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	Executive Summary:
	This note discusses modeling of dates and times for S-101 
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Introduction / Background
TSMAD is considering the modeling of dates and times especially start and end dates and recurring periods. This note provides a perspective on modeling issues. This note also points out a likely problem for S-100 models in general, connected to using ISO 8601 formats for the representation of dates.
Representation of recurring intervals
TSMAD plans to model intervals/periods (recurring and non-recurring) using start and end date (or date+time, or time). Effective times will be modeled using just the start date, time, or date+time.
S-100 and S-101 cite the 2004 edition of ISO 8601 as the reference for representation of dates and times. Using the 2004 edition of ISO 8601 causes a problem for representing recurring periods with start/end dates because ISO 8601:2004 does not allow “truncated representation” where leading components of a date or time are omitted. This was permitted in earlier versions (ISO 8601:2000). A plain reading of ISO 8601:2004 suggests that the S-57 formats ‑‑MMDD and –MM are not permitted.
S-57: The formats conform to ISO8601:1988.

· The S-57 attributes for dates are DATSTA, DATEND, PERSTA and PEREND, format CCYYMMDD, or ‑‑MMDD or –MM.

· S-57 also defines TIMEND and TIMSTA for times, with format CCYYMMDDThhmmss (mandatory). This is a “complete representation” in ISO 8601 terminology.
The Inland ENC encoding guide (ed. 2.3.4) uses DATEND, DATSTA, PEREND, and PERSTA, and cites the 1988 edition of ISO 8601 as a reference for format.
In XML, the formats of dates and times are also derived from ISO9601:1988. XML has several built-in types for dates and times, including date, time, dateTime, duration, year, same month each year, same day each month, same month and day each year , and month in a specified year. Representations using leading hyphens can be used for the “same month each year” or the “same month and day in each year”.
ISO 8601:2004 includes representations for durations and recurring intervals but they require structured strings like “Rn/YYYYMMDDThhmmss/PnnYnnMnnDTnnHnnMnnS” and TSMAD policy for S-100 is not to use structured formats for strings.
Possible solutions:

1. Amend S-100 and S-101to permit use of earlier editions of ISO 8601 and continue to use the S-57 formats; or,
2. Confirm that S-100 representations of dates and times must conform to ISO 8601:2004, and revise the dates/times model of S-101 to use a different representation for recurring intervals. Defining new attributes for “number of recurrences” and “duration” as in ISO 8601:2004 should work, but will make the model a little more complex.
Dates and Times Model
While the ISO dateTime format makes it  theoretically unnecessary to define different attributes for date, time-of-day, and date-time values, separating them has practical advantages for S-100 in that application developers know from the beginning whether they are dealing with a date, time, or combination. Defining a single attribute (of type dateTime) means constraints or business rules must be written for the DC&EG, and encoded in applications, to define when and how the date or time part of the representation must be coded and interpreted, according to whether it is used for effective date, working days, work schedules, holidays, etc.
A similar argument applies to using different attributes for starts and ends – applications are simplified if starts and ends are coded in different attributes (as in S-57) because programming logic relating to attribute order becomes unnecessary.
The sub-working group is requested to consider the need for business rules and application logic when defining the dates and times model. Retaining the S-57 model should be one of the possibilities.

The figure below shows a prototype model. It does not address all the difficulties brought up in the sub-working group discussion but should provide another perspective on possibilities. Attention is drawn to the complex attribute dates; also to the allowed values for typeOfDate.
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Modeling work schedules
Another perspective on dates and times is the SNPWG model of work schedules, which can be used for work schedules for pilot agencies or port services, operating times for bridge opening, etc. The model as used in the SNPWG application schema for Marine Protected Areas is shown in the figure below.
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The association with the “Authority” information type indicates that the service hours can be used to encode the work schedule for an “authority” (e.g., a port authority). Definitions for the objects and types are on the SNPWG Wiki
. Summaries are in the table below.
	Item name
	Type
	Definition

	ServiceHours

(attributes inherited from InformationType)
	information type
	The time when a service is available and known exceptions

	NonStandardWorkingDay
	Information type
	Days when many services are not available. Often days of festivity or recreation when normal working hours are limited, esp. a national or religious festival, etc.

	dateStart, dateEnd, periodStart, periodEnd
	attributes
	S-57 DATSTA, DATEND, PERSTA, PEREND

	workingSchedule
	complex 
	Work schedule for a day or range of days in the work week

	dayOfWeekRange
	complex 
	A range of days of the week, expressed as a complex type

	workingHoursOfDay
	complex 
	The working hours of the day for the port or service

	dayOfWeek
	enumeration
	Day of the week

	timeReference
	enumeration
	UTC or local time

	timeOfStartOfWork
	Time
	The time of the start of the working day

	timeOfEndOfWork
	Time
	The time of the end of the working day

	fixedDate
	Date
	The date when an event, such as a festival or national holiday, recurs on the same day each year in the Gregorian calendar

	variableDate
	text
	A day which is not fixed in the Gregorian calendar


The prototype model described in the previous section is compatible with the date attributes of ServiceHours and the complex attribute workingHoursOfDay, but still requires fixed and variable holidays to be separately encoded.
Another perspective comes from IENCs. The Inland ENC specification does not attempt to model work schedules in the application schema, but places them in an XML support file. Both regular and special work schedules can be encoded in these support files.
The point here is that the dates and times model will probably be used in more situations than ENCs. Over-constrained models or representations will have negative effects on interoperability. The dates and times model should be general and easily applied in other product specifications or domains too.
Action Required of TSMAD:
TSMAD is invited to:

· review the S-100 and S-101 representation formats for dates and times, taking into account the differences between editions of ISO 8601;
· confirm or revise the S-100 and S-101 specifications for representation formats for dates and times, and references to the ISO 8601 standard;
· note the SNPWG and IENC approaches to modeling working schedules;
· consider the impact of the dates and times model on business logic and application logic, and its  generality of the model, in the context of other domains as well as ENCs.
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