oBIX Scheduling

oBIX scheduling has been designed for high parity with RFC 2445, the iCalendar specification.  The intent is to build a bridge between enterprise scheduling software and control systems software.

While oBIX closely follows iCalendar, it only defines data that is relevant to control systems.  iCalendar specifies much more data, but information such as meeting organizers, attendees and comments have no defined role at the time this specification was drafted.
Values
oBIX calendars represent values.  Examples of calendar values are temperature setpoints, light levels or whether or not the security devices are armed.  These values are manifest in the type of the calendar object.  
As with the obix:Point contract, the oBIX calendar definition represents the low level abstraction obix:obj.  Real world implementations will be derivative oBIX primitives, with most being obix:bool.
Given that calendars will be derivative types not explicitly defined here, there are two important rules that cannot be expressed by the contracts in this specification:
1. Events within a calendar must match the type of the calendar.
2. Periods returned from the getSchedule operation of a calendar must also match the type of the calendar.
Determining Calendar Value

There are three unique states of a calendar which determine its value.

1. No active events.  The value of the calendar must be the default value as defined its contract.  Unless a calendar implementation defines an interleaving contract, default primitive values are those defined by the oBIX specification itself.  For example:

a. bool = false

b. int = 0

c. real = 0

d. str = “”

e. enum = null

2. One active event.  The value of the calendar must be the value of the event.
3. Two or more active events.  When two or more events are active the following rules determine which event’s value is used:
a. The event with the highest priority value (1-0 where 1 is highest priority and zero is the least.

b. When multiple events have the same priority, the event that occurs first (lowest index) in the list of events wins.
Edge Events
Calendars can be added to watches.  This allows clients to monitor change of value events.
Vcalendar
The core scheduling object is a list of events.
	<obj href=”obix:Vcalendar” is=”obix:Point”>

<list name=”events” of=”obix:Vevent”/>

<op name=”add” in=”obix:Vevent”/>

<op name=”getSchedule” in=”obix:Period” out=”obix:Schedule”/>

</obj>


The following are required and must occur only once:

· events:  The list of events in the calendar.

· add:  The operation with which one adds a new event.

· getSchedule:  The ‘flattened’ state of the calendar for a given period of time.
Vevent
A calendar event, or more specifically, a scheduled value.  The element type must match that of the ancestral calendar.
	<obj href=”obix:Vevent”>


<!—The following are required and must occur only once. -->

<abstime name=”dtstamp”/>

<obj name=”dtstart”/>

<!—The following are optional but only one or the other may occur. -->
<obj name=”dtend” null=”true”/>

<reltime name=”duration” null=”true”/>

<!—The following are optional but must not occur more than once. -->
<abstime name=”created” null=”true”/>

<str name=”description” null=”true”/>

<abstime name=”last-modified” null=”true”/>

<int name=”priority” null=”true”/>

<str name=”summary” null=”true”/>

<list name=”exdate” of=”obix:obj”/>

<list name=”exrule” of=”obix:rrule”/>

<list name=”rdate” of=”obix:obj”/>

<list name=”rrule” of=”obix:rrule”/>

</obj>


The following are required and must occur only once:

· dtstamp:  The date/time that the instance of the vevent object was created in the local time of the calendar server as opposed to “created” which represents the local time of the client.
· dtstart:  Inclusive start time of the event.  
· Can be obix:abstime or obix:date.
· Specifies the very first instance of a recurrence set.

· If there is a dtend, it must be the same type as this object.

· If there is no dtend, the dtend is implicitly same type and value as dtstart.

The following are optional but only one or the other may occur:

· dtend:  Exclusive end time of the event.  
· Must be later than dtstart.

· Can either be obix:abstime or obix:date

· Must be the same object type as dtstart.

· duration:  Positive duration of time.  
The following children are optional and may occur only once:
· created:  This specifies the date and time that the calendar information was created by the calendar client (user agent). 
· description:  A more complete component description than summary.
· last-modified:  The date and time that the vevent was last modified.

· priority:  Defines the relative priority for a calendar component.  The minimum value is 0 the maximum value is 9.  0 means no priority and 1 is the maximum priority.

· summary:  This defines a short summary or subject for the event.

· exdate:  Exception dates, if specified, are used in computing the recurrence set.  The recurrence set is generated by gathering all of the start date-times generated by any of the specified rrule and rdate objects, and then excluding any start date and times which fall within the union of start date and times generated by any specified exrule and exdate objects.  The exdate object can be used to exclude the value specified in dtstart. However, in such cases the original dtstart date MUST still be maintained by the calendaring and scheduling system.  Can contain obix:abstime or obix:date objects.
· exrule:  Exceptions for a recurring event. 

· rdate:  Recurrence dates, if specified, are used in computing the recurrence set.  The recurrence set is generated by gathering all of the start date-times generated by any of the specified rrule and rdate objects, and then excluding any start date and times which fall within the union of start date and times generated by any specified exrule and exdate objects.  Can contain obix:abstime, obix:date or obix:Period.

· rrule:  Pattern for recurring events.  Must be a valid iCalendar RECUR.

Recur

Recur is a string that conforms to the RECUR type of iCalendar.
	<str href="obix:Recur"/>


Period

This defines a contiguous period of time.
	<obj href="obix:Period"-->

<!—Required. -->
<abstime name=”start”/>

<!—The following are required but only one or the other may occur. -->
<abstime name=”end” />

<reltime name=”duration” />

</obj>


The following children are required must occur only once:

· start:  Inclusive start time of the period.  

The following are required but only one or the other may occur:

· end:  Exclusive end time of the event.  Must be later than start.

· duration:  Positive duration of time.  Adding the duration to the start produces the equivalent of the “end” and represents the exclusive endpoint.
Schedule

A list of periods that represent the total state of a calendar for a contiguous period of time.  
· Each period represents an inclusive start time and an exclusive end time.  
· There must not be any overlapping periods.

· There must not be any unspecified time between the start of the earliest period and end of the latest.  
· The periods must be in order, in other words the start time of each period must be equal to the end time of the preceding event.
· The period types must match the type of the calendar.
	<list href=”obix:Schedule” of="obix:Period"/>


