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PROPOSED REVISION:
 Minor changes and responses to Reference 2.
JUSTIFICATION:
This proposal corrects a typographical error (J4/99-0476(124)) and makes two suggested improvements (J4/99-0476(128) and (129)).  See Discussion below.

COMPATIBILITY:
 This feature is compatible with ANSI X3.23-1985 as amended by ANSI X3.23a-1989 and ANSI X3.23b-1993.

DISCUSSION:
Initial Investigation

Following are comments from Reference 2.  My comments are interspersed, preceded by “WM>”.

123 Intrinsic Functions, 15.4, Date conversion functions, page 562 

While I don't disagree with the general treatment in the standard, which I think is very good. I do feel that some more explanations and caveats would be helpful. 

1) It is not possible to accurately predict conversions between Gregorian dates and integer days in the very long term future. Nor is it possible to predict conversions between these forms of date and TAI seconds, even in the very much shorter term future, i.e. more than a few months ahead. My notes (99-0217 and still in progress) on dates, times and durations explain this in some detail. 

The conversion between Gregorian dates and integer days is probably good for about 2000 years, barring unforeseen events. 

It is highly probable that the Gregorian calendar, as currently defined, will apply too many leap days over the next 8000 years and that, consequently, some will have to be dropped. 

WM> I don’t think the Standard needs to address or explain these problems.

2) The term Julian date as used in some of the functions is what the draft ISO8601:1997 describes as an ordinal date, which would be a better description. I haven't seen the final version of ISO8601:1999 yet. Astronomers often use the term Julian date to refer to the use of Julian days with associated times, while historically and probably most accurately Julian dates refer to dates of the Julian calendar and were still used by some countries until the early 20th century. 

WM> There are at least four relevant terms that include the word “Julian”:  (1) “Julian calendar,” the calendar authorized by Julius Caesar in 46 B.C., where every fourth year is a leap year; (2) “Julian period,” devised in 1582 by Joseph Scaliger and named after his father Julius, based on an epoch of noon, January 1, 4713 B.C.; (3) “Julian Day,” the day number within the Julian period, used by astronomers; and (4) “Julian date,” a date expressed as an ordinal number, from 1 through 366, within a specified year.  In my experience, this fourth usage has been common in the data processing community for several decades, although its use may have diminished in recent years.  The COBOL standard first used it in the Intrinsic Function amendment, and it has been carried forward into the current draft.

WM> J4 should discuss whether we want to retain our current terminology, “Julian date form,” or change to “ordinal date” to avoid confusion and be consistent with ISO 8601.  See “Open Issue 1.” 

3) A note to the effect that Julian days and modified Julian days can be derived from integer-date by adding or subtracting the appropriate numbers would be desirable. 

Julian day for 1st January 1601 starting at midnight is 2,305,447.5 + 365 + 1 = 2,305,813.5, according to my calculations using the tables on page K4 of the 1989 Astronomical Almanac. It should be noted that Julian days start at noon. 

A modified Julian day is the Julian day minus 2,400,000.5, it starts at midnight rather than at noon. 

WM> I don’t think the Standard needs to discuss the concept of a Julian Day or how to calculate one.  It’s not appropriate for our intended audience.  For any user who has a need to calculate the Julian Day, it will be obvious how to derive it from the integer date form.  For other users it would be more likely to confuse than to edify.

4) Maybe add functions to convert Gregorian and integer dates to and from TAI seconds. There would need to be a proviso that conversions for future dates can not be accurately predicted for more than a few months ahead, because of the vagaries in the application of leap seconds. It would also be necessary to consider how backward extrapolation from 1972 should be done, since while TAI, which uses SI seconds, can be extrapolated directly back to 1956, prior to the introduction in 1972 of the redefined UTC, when leap seconds were formally introduced, the previous forms of UTC, UT1 and GMT used the concept of a year containing exactly 86400 seconds, even if some seconds had to be slightly longer or shorter than normal during the period from about 1960 to 1972.

WM> There is an apparent mistake in this comment.  Rather than “a year containing exactly 86400 seconds,” the Commenter probably meant to write “a day containing exactly 86400 seconds.”

WM> I don’t think it would be advisable to add the suggested functions in this revision of the Standard.  Their usefulness in COBOL is questionable, and several problems would have to be solved, as the Commenter has pointed out.

5) Maybe explain the relationship between CORBA's definition of UTC seconds and TAI seconds. I don't know it myself for sure. The base time for CORBA's definition is 15th October 1582 at 00.00 hours, which is when the Gregorian calendar was first adopted by a limited number of Roman Catholic countries. Presumably, until 1972, it uses seconds that were 1/86400th of a calendar day, where those during the earlier forms of UTC from the 1960's were of occasionally variable length within the same year. I don't currently know whether this form of time reckoning was devised specifically for CORBA or whether it was obtained from some other standard.

Both UTC and TAI use the SI second as the measurement of the length of a second. At the time of the introduction of the redefined UTC on the 1st January 1972, the difference between TAI and UTC was set at ten seconds and, by the use of leap seconds, the difference is always maintained as an integral number of seconds. 

WM> I don’t think the Standard needs to address or explain these issues.

124 Intrinsic Functions, 15.5 Summary of functions, pages 562-566 

Table 20: 

DAY-OF-INTEGER - uses term "Julian date" inappropriately 

WM> See Open Issue 1.

INTEGER-OF-DAY - uses term "Julian date" inappropriately 

WM> See Open Issue 1.

LOCALE-DATE - replace "data" by "date" 

WM> A typographical error.  See Proposed Change 1.

TEST-DAY-YYYYDDD - uses term "Julian date" inappropriately 

WM> See Open Issue 1.

Why is a function, which has only alphabetic arguments, of type alphanumeric? (see LOWER-CASE, MAX, MIN, REVERSE, UPPER-CASE,...) 

WM> I don’t know.  See Open Issue 2.

126 Intrinsic Functions, 15.17, DATE-OF-INTEGER, page 578 

see 15.4 Date conversion functions 

WM> See Discussion item 123 above.

127 Intrinsic Functions, 15.19, DAY-OF-INTEGER, page 580 

see 15.4 Date conversion functions 

WM> See Discussion item 123 above and Open Issue 1 below.

128 Intrinsic Functions, 15.18, DAY-TO-YYYYMMDD, page 579 

15.18.2, Arguments, item 1 

I think that this could reasonably exclude the value zero. Perhaps the rule should be restated as "Argument-1 shall be a non-zero positive integer less than 1000000.". I know that validation can be done with TEST-DAY-YYYYMMDD, but following that line, negative values could also be allowed. 

WM> There is an apparent typo in this comment.  The function name should be DATE-TO-YYYYMMDD.

WM> I think this is a reasonable observation.  I see no reason to explicitly allow 000000 when we explicitly disallow negative numbers and integers greater than 999999.  See Proposed Change 2.

129 Intrinsic Functions, 15.20, DAY-TO-YYYYDDD, page 581 

15.20.2, Arguments, item 1 

I think that this could reasonably exclude the value zero. Perhaps the rule should be restated as "Argument-1 shall be a non-zero positive integer less than 100000.". I know that validation can be done with TEST-DAY-YYYYDDD, but following that line, negative values could also be allowed. 

WM> This is analogous to Discussion item 128 above.  See Proposed Change 3.

132 Intrinsic Functions, 15.35, INTEGER-OF-DAY, page 596 

see 15.4 Date conversion functions 

WM> See Discussion item 123 above and Open Issue 1 below.

PROPOSED CHANGES TO BASE DOCUMENT:
1. Page 566, 15.5 Summary of functions, Table of functions, LOCALE-DATE, change “data” to “date”.

2. Page 581, 15.18.2 DATE-TO-YYYYMMDD function arguments, Argument Rule 1, change “zero or a positive integer” to “a positive integer”.

3. Page 583, 15.20.2 DAY-TO-YYYYDDD function arguments, Argument Rule 1, change “zero or a positive integer” to “a positive integer”.

RESOLVED ISSUES:
NONE.

OPEN ISSUES:
1. Use of the term “Julian date.”  See Discussion item 123(2) above.   I see three options. 

a. Make no changes.  Every place we refer to a “Julian date” it is abundantly clear what we mean.

b. Clarify our use of the term “Julian date form” by adding it to Definitions and/or describing it in 15.4, Date conversion functions.  Also add several entries for it in the Index.

c. Eliminate the use of the term “Julian date” and use the ISO 8601 term “ordinal date.”

2. “Why is a function, which has only alphabetic arguments, of type alphanumeric? (see LOWER-CASE, MAX, MIN, REVERSE, UPPER-CASE,...)”  See Discussion item 124 above.  This is obviously intentional, but I don’t know the reasons.
