
T EF R S U £ o9 & i T i
9 1u 1w = I mu + -H B @ -H -
dA DD ¢ b B A | 8¢ d o i Er
5 B ¢ d o
q E1] g
O & A
N OISO N~ (o)) (92] N~ [ee] (o] O <+ « ™ LOMNOOOOTdNMITLLONODDOANMSITNHON0O O
O OO0O0OO0o o o — i — i N N « N ANANANANNMOOOOOOOOOSTITITTITITITITIT WO
[N N N Ny r~ r~ N~ ~ I~ ~ I~ N~ I~ ™~ T N R S S R R S e Ny Ny Ny N N N N Ny Ny N N
N NANANN N N N N N N N N N N ANANNNNNNNNNNNNNNNNNNNNNNNNN

17 June 2011
Page 73 of 102

ws-calendar-spec-v1.0-csprd03

Standards Track Work Product

Copyright © OASIS Open 2011. All Rights Reserved.



2766

2767
2768
2769

2770
2771

2772
2773
2774

2775

2776
2777

2778
2779

2780
2781
2782

2783
2784
2785
2786

2787
2788
2789

2790
2791
2792
2793
2794
2795

Tarle ol d 3 San o/ 1 hild 11 PRy
ERk—¥ret e <t OS5+ B g Seatl/feat A3t 3= E3on
toma=Naolandoar cobhoad]dn 0
Eype—catendarscheauttn
hyraf=Vhii | " 1 r/Erad lendar!
Aref TEER Hote— a1 S fredtfcatlendar
| mlelona="anWsoo] Ao /ma g ]
Tatd mdang p>Calendar T4
oL VR SO P SR | S d 4 Den—oraln bl bl - Acstancach
Property—typ e o€ 5+0a 55— RS/ WSCa/CatWs/maX—Tastan
1000</Proert
1 Property
Dropertsr toma—Whiete. doe oo senoralns oo 1 /enlws lma ttrandeas
Property—Etyp YeEp-: SGOE5+—O0aSE5—0P g/ HaS S/ eatWwsS/Amax—attenaees
100« /Propvert
1 Property

ws-calendar-spec-v1.0-csprd03 17 June 2011
Copyright © OASIS Open 2011. All Rights Reserved. Standards Track Work Product Page 74 of 102



2796
2797
2798

2799
2800
2801
2802

2803
2804
2805
2806

2807
2808
2809
2810

2811
2812
2813
2814

2815
2816
2817
2818

——>>Reguest

inYaYalsl v/ frad 1 ndoxr /D + 2 n—r + oTmmD /1 |
oot THSeEFTECS orehta¥tr/—~aCtToh Feat Tt/ T+
Hoot . mn ] m
TT S0 oHPTC— h
Contant Mz . Bl ot o PN ] L EAWS T oy Eouy | FEE S g o 1]
hFeceht—TrypPei—apPPrIcatToht 3imn orehtats ot = =g
Contaont T et 2
heeht—=Chgtr =
Dserm ] EINE =" aqn SN Ainog="+ £ QU D
& == e S ek T S HG CRESS
3 1 PSS NN PIoN IECNP P | EEE SN £ SIS N2 Ml P2 1 ndor_D AN
THearehRGaE¥ 7S tERtre Tt patatt TSt FCarehtat O
£ londo
ems St
zoaloando
e Gat
| nadar
THearehtat
oTmmD /1 201 O +ad
Tt/ T+ E= Featet
T + 3 it e My ] com/fiicaonr /Efrand /ol an Aoy rentd
E=| ChEEE Tt o= siizanes EEaEEE 4 e Gat e B S
inYaYalil v/ frad = 1 NAdar /Do~ o ne—r e + HTTmD /1 |
oot [SISASE oy ar SR SAS yaE e SIo aS aS o = a ST s aS io = a [S3SaeERSs Sy Ea e e imeas e 7 oe o as
11 + . mn ]
=0 o=
Content—Txrm + + [+ + o oo =Wt £ _OWN
heeht—TyP = =5 t7 T ESetT gttt
Conteant T NnertEh . 2
HHS [SEEES ST aS NS e
Th not n m] lendar o +
+S5——= Hot—= =5 [SEaSEaaCo=a o3 =

ws-calendar-spec-v1.0-csprd03
Copyright © OASIS Open 2011. All Rights Reserved.

17 June 2011

Standards Track Work Product Page 75 of 102



@
-
D
D,
-y
&
N ob q
B uhy q
ab i
o (&) ] &y
"_ w
= q
1 D 4 I
[1¥]
i e P il H
far L .
5 < H B ﬂ o
g . & -
ol Ll q ol af)
[ i Ef
= i AW mL o [ 2y
ofe P L i} e oe I

9 .m & wu w wm

Y b & 5 v S

._...w oJe P q & . o ._m.._

4 h P q af () .

L . [ i 4

Mw it il - + = o]

i H ,m b 4P n | ¢

SCRR R i E o

q uy - b - 4

¢ & 4 .!u_ 29 & P 4D &
AW = - O vw -4 O - vm s
W = o ol q i} @ o ¢
= s I B i & ot ¢
HoR S 4 ¢ &y & B
[ s} ¥ i X 5

a4 4 e H H D = +H ah
o an ol D, o - B

& o d o o} ur 4
o b a5 o q NP = @

D .0 g b3 Hol q & | ko) 4
I b F F q 4p ol B

d N & H q o B s S

H o EELYG a9, D of kot a0, <D
; & (o I h H fid & g
H b E¢ HH Hop Y]

h H §OJ — i
MAog n - P P F p n g
gh i -5 o6 B H
o o o b o
jarsj 4 [2 R 1] & P H af)

B @ E &€ ¢ q Ef @ Ett
Bl Ep o -H o Ef
O W oo d [a PR ja o
OO AdNMS O O o OO A ™ < n O I~ W OO0O-HNM LO O P~ 00 O-dANM< O MNOOOdANMS
IO LWLWLW n oo (] (o] (o] o ©O© O O© OIS SIS 00 00 00 0O 00 O 00O O OO
00 00 00 00 0O C0 00 00 00 CO c0 00 0O 0 [e0] e8] e8] 0 o oo 00 00 00 00 C0 0O 00 00 00 CO 00 00 00 00 00 00 00 00 0O 00 00 00 00 QO
ANANANNNNNNNN N NANN N N N N N « AN NANANNN NANANN ANANANNN AN NANANNNNNN

17 June 2011
Page 76 of 102

ws-calendar-spec-v1.0-csprd03

Standards Track Work Product

Copyright © OASIS Open 2011. All Rights Reserved.



%)
-
1]
g
= = = = s
a q a q ®
. . o)
4y A 4y Q @
pis) Fib)
] 4 ] 4 —H
= B = B P
| gl | Mo
4 o —H g oo
b = n
h — B h H q ®
KT ® KT B
—+H B q ol p q YH jol
. i -H EH NoH -H i) s
H q o EH q o -
q o q = .
o o~ oo o~ oo | &
EH & [a O q KT [T R
Et B Il q B Il joN
o o] S - HO) S =
o & . ¢ e H a
q oo i o )
q ot (1T} 4 — (1T} o (o -t
-H (M FIVR: o B #H F 4P
. q B P ¢ B P B p
1 + = p + = M o~ =
WP | ® ol | ® H I .
oo & [OANOR i [OAOR & ol
E ool H @ o
- & - U B - U -
oo P 4P Hol oo P 4P oo HOJ ol
@
£ -H -H -H ] -H -
1] 4D (oI = 4 [E [ ) oo oI
HO) p o p p o B (O
oo K & MO) S )
- =5 P HO) - = B ® -H S
H D = p D = - P >4
B £ g | £ Qg el HORNON -
D, o & [oR o HoD, A=
B o = 4 N O P o = 4 B == |
OB S o | d HONN & | eh fon | I =
Rl @ & Kh Qi) @ & H | 4 & b d
o (ol [} q oo (ol P o (ol 9 9k
Yoo O @ -t Hol <D W, 0 f -t P P O G ]
& ] oo q & ] & < 3 oo
HoPp B HoOP S o HOP Eft A Mo
g - 1l i P T b & &
h 4 4b (i O} . h 44 b B L1 St} i
] ¢ @ . B ] ¢ @ o 4@
o - i o - b —
4 4 & P [ah 44D b & P o4 4 &
EH @ &€ & q Ef EH @ € & ¢ E & ¢
. Q- EH A A -H Ep o
[T N ONE ja [aThe N ONNE oo d
N O©ON~W O O I N MO I O O NMNODOANMNTLOOOMNOOD —ANM < OO~ O ANM < LW O AN <L O N~
D OO O O O O O O O O OO TdTd A A A A A AAA ANANAN N AN ANANANM [se e NerNerNep) TS
00 0w O O D OO O O O O DO O OO O OO [e2Ne>NerNerNe)) [N NeNe)Ne)NerNe]
N NANAN N N N AN AN N AN N NNNNNNNNNNNNN ANANAN NN NN aNNANNN NANNNNNN

17 June 2011
Page 77 of 102

ws-calendar-spec-v1.0-csprd03

Standards Track Work Product

Copyright © OASIS Open 2011. All Rights Reserved.



2948
2949
2950
2951

2952

2953
2954
2955
2956

2957

2958
2959
2960

2961
2962
2963
2964

2965

2966
2967
2968

2969
2970
2971

2972
2973

2974

2975
2976

2977
2978

2979
2980

2981

2982

2983
2984

2985
2986

ws-calendar-spec-v1.0-csprd03
Copyright © OASIS Open 2011. All Rights Reserved.

Standards Track Work Product

17 June 2011
Page 78 of 102



H
B
P
oo
—H
=| p
p +
Ko} -
- &
(]
q
= o oo} = =
q h o a
& -H 3
qn oe 4 P N UH
i) 1 B D g i)
o] & D g -
= -t D g 4
| db ~H D g I
i) o q D, = EH d 4 o
& D, (o)} I d
= [ P H D EH =
H e B = = U EH $H of
B ® | £ M= @ g = @
P oo U D, = g & Ef P P 4 YH
H o=l o [ON = = = = A=z Dd H
Do 4l pol H Eft € = = H &M DY o B
sl o~ S s i} Pz = o [ A e T I I S 1 e o H > N dg s =
Ef il | < [ = A I A B oMM R M H oMo g oo f |
Ert & o A -H R O NS B W =~ A (S < = R R o o> | e QU= ol
' &= o A= L ADADNE MDA A W= W= of &
-H ol E 2 p H D OHH OEH EH D A A £1] > S| I | o -
@ HORNa\ ] WPH A RDADADMNAEE M = D P P h o ¢ HOJ
& B oo I O I I e | & 4 & B g
B & -l O n = [ > > | I | | | | | R | | | D ¢ | 4 -t q
ol 4 oo D= OOOOO®DOOOLOD £ ¢ P Y 4 oo
o B - d oIl E £ &£ & F f £ & &# B B b P D P
. £ o p = P P P B B P B P 4P ¢ H D w g
atl -H z n I &€ &EF¢ ¢ FFFFEFEEEE B & 4 W N - =
P o — g o B O P P ol Ho4 P il i - 51 [
(ORNOR o G | SO J S F O PR O T O PR ) PR O W O MR W PR O R O i ) 4 B O P
& (o} O & P OB H 4 -H W o — o} B
B B o = Hod QO H H H P H S H H H HE B i ) - B ol AR (VI =
fon | P AN ;I OREOFR O R ORRN O RN ORI OR ORROROR @, P - & D, Yy o = fon |
q oo 4D @ o O} DL &4 £ CRE CR PR CRE PR PR CR CR PR C (N =R« uhy CL - £ H s 4P [onf
Y P (o) P & & [OROROBOBOBORONONONE &£ [ON ¢ o [op)
n oMY -H o D H O, o D & B g [OFREH -H
£ 4 n @ P g B & g o] (o VR N
H Ef A O] B o q o 40 Ef H
o P oy 0l . d p S
] 4b b b | o IR q I .o o4 oub b
for o — h ¢ [d p L o @
o - P o il
EH 4P NS E1b) F o al) 1 i f) =
[ )] @ & 4p g B H ¢ ¢
q q- g B © A
d o o d & D
[©)] - N VOO TdNMTLONODOANMSTOONMNOOOOTNMNMSTLONOODOTdNMSTIOONOOO ™
[¢e] (o2 (2] OO0 0000O0O0O0O0OOTdddd A A A AdAddANANANANANANANANNNMMMOMOOMOOMOOWOMS S <
o] 0] o] [ololeleololeololololololololololojolojolololojolololololojolololololololololololololoNeNe) o
N N N NANMOOOOMOOOOHOMOOOMOOOOOOMOOOOOOOOOOOOMOOOHOMOHOMOHOMOHOMmOHOMHOHM ™

17 June 2011
Page 79 of 102

ws-calendar-spec-v1.0-csprd03

Standards Track Work Product

Copyright © OASIS Open 2011. All Rights Reserved.



Yl oo [
H & - i) -t £
oy ® 4 4 4D
ap HO) p p
[a)] [ = sH iy s +H
q 4 B o B o
il . o P HoJ
n ] Q! q ofe ofe
q q
- + 4
= . - ® & &
p q & P - =4 D Y 4
[} HO) oo B E1] o £ & &
HO) q - [y P - E p -m
— D oo} - - # i i)
B B B - H n - + - H
q - q B [ l 4 D, 4p ol
o A 4 -H o} 4 B i 4 p & 1P
q $H (] o o oo B s p 1] 1 p B
oo q ) HOJ B ol B HoJ
a5 S -H ¢ ar | w® qp Hol X
[t foalts ! o Y o (<3} q LR D q
& Hoj P ISl g g g
¢ BN i q q
o [1v] (10} Eis) [e g
n ol P = ol U ) HOJ D of HO) g 4P [e} HO) g
& 4 | q R -H [ Y q - q s o 4 - [«
B ol fig 4 & (@) L o q L o [
H Ho] D ® © b 4 q Ept o i) d EH 4b of i) d
B K S\ Kh . o al] 4P g D o S ah o g o q
(N & 4+ P Z 1 1] o E1] o E1] o
o D, =4 Eft [y @ Ho4p Eft N D Ef
i q =l 4b oo Hi q 4b L] Ho@ S L <t
4 . @ Wy [a'g . @ (@) - oo Y L] @ d -H Y faE] (@
v iy q q 4 H 4 d & H i) g & H
=l -f H ) Q) oo @) B q q q B -t d [«
oo oo P, RORNH -t M HH b ) 1N < o 4b Y & D S 1b )
> @ & M o o e n (@) B Y q n q B Y n [«
L S ® ¢ oo <)) D B (@ HO) o Y H p @ HOj q N B d
M B 4l & 1 1] o = d H £1] q o = d P Ml q
== Y @ - 4P @, g o HH [an] -
|1 . (01 T & D [Id)) D i) qg & (40 TRO) 44 g HYO)] D
a4 d =il W g ¢ | ® . n fg @ L h ju i [ L u i
o o B L ORI P 4 - q P n 4P P - q Q4 4P -
q q = oo £ 1] DT O 4 4 ¢ B q NN R - DB O 4 H ¢ 4 [« ¢ QP
[l H o n n -H W E-H E & b Ml g H B B 4D -H W E - H N P O I
- O @ -H 4P #H U P B B -H B B W Kh 4 H P P P -H H B HoP p
& & o P® ¢ & - ORI TR o H P H P H PP e E 4P O 41 o H B H 4 H PP R E 4 FS TR T R 1§}
o, 4 & Hoh o D - & i) B S RO T O = & w H de o s $Dp P B £ & T PP PP
4 4b -H O B ¢ -H 4D P -H o o O I OB [OMR ORISR T B P -H B b P s ] n OO OB H E BT H OO0 P
@ IO T o] o} ol P O K> J N Y T s B TR P F RO Qo s s e ] o4 B o A0
B 4o4p g B & O § oy o, OB q DRI AT R R B (O (O | B JOR R ORI T KR O I R q
Eis) o q VR T N ON Y & D, o ofe e ofe os ofe q o ofe ofe ofs ofe
B B0 TR OV F GO H o [oREE oR o q [N - (OB q
4 forgaId 5 @ o o d £ dp
n [OF TR N dp )
- Hoponya q
4 o o
H [ e )
T o
& (o))
[a)]
ST ONOOOOHANM LONOODOTdNMITLONODODOATANMSTOONOODOHANM LONODOHdNM LLONOOOANMS ©
SIS ITTITOOOLWN LWL OOOOOOOOOONNNNSNSNSNSNSDNSNS00 00 00 [celcelceNcelce o) Neo)Neo)Neo)) DO OOOO o
[ejeleolojololololole] [ejeojolojolololololololololololololololololololololololeoNe] [ejeolojojojololoNe] CO0OO0O0O0Oddddd —
[ N N N e NerNer NepNep] NOMOOOOOOOHOMOMOOHOMOOMOOHOOMOOHOOOHOOMOOHOOOHOOOHOOMOOHOHOHOM NOOMOMHOMOMOMHOMHM [N NO N NerNerNerNerNep] ™

17 June 2011
Page 80 of 102

ws-calendar-spec-v1.0-csprd03

Standards Track Work Product

Copyright © OASIS Open 2011. All Rights Reserved.



4l
H s
¢ A 4
ofe w
il 4 A [ =
pis d H
5 i .
&4 4P P q
P o q q 4D
5 -H + i R
oe 0 It} ]
o £ O
{ ol ot
&
D D Ko} oo il i =4
& & P p B 1]
- oo - -H -H q
4 i) 44 4 -H
- H H B o H &
b ol q Y B
4 B i 4P k3 -t oo gl
[} H p B o o Q oo
Ko} - ol Ko B O
o w oo &Y NIV ON & —
q L3 Eh @ B B B p
d 4 & P = o [d
q p H | n
P g 4 () £ 4P
T q o qf T P h KO] | B A
-H @ 'y g - (@ o [\ KT [N
q L o (@) o)) & P 5 4D &
i d EH of 1b dg D, B
ox o Sl [y g o q q = o
q o o E1] o N p oD ¢ U =4 E1]
4P Epi oo - @ Ept o4 d HO) 4P =4
W Y o} 1 ® W@ H ni HH
Jf B o la - Y oo P o B @)} [OR HORN -H o .
d d 0 1b d r & “H q & ® qp q
q B -H q D q q B q oo [4) o8
4b Y (N o] < 4 ) . B o $H ¢ 2] H1
h q B Y n (@) q i) el W @ @ a9
B L ® q o] 9. ¢ B (@ B0} B - - W T = [}
- Hl &1 q o *= g B E1] - H © - - Yo g -
H oh -H [§ H B YW D P (0N
U HpH O ) e O U H af} q = il b
h f & @ | n fg (s B Ef HoPp o p
4 n 4 4 - g 4D 4D - 4D HO) E¢t o P n 4D
RN o] - D ¢ QP b ¢ P [« D P O 4 o' @ - d & o o PP -f & 1
B B 4 -HoD - & > E S g & -H & K] B + 4 4 D, DoE f
& d KT o8P P B -H B H P P B o KT [T —H B i 4b H F -
YH — 4 H P g H PP R E 4 T T S R T B} O 4 o H B 4 @ @ P 4P PP H H @ T ] M0 H
I o O o 4 H P B P P & i P P B B P il o B ¢ ¢ P @ ® LD P BH ¢ T - H
B q - $on 00 0T P HE B P - D, P B M q bl O R R T (VI ON n o HORE -Ho4D P
(N [T 9o B PP H B qp o9k H HoH OB IO ONET LT OTE T B ¢ P
H o O] O B N o B o q q & | D £ 4 0 ¢ [ora g o s
oo oo D, o oo e oo oo oo B —H [ I 0N [\ PR\ TR - o TR (RO [\
q (O o q q O o d B a o HopoRya B ORI o
q (o)) e ofe foRur oo
- A A o q q
q
~O OO <OOMNMNOOOAHANM L N~ OO MW O O-dNMITOOONOOOANM S O WO O N < W0 O~
QOO TAA A TAATNNNNNN NNANM [spNerNepNep) SIS0 W0LWLWLW OO © © © © OO
~ e v v e e v v e v e v e e v e e e e e e v o
MmMmmm [s2NerNerNerNerNerNerNerNerNerNesNep] MmMmMmMmM MmMmMmmM [spNerNerNerNerNerNerNerNerNerNesNerNerNerNesNep] nmMMmMmM MmMmMmm

17 June 2011
Page 81 of 102

ws-calendar-spec-v1.0-csprd03

Standards Track Work Product

Copyright © OASIS Open 2011. All Rights Reserved.



3203
3204
3205

3206
3207
3208

3209
3210

3211
3212

3213
3214
3215

3216
3217
3218
3219

3220
3221

s
B qr

qr

4
B qr -

f

AR

o d

B

q
g
et

)}

D o o

- qt qt poqromp

)]
D o

jn
B s qf @@
D

B @

4o
i

P
qa &

1 com o
== T

qr
qr

S
THHS

D

5]

H

i

B Hh
flo}

dr

e

el
Ho

)}

N

Lof o
D¢

D
ES

4ol

B
ar
n

[ORNORg]
q
s

B

[
oy

q
0

g

o
Hl
H3
uvl
Ho

ws-calendar-spec-v1.0-csprd03 17 June 2011
Copyright © OASIS Open 2011. All Rights Reserved. Standards Track Work Product Page 82 of 102



3222

3223
3224

3225

3226

3227
3228

3229
3230
3231

3232
3233

3234
3235
3236

3237

3238

3239
3240

3241
3242

3243
3244

3245

3246
3247
3248
3249

3250

3251

3252
3253

3254
3255
3256

3257

3258

3259
3260

3261

200701 0271 =00 -00-08-00
ar e g g

ws-calendar-spec-v1.0-csprd03 17 June 2011
Copyright © OASIS Open 2011. All Rights Reserved. Standards Track Work Product Page 83 of 102



3266

3267
3268

3269
3270

3271

3272
3273
3274

3275

3276
3277

3278
3279

3280
3281

3282
3283
3284
3285
3286
3287

D
D

D Hh
B
q
o
[
q
s
L

w
N
(o]
»
g
d
qr
Ho)
g
S
HO)
he
B
Hh
N
q
q
N
q
it
i
D
{
B
HoJ
het
B

w
w
o
w

=)
&
PE)
Hh
b
[on
q
g

D N

ws-calendar-spec-v1.0-csprd03 17 June 2011
Copyright © OASIS Open 2011. All Rights Reserved. Standards Track Work Product Page 84 of 102



g
[
5
P
[
q
|
§oJ P P P §oJ P
o
- - - - -
4 K N N 4 B
i) (<)
OB D, D, D, OB [
[ 4P ap
o ofe (@))
q q
()
4 Ny Ny Ny Ny Ny [
= B 4P & &£ & q () [ @ g o
o v =4 -t -H -t q d q q d d
(i il Al 4 4 4 q (@) (@) (@) q (@)
4 P [ 4P @ (@ (@ q q o
44 - q o q q q q q ()
] B d 4 -H i) 4 i H e e e H [
= i B n B B B Ep Ept Ep o Ep Ef Ep
| - 1] P KN v P v q o S b U] Yy B
44 o q oo o o o ®, q (@) D i) D q [«
o b & q q 1 U U o] e e
h oo q at o 4 q ) D 4y D q g
] o (1] D Y ) Y o Y Y d
B - d o q (@) (@) q (@) q
o & Ny Ny Ny o g qg qg qg g ot
q - q (@) e q q q q q q )
o i) H ol q [ q 2] [
o~ n OB 4 & q (@) 5E Ny N oy + oy Ny q
&4 & & B d d o 2] d d q o q q |
B p P V) @ D q = @ @)} (@) =4 @ g 4
k0] I b q d H H q (@ d H d @ H
oo B 1] o D Er E¢t Et Et @ P P Hi (@) @ p
[N =4 q i op @ I q d d o d d i}
—H o <L Hoj @ (@) EH H H H > H H n
® 4y HH . o g oy 1] 24 Ep Ep Ep o Ep Ep o
q 4 e q B q @) q 2] q f < =4 1 Y &
—+ d & d < Y ) U] EH q [ [ fa [ q
- -H [4)) H . ] q (@) q H Bt g g H g Bt q
& o 1] q @ @ @ )] q @ @ [9)) @ @ g
oo a9 < q q o Y Y Y D Y Y
$H ) H 1P o o] q [« [« M ng q H
oo} B [N Yy sH $H g D D H H D @i [ON
= 4P i 5 & 5 q q q q q i
- | B P [\ - -H - #H 04 1 S T 5
4+ o o 44D 4 R ON HOJ D q D q 4 D q HO)
B i) E1] 4 H o, £ O & P & n 0| BN E W E BN B &
q oo -H 4 sH B HORRS p B @ Q@ P - B - QB QDB P O PE-d Q B-H O [«
ol n n 4 oY DI 6B« ST T« ¢ o ST DY D) B VA T (K} D RORT] ORI VIRV R TR RORET] N 0 H
— o 0O T H P ¢ P P @ P o P B | P B 4D Kn .
D, 1 — MO TN TR i) T H - DB T H QP P (ORI ORNON D, D, ORI O T OFRT [N ER O g
R & P I o I D I S U PR I R T R R Y ST A ) T ST A ) MR oo [\ VR FR VI T PR PV TR P E O B! T P Bt (Y d +
K (VI o O - ORI jinj T O o B B D o 4 q W D o 44 D o 4H T D O o4 D e €@ P B D,
d e C 4 D P fonf & ofe o o o o o o o o L v of 5
Jf 4b K TRO) — PoH O D L TROTIN( q q q q q q H Q¢ poke B
[« ol B & &P 9 o (ORI & B
D O @ P [ORNORONE N H O P B g
@ [l s U O | @ 9p P ¢ oM P
oo S IOT( o q o ¥
H 1 P e q P g &
@, [+ +b 4b 5 A 4 @ 4 g ®
O &G o Ul o
- q -H q o
o e TR Vit ] e o [ ®
EH & & q EH Ef N
Ep ol o
oo d @ a ju
LLONODODOANMT N ONO O OOV O AN M ONOOO NMITOONOOOOOTANMITNONOO O N M L0 ©
OCO0O0O0O0OddddAdAAAA A ANANANNNNMMMM [PEVEVLEYENE SSSITTTTITOOOOLOOOOOL O [(e}{e] [(e o]
[IvIvIvIvIvIvIvIvIvIVIVIvIVENY] [VEVEVEVEIVEVIVEIVIVE] MMM [ EVELEL RN RN NN N Ner NerNerNerNer Nep N e BN ) Mmm mm
[s2NerNerNerNerNerNerNerNerNerNerNerNerNesNep] [spNerNerNerNerNerNersNerNerNep] [spNerNerNerNep] [epNerNerNerNerNerNerNerNerNerNesNerNerNesNesNerNesNar NN o) mom mm

17 June 2011
Page 85 of 102

ws-calendar-spec-v1.0-csprd03

Standards Track Work Product

Copyright © OASIS Open 2011. All Rights Reserved.



q
el
q
L
[«
q
|
§oJ P
oo
-H
H B
i) (@)
o, g
q 4 ap
. oo D
o
(@)
N D Ny [
= B + & i & q 4P
ap P =4 -H -H -H q [«
& ~H 2] 4b 4 4 d P
uh B oo i q oI
4 — o Bt P
o] ® n ] -t q 4 4 49 q [
= q — B n B B P Ept Ef
| - B v KN v v v \ e
4P ofe @ ofs ofe ofs = D
[N Jo B & q fe
h oo i) iN g N
s o B q 5 el
B H d . q
o) & Ny Ny [Ny g q
+ P q “H q H
dE ab — D, (@ q fq d
o~ n ol 4 & P q < NI q
B & & 1] (@ @ of q |
B p 4 p D d @ 4
» & 4 d q H q s
o B &1 o (3} EH EH EH @ B
(ON 24 q e L fa of 4
il o =4 §OJ (@) o of . n
B 4y Hi . of g le 1 Ep q-
4P a9 B D @ P L £
+ € o g S8 Y T u L
H -H b H . L] (@) q () qg q
T o M q qd q d d g
o o] B q ly
H 4) —H i) o q +H
¢ o o e . 2 2 g &
= P & & & & q &
- | 5 4b Y -H - - B
4 q o q y P 4D L OV SO .
B 4P [£1] 4P & D, £ D p i
o - 4P s @ T & B PR & B
- n R B4 H T4 G @44 D n 0 il q 4
— oo [ d 4 T H B O &P 4 ¢ g B 4P H . B
0B - ~H T G -H H jo IR R N s R ) TP QB P (O OB o] q T
D, & -H PP - P @ TV C R ST U M Y S R Y E Y S B PR R &y d ~H
NP Tl -H W -H H B O o T P D o T o 4h @ P B oo D,
q & B P oo SHofe o ‘ o o H ol q i 4
0 4P H P - R U ¢ jon g q T ] ™ g B
q ol [ T ROV VI TR RO (OB qp woE B <
D O @ P OB o $HOE q . P B g (@)
Q ool I TR O O (N 0N B ¢ oM . 0
L Ef p d q o q q qp ¥ N
B H l ] q k3 -
LR V) p q o p H d B O, |
H & @ q YH o O
- - q o
o Pt PR o | q i) o e ]
EH & & q q B Ef n Ex
Ef M EH
oo d O o s ja
DOHAANMTOONOO AN M Lo VOO TdNMITLLONOOIOHAN M [TpN{e] WO «
[0 2 ol ol o o ol el ol ol el o 00 00 0O [ee] VOO OOO O [eXe] OO+
(PEVEVEVEVLEVEVELEL NN MmMmm ™ [ EVEIVEVIVEVIVEVIVIVELIVES B O U A < < SIS <
(srNerNerNerNerNerNerNerNerNerNep) mMmm ™ [spNerNerNerNerNerNerNerNerNerNerNerNerNesNer NN ep] Mmoo NMHMM ™M

17 June 2011
Page 86 of 102

ws-calendar-spec-v1.0-csprd03

Standards Track Work Product

Copyright © OASIS Open 2011. All Rights Reserved.



3413
3414

3415

3416
3417
3418

3419
3420
3421

3422

3423
3424

3425
3426
3427
3428
3429
3430

3431
3432

3433
3434

3435
3436

3437
3438
3439

3440
3441

54Conformance and Rules for WS-Calendar and
Referencing Specifications

544.1 Introduction
This section specifies conformance related to the semantic-model-and-RESTful- Services\While the

Hinformation modellf the implementer is merely using WS-Calendar as part of a larger business or service
communication, they SHALL follow not only the semantic rules herein, but SHALL also conform to the
rules for specifying inheritance in referencing standards.

5.24.2 Semantic-Conformance Rules for WS-Calendar

There are five kinds of conformance that must be addressed for WS-Calendar and specifications that
reference WS-Calendar.

¢ Conformance to the inheritance rules in WS-Calendar, including the direction of inheritance
e Specific attributes for each type that MUST or MUST NOT be inherited-
e Conformance rules that Referencing Specifications MUST follow
o Description of Covarying attributes with respect to the Reference Specification
e Semantic Conformance for the information within the artifacts exchanged-
We address each of these in the following sections-

5214.2.1 Inheritance in WS-Calendar

In this section we define rules that define inheritance including direction.

I1: Proximity Rule Within a given lineage, inheritance is evaluated though each Parent to the Child
before what the Child bequeaths is evaluated.

I2: Direction Rule Intervals MAY inherit attributes from the nearest gluon subject to the Proximity Rule
and Override Rule, provided those attributes are defined as Inheritable.

I3: Override Rule If and only if there is no value for a given attribute of a Gluon or Interval, that Gluon or
Interval SHALL inherit the value for that attribute from its nearest Ancestor in conformance to the
Proximity Rule.

I14: Comparison Rule Two Sequences are equivalent if a comparison of the respective Intervals
succeeds as if each Sequence were fully Bound and redundant Gluons are removed.
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I5: Designated Interval Inheritance [To facilitate composition of Sequences] the Designated Interval in
the ultimate Ancestor of a Gluon is the Designated Interval of the composed Sequence.® Special
conformance rules for Designated Intervals apply only to the Interval linked from the Designator Gluon.

16: Start Time Inheritance When a start time is specified through inheritance, that start time is inherited
only by the Designated Interval; the start time of all other Intervals are computed through the durations
and temporal; relationships within the Sequence. The designatedDesignated Interval is the Interval whose
parent is at the end of the lineage.

5.2.24.2.2 Specific Attribute Inheritance ir-WS-Calendar

In WS-Calendar the following attributes MUST be inherited in conformance to the Rules (same for Gluons
and Intervals):

e (dtStart
e dtEnd
o duration

o designatedintervalDuration

o Designated Interval (Gluon, special upward inheritance rule)
o+ performance

o performancelnterval

e Tolerance
In WS-Calendar the following attributes MUST NOT be inherited
e UID (Gluons and Intervals)

e Temporal Relationships (between Intervals)

4.2.3 General Conformance Issues

This specification is general purpose. Standards that claim conformance to this specification may need to
restrict the variability inherent in the expressions of Date and Time to improve interoperation within their
own interactions. Aspects of Date and Time that may reward attention and conformance statements
include:

e Precision — Does the conforming specification express time in Hours or in milliseconds. Consider
a standard format recommendation.

e Time Zones and UTC — Business interactions have a “natural” choice of local, time zone, or UTC
based expression of time. Intents may be local, as they tie to the business processes that drive
them. Tenders may be Time-zone based, as they are driven by the local business process, but
may require future action across changes in time and in time zone. Transaction recording may
demand UTC, for complete unambiguity. The specification cannot require one or another, but
particular business processes may require appropriate conformance statements.
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e Business Purpose — Because WS-Calendar is general purpose, it does not distinguish between
different exchanges that may have different purposes. For example, a general indication of
capability and/or timeliness may be appropriate for a market tender, and an unanchored
Sequence may be appropriate. In the same specification, performance execution could require
merely the Gluon to Anchor the Interval. If the distinction between Unanchored and Anchored
Interval is critical for a set of interactions, the referencing specification SHALL indicate the proper
form for a given exchange.

4.2.4 Covarying Elements

Some elements of WS-Calendar objects may be covarying, meaning that they change together. Such
elements are treated as a single element for inheritance, they are either inherited together or the child

keeps its current values intact. This becomes important if one or more of a covarying set have default

values. In that case, if any are present, then inheritance should deem they are all present, albeit some
perhaps in their default values.

52.234.2.5 Conformance of Intervals-+-\WS-Calendar

52314.25.1 Intervals

WS-Calendar Intervals SHALL have a Duration.
Intervals MAY have a StartTime:Start Time.

Intervals SHALL NOT-nclude-an-END-time-have a Duration AND a dtStart OR a dtEnd. If a non-compliant
Interval is received with an-END-timeit-mayboth a dtStart and a dtEnd, then the dtEnd SHALL be
ignored.

Within a Sequence, a maximum of a single Interval MAY have a dtStart or a dtEnd.

52.3.24.2.5.2 Other Elements

A perfermanceTolerance Property component SHALL retNOT include Start, Stop, and Duration
elements. Two out of the three elements is acceptable, but not three.

In Partitions, the Description, Summary and Priority of each Interval SHALL be excluded.
A-Calendar Gluon may have either a dtStart or a dtEnd, but may not have both.

5.2.44.2.6 Conformance of Bound Intervals and Sequences-i-WS-Calendar

Actionable services require Bound Intervals as part of a Bound Sequence. Services may include Intervals
that arenetare not bound for informational or negotiation purposes. Some of these are modeled and
described as constraints in the UML models that have been produced separately.

e Intervals SHALL have values assigned for dtStart and duration, either explicitly or through
inheritance

ws-calendar-spec-v1.0-csprd03 17 June 2011
Copyright © OASIS Open 2011. All Rights Reserved. Standards Track Work Product Page 89 of 102



3508

3509
3510

3511
3512

3513
3514

3515
3516

3517
3518

3519

3520
3521

3522
3523

3524
3525
3526
3527

3528
3529

3530
3531

3532

3533
3534
3535

e Intervals SHALL have no value assigned for dtEnd®

e Within a Sequence at most the Designated Interval may have dtStart and duration with a value
specified or inherited.™

e If Sequences are composed to create other Sequences, then the Designated Intervals within the
composing Sequence are ignored.

e Any specification claiming conformance to WS-Calendar MUST satisfy all of the following
conditions:

o Follow the same style of inheritance (per the Rules)
o Specify attribute inheritability in the specification claiming conformance

o Specify whether certain sets of elements must be inherited as a group or specify that all
elements can be inherited or not on an individual basis

53 Conformance Rulesfor RESTiul-Services
Still-tocome

5.44.3 Conformance Rules for Specifications Claiming Conformance
to WS-Calendar

Specifications that claim conformance to WS-Calendar SHALL specify inheritance rules for use within
their specification. These rules SHALL NOT violate override the Proximity, Direction, or Override Rules. If
the specification includes covariant elements, those elements SHALSHALL be clearly designated in the
specification.

Specifications that normatively reference and claim conformance with WS-Calendar SHALL define the
business meaning of zero duration Intervals.

4.4 Security Considerations

Part 1 of WS-Calendar describes an informational model. Specifications claiming conformance with WS-
Calendar may use the schedule and interval communication as but a small part of their overall
communications.
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Communications that claim conformance to this specification should select the communication and the
well-known methods to secure that communication appropriate to the information exchanged and paying
heed to the costs of both communication failure and of inappropriate disclosure. To the extent that normal
schedule servers are used, the capabilities of security of those systems should be considered as well.
Those concerns are out of scope for this specification.

Specifications which do not use the REST or SOAP interactions face similar concerns in designing the
authentication, authorization, interactions, and storage of the information artifacts produced. Such
concerns are out of scope within this general model.
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An Introduction to Internet Calendaring

The WS-Calendar Technical Committee thanks CalConnect for contributing this overview of iCalendar
and its use.

icalendar

History

The iCalendar specification was first produced by the IETF in 1998 as RFC 2445 [1]. Since then it has
become the dominant standard for calendar data interchange on the internet and between devices
(desktop computers, mobile phones etc.). The specification was revised in 2009 as RFC 5545 [4].

Alongside iCalendar is the iTIP specification (RFC 2446 [2] and revised as RFC 5546[5]) that defines how
iCalendar is used to carry out scheduling operations (for example, how an organizer can invite attendees
to a meeting and receive their replies). This forms the basis for email-based scheduling using iMIP (the
specification that describes how to use iTIP with email - RFC 24476047 [3]).

iCalendar itself is a text-based data format. However, an XML format is also available, providing a one-to-
one mapping to the text format (draft [7]).

iCalendar data files typically have a .ics file name extension. Most desktop calendar clients can import or
export iCalendar data, or directly access such data over the Internet using a variety of protocols.

Data model

The iCalendar data format has a well defined data model. "iCalendar objects" encompass a set of
"iCalendar cemponentsComponents” each of which contains a set of "iCalendar properties” and possibly
other sub-cemponents:Components. An iCalendar property consists of a name, a set of optional
parameters (specified as "key-value" pairs) and a value.

iCalendar eempenentsComponents include:

"VEVENT" which represents an event

"VTODO" which represents a task or to-do

"VJOURNAL" which represents a journal entry

"VFREEBUSY" which represents periods of free or busy time information

"VTIMEZONE" which represents a timezone definition (timezone offset and daylight saving rules)

"VALARM" is currently the only defined sub-eempenentComponent and is used to set alarms or
reminders on events or tasks.

Properties include:

"DTSTART" which represents a start time for a eempeonentComponent
"DTEND" which represents an end time for a eempenentComponent
"SUMMARY" which represents a title or summary for a eemponentComponent

"RRULE" which can specify rules for repeating events or tasks (for example, every day, every week on
Tuesdays, etc.)

"ORGANIZER" which represents the calendar user who is organizing an event or assigning a task
"ATTENDEE" which represents calendar users attending an event or assigned a task

In addition to this data model and the pre-defined properties, the specification defines how all those are
used together to define the semantics of calendar objects and scheduling. The semantics are basically a
set of rules stating how all the eempenentsComponents and properties are used together to ensure that
all iCalendar products can work together to achieve good interoperability. For example, a rule requires
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that all events must have one and only one "DTSTART" property. The most important part of the
iCalendar specification is the semantics of the calendaring model that it represents. The use of text or
XML to encode those is secondary.

Scheduling

The iTIP specification defines how iCalendar objects are exchanged in order to accomplish the key task
needed to schedule events or tasks. An example of a simple workflow is as follows:

1. To schedule an event, an organizer creates the iCalendar object representing the event and adds
calendar users as attendees.

2. The organizer then sends an iTIP "REQUEST" message to all the attendees.

3. Upon receipt of the scheduling message, each attendee can decide whether they want to attend
the meeting or not.

4. Each attendee can then respond back to the organizer using an iTIP "REPLY" message
indicating their own attendance status.

iTIP supports other types of scheduling messages, for example, to cancel meetings, add new instances to
a repeating meeting, etc.

Extensibility

iCalendar was designed to be extensible, allowing for new eempenentsComponents, properties and
parameters to be defined as needed. A registry exists to maintain the list of standard extensions with
references to their definitions to ensure anyone can use them and work well with others.

Calendar data access and exchange protocols

Internet Calendar Subscriptions

An Internet calendar subscription is simply an iCalendar data file made available on a web server. Users
can use this data in two ways:

The data can be downloaded from the web server and then imported directly into an iCalendar aware
client. This solution works well for calendar data that is not likely to change over time (for example
the list of national holidays for the next year).

Calendar clients that support "direct" subscriptions can use the URL to the calendar data on the web
server to download the calendar data themselves. Additionally, the clients can check the web
server on a regular basis for updates to the calendar data, and then update their own cached
copy of it. This allows calendar data that changes over time to be kept synchronized.

CalDAV

CalDAV is a calendar access protocol and is defined in RFC 4791 [6]. The protocol is based on WebDAV
which is an extension to HTTP that provides enhanced capabilities for document management on web
servers.

CalDAV is used in a variety of different environments, ranging from very large internet service providers,
to large and small corporations or institutions, and to small businesses and individuals.

CalDAV clients include desktop applications, mobile devices and browser-based solutions. It can also be
used by "applets", for example, a web page panel that displays a user's upcoming events.

One of the key aspects of CalDAV is its data model. Simply put, it defines a "calendar home" for each
calendar user, within which any number of "calendars" can be created. Each "calendar" can contain any
number of iCalendar objects representing individual events, tasks or journal entries. This data model
ensures that clients and servers can interoperate well.
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In addition to providing simple operations to read, write and delete calendar data, CalDAV provides a
guerying mechanism to allow clients to fetch calendar data matching specific criteria. This is commonly
used by clients to do "time-range" queries, i.e., find the set of events that occur within a given start/end
time period.

CalDAV also supports access control allowing for features such as delegated calendars and calendar
sharing.

CalDAV also specifies how scheduling operations can be done using the protocol. Whilst it uses the
semantics of the iTIP protocol, it simplifies the process by allowing simple calendar data write operations
to trigger the sending of scheduling messages, and it has the server automatically process the receipt of
scheduling messages. Scheduling can be done with other users on the CalDAV server or with calendar
users on other systems (via some form of "gateway").

ActiveSync/SyncML

ActiveSync and SyncML are technologies that allow multiple devices to synchronize data with a server,
with calendar data being one of the classes of data supported. These have typically been used for low-
end and high-end mobile devices.

CalWws

CalWws is a web services calendar access API developed by The Calendaring and Scheduling
Consortium and the OASIS organization, to be used as part of the Oasis WS-Calendar standard. It
provides an API to access and manipulate calendar data stored on a server. It follows a similar data
model to CalDAV and has been designed to co-exist with a CalDAV service offering the same data.

iISchedule

iSchedule is a protocol to allow scheduling between users on different calendaring systems and across
different internet domains. It transports iTIP scheduling messages using HTTP between servers. Servers
use DNS and various security mechanisms to determine the authenticity of messages received.

It has been specifically designed to be independent of any calendar system in use at the endpoints, so
that it is compatible with many different systems. This allows organizations with different calendar
systems to exchange scheduling messages with each other, and also allows a single organization with
multiple calendar systems (for example due to mergers, or different departmental requirements) to
exchange scheduling messages between users of each system.
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Overview of WS-Calendar, its Antecedents and its Use

iCalendar has long been the predominant message format for an Internet user to send meeting requests
and tasks to other Internet users by email. The recipient can respond to the sender easily or counter
propose another meeting date/time. iCalendar support is built into all major email systems and email
clients. While SMTP is the predominant means to transport iCalendar messages, protocols including
WebDAV and SyncML are used to transport collections of iCalendar information. No similar standard for
service interactions has achieved similar widespread use.

The Calendar and Scheduling Consortium (CalConnect), working within the IETF, updated the iCalendar
standard in the summer of 2009 to support extension ([RFC5545]). In 2010, the same group defined
[XCAL], a canonical XML serialization for iCalendar, currently (08/21/2008) on the recommended
standards track within the IETF. This specification supports extensions, including handling non-standard,
i.e., non-iCalendar, data during message storage and retrieval.

WS-Calendar builds on this work, and consists of extensions to the vocabulary of iCalendar, along with
standard services to extend calendaring and scheduling into service interactions. iCalendar consists of a
number of fields that support the delivery, update, and synchronization of if calendar messages and a list

of eompoenents.-Components. The cemponentsComponents can specify defined relationships between
each other.

iCalendar object iCalendar Components
address & organizer
attendees & roles
other info

valarm

vtodo

Components :
vjournal

Figure 1: iCalendar overview

WS-Calendar defines the Interval, a profile of the vtede-cempenentVTODO Component requiring only a
duration and an artifact to define service delivery and performance. WS-Calendar also defines the
CalendarGluon eempenentComponent, a container for holding only a service delivery and performance

artifact, to associate with a eempenentComponent or group of eempenentsComponents.

WS-Calendar Components
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Figure 2: WS-Calendar and EMIX

A set of Intervals that have defined temporal relationships is a Sequence. Temporal relationships express
how the occurrence of one Interval is related to another. For example, Interval B may begin 10 minutes
after Interval A completes, or Interval D may start 5 minutes after Interval C starts. Ar-CalendarA Gluon
linked to a Sequence defines service performance for all Intervals in the Sequence. Because each
Interval has its own service performance contract, specifications built on WS-Calendar can define rules
for inheritance and over-rides with a Sequence.

The Partition is a sub-class of a Sequence in which all Intervals follow consecutively with no lag time.
Intervals in a Partition normally have the same Duration, but WS-Calendar does support overriding the
duration on an individual basis.

Scheduling Sequences

A Sequence is a general pattern of behaviors and results that does not require a specific schedule. A
publishing service may advertise a Sequence with no schedule, i.e., no specific time for performance.
When the Sequence is invoked or contracted, a specific performance time is added. In the original
iCalendar eempoenentsComponents, this would add the starting date and time (dtStart) to the
component.Component. In WS-Calendar, we add the starting date and time only to the first Interval of a
Sequence; the performance times for all other Intervals in the Sequence are derived from that one start
time.

Academic Scheduling example
Classroom Schedule 1 Classroom Schedule 2

Registrars information

4

75 minute class

Registrars information

4

1 hour class

1 hour class 75 minute class

1 hour class :
75 minute class
1 hour class
75 minute class
1 hour class

1 hour class 75 minute class

™ o - ® c 9 ® Wn

S
e
q
u
e
n
c
e

75 minute class

1 hour class

Figure 3: Classroom Scheduling Example

A college campus uses two schedules to schedule its buildings. In Schedule 1, classes start on the hour,
and follow one after another; each class starts on the hour. In the second schedule, each class lasts an
hour and a quarter, and there is a fifteen minute gap between classes; classes start on the half hour. On
many campuses, the Sequence in Schedule 1 may describe classes taught on Monday, Wednesday, and
Friday. Schedule 2 may describe classes taught on Tuesday and Thursday.

The registrar’s office knows some key facts about each classroom, including whether it hosts a class
during a particular period, and the number of students that will be in that class. The college wishes to
optimize the provision of building services for each class. Such services may include adequate ventilation
and comfortable temperatures to assure alert students. Other services may ensure that the classroom
projection systems and A/V support services are warmed up in advance of a class, or powered off when a
classroom is vacant.

Although most classes meet over typical schedule for the week (M-W-F or Tu-Th), some classes may not
meet on Friday, or may have a tutorial section one day a week. The registrar’'s system, ever mindful of
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student privacy, shares only minimal information with the building systems such as how many students
will be supported.

The Registrar’s system schedule building systems using the-Calendar Gluon (registrar’s information) and
the student counts for each Interval, and schedules the Sequence in classroom schedule 1 three days a
week for the next 10 weeks. The Registrar’s system also schedules the Sequence in classroom schedule
2 two days a week, also for 10 weeks.

This example demonstrates a system (A) that offers services using either of two Sequences. Another
business system (B) with minimal knowledge of how (A) works determines the performance requirements
for (A). The business system (B) communicates what these expectations are by scheduling the
Sequences offered by (A).

Market Performance schedule

A factory relies on an energy-intensive process which is performs twice a year for eight weeks. The
factory has some flexibility about scheduling the process; it can perform the work in either the early
morning or the early evening; it avoids the afternoon when energy costs are highest. The factory works up
a detailed profile of when it will need energy to support this process.

industrial load profile

energy requirements

4

5 megawatts

10 megawatts
15 megawatts
15 megawatts
15 megawatts
15 megawatts

3 megawatts

industrial load profile

energy requirements

4

5 megawatts

10 megawatts
15 megawatts
15 megawatts

15 megawatts

53 0 — ~+ — ~+ = Q T

15 megawatts

3 megawatts

Figure 4: Daily Load Profile for Market Operations Example

Factory management has decided that they want to use only renewable energy products for this process.
They approach two regional wind farms with the intent of making committed purchases of wind energy.
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The wind farms consider their proposals taking into account the seasonal weather forecasts they use to
project their weather capacity, and considering the costs that may be required to buy additional wind
energy on the spot market to make up any shortfalls.

Each energy supplier submits of the same Sequence, a schedule, i.e. a daily starting time, and a price for
the season’s predUFCien-production. After considering the bids, and other internal costs of each
proposal, the factory opts to accept a contract for the purchase of a fixed load profile (Partition), using the
evening wind generation from one of the suppliers. This contract specifies Schedules of load purchases
(starting data and time for the Sequence) for each day.
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