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References:
1.
Committee Draft 1.7 for the proposed revision of ISO 1989:1985, COBOL standard - PDF version.  I use Adobe Acrobat Reader, version 4.

2.
Rec ITU-R TF.460-5 Standard-Frequency and Time-Signal Emissions - explains implementation of leap seconds.

3.
Article 33 (S26) of the Radio Regulations - I can't afford this myself and haven't seen it.  I don't know how much of it I could comprehend anyway or how much use it would be for the task in hand.  It is referred to by the reference above.

4.
Supplement to the Astronomical Almanac for 1992, a later version may since have been issued.  It is produced jointly by the USNO and NAO.  Among many other items, it contains a definitive list of the dates on which countries adopted the Gregorian calendar. - unseen by me

5.
ISO 8601:1999 - Representation of dates and times - I can't afford this either and haven't seen the final issued version, though I have seen a fairly recent draft.

6.
ISO/IEC 9945-2:1993, Information Technology - Portable Operating System Interface (POSIX) - Part 2: Shell and Utilities - unseen by me

7.
Greenwich electronic Time (GeT) - recently introduced for ecommerce to provide a mutually agreed reference timestamp for transactions.  I think it is based upon UTC, so would contain leap seconds. see www.get-time.org

8.
Each country's governmental enactments regarding the adoption of the Gregorian calendar and UTC with leap seconds for governmental, legal and commercial activities.  I haven't seen any of these, I think that consulting a lawyer would be the best approach.

9.
Whitaker's Almanac 2000, a UK publication that includes a list of territorial date zones sourced from H.M. Nautical Almanac Office (NAO).

10.
99-0217 - Dates, times and durations (Jones) (this contains a large, though not exhaustive, set of references, it also needs substantial improvement)

11.
99-0596 - Miscellaneous Date and Time Changes (Murray)

12.
00-0151 - Remove support for leap second (Wouk)

13.
00-0176 - Questions about the LOCALE-TIME intrinsic function

14.
00-0189 - further investigation of leap second - revised (Wouk)

15.
00-0209 - Remove support for leap second (Karlin)

16.
00-0223 - Support for leap second (Karlin)

Comments:
While I can't answer all the problems arising, I can provide some references and comments.  My numbering is that of 00-0176.  This also answers some of the questions raised in 00-0223.

1.
a) Rec ITU-R TF.460-5, item 2 in Annex 1 deals with leap seconds in UTC.  It states that a positive or negative leap-second should be the last second of a month, but first preference should be given to the end of December or June and second preference to the end of March and September.  At present less than one leap second per year is necessary, but my own calculations on the effect of the gradually increasing day length and decreasing year length indicate that about two per year would be needed by A.D. 2100 and that about 60 per year would be needed by A.D. 10000.

I think that only a major catastrophe could make a significant difference to this in the short term.  Global warming could be one such event in a relatively minor way, since the loss of the ice sheets would redistribute the water currently near the poles and thereby affect the rate of rotation, since greater mass would be transferred to the equatorial regions when to maintain moments of inertia the rate of rotation would decrease and therefore more leap seconds would be required.  (I'm not a physicist, so this could be checked further, especially with regard to the magnitude of such an effect.  Other effects associated with global warming would also have to be considered, such as the increased capacity of the atmosphere to hold water vapour, thereby redistributing mass further from the centre of gravity.  Even at present, climatic events have short term effects on rotation rate.)

b) The smallest fraction of an hour currently used is 15 minutes by the Chatham Islands, according to Whitaker's Almanac, a reputable UK publication.  However, ISO 8601 allows representation of the time difference to be specified in both hours and minutes, with no specification of any restriction of the number of minutes that can be used.  There may be some circumstances where local time to the precision of a minute is required for certain activities, even though such local time is not adopted as a territory's official time.  However, since local solar time can differ from that of UTC adjusted for longitude (local mean solar time) by up to 16 minutes during the course of a year, there doesn't seem to be much point in using local time derived from UTC to such precision.  ISO 8601 makes no provision for specifying the difference between local time and UTC to a precision involving seconds or fractions of seconds.

Ultimately, a nation state is able to revise its date zones in any way it chooses, within the constraints of ISO 8601, to which it would be strongly advised to conform for the purposes of international trade and communication.

c) It could be reasonable to expect that locales should broadly conform to ISO 8601:1999, in that date representations would be convertible both ways between ISO 8601 and a locale, though I suppose there may be exceptions.  I would have thought that the main differences between locales would be the use of a.m. and p.m., date zones, summer time, formatting and day and month names, which latter could be in different languages.

I understand that locales are also dealt with by ISO/IEC 9945-2:1993, but I don't have access to it myself.

2.
a) While ISO 8601:1999 doesn't specify that both 00:00 and 24:00 should be used to represent midnight, it might be desirable to specify that locales should do so.  When used in conjuction with a date, a time of 00:00 represents midnight at the beginning of the day, while 24:00 represents midnight at the end of the day.  Otherwise, according to ISO 8601, 00:00 and 24:00 are synonymous, though for COBOL this would not be true for ordering and comparison purposes with other times.  More thought is probably required on the possible implications of this.  Where time alone is being considered, 00:00 would be midnight at the beginning of a day, while 24:00 would be midnight at the end of a day, as per the case where a date is associated with the time.  If only one of the 00:00 and 24:00 representations for midnight were to be permitted, I think it would have to be 00:00 that was permitted, because while 00:00:01 for one second past midnight is a valid time 24:00:01 is not.  (ISO 8601 does not state this explicitly, though it is implied by its definition of a calendar day.  However, ISO 31-1 might do so.)  While it is acceptable for a clock to display only one or the other, I think that the internal representations for computers should accept either.

b) Since there isn't a LOCALE-DATE-AND-TIME intrinsic function, I think that it is highly desirable that LOCALE-TIME should support both 00:00 and 24:00 as time representations, since where both components of a date and time are being necessarily formatted separately, the difference is significant as explained above.

3.
I think that it must be a mistake that the intrinsic function CURRENT-DATE does not support time-zone minutes in columns 20-21.

4.
I like the idea of a TEST-TIME intrinsic function, TEST-DATE would also seem to be desirable.  However, from meeting 223, it would seem that this may have to be deferred to a later revision of the standard.

Generally, while I would agree with Jordan Wouk's statements that for many computer systems accurate coordinated time is not currently needed, I think that this position will change dramatically in the future and is already significant for some applications, e-commerce being one of them.  However, I think that where possible computer systems should be designed to avoid excessive need to keep the same time, perhaps by the use of "effective" rather than actual dates and times.

