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This paper gathers together several threads of discussion and tries to address some of the points raised in the e-mail discussions of my proposal to remove support for leap seconds from ACCEPT and CURRENT-DATE.

When the COBOL language was first being developed, time, as stored on a computer, was generally inexact.  One might set the time to a wall clock or a table clock in the computer room, or ones wristwatch, or what a colleague said it was.  You were lucky if was accurate to within a couple of minutes.  The precision of hundredths of seconds in ACCEPT … FROM TIME did not imply that degree of accuracy, but rather it was a relative measure.

To some extent that view of time still exists.  For example, at my desk the time on the network and the time on the telephone and the mainframe are all different.  I set my watch to the radio.  I just linked to the USNO (Naval Observatory) and even allowing for the fact that what I hear maybe 4 seconds late, the mainframe is still not in sync with USNO time.  My watch, which I set to my local radio station is pretty close.  The technical problems of synchronizing clocks with a national or international standard are not trivial at all.  One ubiquitous problem is varying propagation delays.  The point is that failure to record a leap second does not material affect the accuracy of time as used in almost all cases today.  We don’t claim to be accurate to the second!

ACCEPT … FROM TIME is appropriate in this environment.

Later, FUNCTION CURRENT-DATE was added.  It can report on the local time differential factor from UTC.  Note that the presence of fractions of a second does not imply greater accuracy of the value, just greater precision.  We can be, and often are, still off by minutes.

Leap second was around when CURRENT-DATE went in to the addendum, but it was not considered.  In fact, the first leap second was mid 1972.  Now, thirty years after the first leap second, there is apparently a need on the part of some applications to allow for the recording of leap second.  The problem arises because there are many pieces of software, both commercial and in-house, that will not be able to deal with leap second.  Most DBMSs today do not allow an application to store a data of type time or timestamp with seconds = 60.  The introduction of this data will cause problems with existing, conforming programs.  Specifically there will be unexpected errors for seemingly bad data.  It will require programming effort get around the problem.  Therefore, extending the range of seconds to 60 is very much an affecting change and will have very wide impact.  Some problems that an application might face are: what is three minutes prior to xx:xx:60?  Also, under what circumstances should the value of 60 be accepted as valid?  In all cases?  For the middle of the month?  Answering and coding these answers will be much more complex than windowing a 2-digit year.

As has been pointed out elsewhere, leap second is different from leap day.  Leap second is not predictable more than a few months ahead.  Nor is there a systematic way to determine past leap seconds.  Also, whereas leap day does affect the everyday lives of businesses and people, leap second doesn’t.

Within our shop we process multiple transactions PER SECOND and have never felt the need to record leap second.  That is because we do not need to be so accurate in our time.  Our clocks do not all match each other.  They do not match the USNO.  And, from time-to-time we have to reIPL the system.  That’s a good time to make any necessary adjustments.

A beginning place for technical information on this subject is http://tycho.usno.navy.mil/leapsec.html.  One paragraph addresses the question about the maximum magnitude for the leap second correction, “In order to keep the cumulative difference in UT1-UTC less than 0.9 seconds, a leap second is added to the atomic time to decrease the difference between the two. This leap second can be either positive or negative…”  

One of the things I learned during this research is that there are two systems of time that are not adjusted for leap second: TAI (International Atomic Time) and GPS (global positioning).  They are and always will be an integral number of seconds different from UTC and the difference will change with each leap second.

If there is a legitimate need for increased accuracy in the recording of time within COBOL applications, then a new intrinsic function is the the way to go.  For example, FUNCTION CURRENT-DATE-UTC.  This would differ from CURRENT-DATE is several ways.  First, it would allow for seconds = 60 and for minutes with only 59 seconds.  Second, it would have more places to the right of the decimal point I have seen time to at least 4 decimal places.  Should the function allow for expansion?).  Third, it might conform to ISO 8601 by adopting Z as the time-zone designator for UTC (5.3.3) and the T symbol as the time designator (5.4.1).  Finally, the implementor would define, or report through a helper function, the maximum error between the reported time and UTC.  Whatever the functionality of this new feature, the existing features should remain untouched.

It has been suggested that ACCEPT … FROM TIME WITH LEAP SECOND might be useful.  Without the ability to determine the time zone, allowing for leap second alone does not provide enough information.  One way to address would be to add ACCEPT … FROM TIME ZONE as a new format.  Is the current limitation of only two decimal places for ACCEPT … FROM TIME?  If so, then we should just stick with a new intrinsic function such as was suggested in the previous paragraph.

