
Subject: Re: Conversion of MS 64bit timestamps to JD
Posted by Dick Jackson on Sat, 12 Nov 2016 02:35:43 GMT
View Forum Message <> Reply to Message

On Thursday, 10 November 2016 18:23:56 UTC-8, andrew...@gmail.com  wrote:
>  Hi All,
>  
>  I'm  converting some astronomical files from SER format to FITS.
>  
>  The SER format contains timestamps as Micrsoft 64bit integer, described as :-
>  
>  “Holds IEEE 64-bit (8-byte) values that represent dates ranging from January 1 of the year
0001 through December 31 of the year 9999, and times from 12:00:00 AM (midnight) through
11:59:59.9999999 PM. Each increment represents 100 nanoseconds of elapsed time since the
beginning of January 1 of the year 1 in the Gregorian calendar. The maximum value represents
100 nanoseconds before the beginning of January 1 of the year 10000.”
>  
>  
>  Does anyone have a prebuilt function to convert these 64bit integers to Julian Day?
>   
>  
>  Andrew

Hi Andrew,

I don't have a prebuilt function, but if you need to build one, here's what I see as the tricky parts:

Going with the naive assumption that the SER value for Jan. 1, 1 CE is 0, and that the values are
integers (not IEEE 64-bit floating point, which IDL doesn't support directly*—can you confirm
that?) and using the Gregorian calendar as required (not Julian):

IDL> help,y,mo,d,h,m,s
Y               LONG      =         2016
MO              LONG      =           11
D               LONG      =           11
H               LONG      =           20
M               LONG      =           16
S               DOUBLE    =        24.000000

IDL> Long64((Greg2Jul(mo,d,y,h,m,s) - Greg2Jul(1,1,1,0,0,0)) * 24LL * 60 * 60 * 1D7)
    636144921839999872

Adding 1D-7 to s makes no effect:

IDL> s=24D + 1D-7
IDL> s
       24.000000100000001
IDL> Long64((Greg2Jul(mo,d,y,h,m,s) - Greg2Jul(1,1,1,0,0,0)) * 24LL * 60 * 60 * 1D7)
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    636144921839999872

The 0.0000001-second increment is lost in Double-precision of large day number,
so try a formula with day computed separately from fraction of day:

IDL> s=24
IDL> Long64((Greg2Jul(mo,d,y) - Greg2Jul(1,1,1)) * 24LL * 60 * 60 * 1D7) + Long64(((h * 60D +
m) * 60D + s) * 1D7)
    636144921840000000
IDL> s=24D + 1D-7
IDL> Long64((Greg2Jul(mo,d,y) - Greg2Jul(1,1,1)) * 24LL * 60 * 60 * 1D7) + Long64(((h * 60D +
m) * 60D + s) * 1D7)
    636144921840000001

So, a function could compute this from the six parameters:
serDateTime = Long64((Greg2Jul(mo,d,y) - Greg2Jul(1,1,1)) * 24LL * 60 * 60 * 1D7) + Long64(((h
* 60D + m) * 60D + s) * 1D7)
    
Just to push the limits, what if we do Nov. 11, 9999 (with fraction of a second):

IDL> y=9999
IDL> Long64((Greg2Jul(mo,d,y) - Greg2Jul(1,1,1)) * 24LL * 60 * 60 * 1D7) + Long64(((h * 60D +
m) * 60D + s) * 1D7)
   3155335641840000001

Can Long64 handle another factor of 10?

IDL> y=99990
IDL> Long64((Greg2Jul(mo,d,y) - Greg2Jul(1,1,1)) * 24LL * 60 * 60 * 1D7) + Long64(((h * 60D +
m) * 60D + s) * 1D7)
  -9223371307014775807
% Program caused arithmetic error: Floating illegal operand

Nope.
So indeed, 64-bit works to number the 100 ns intervals from year 1 to year 9999.

Working the other way, to turn serDateTime into six parameters:

IDL> serDateTime = 636144921840000001 ; 2016-11-11T20:16:24.0000001 from above

IDL> Jul2Greg,(serDateTime / (24LL * 60 * 60 * 10000000)) + Greg2Jul(1,1,1,0,0,0),mo,d,y
IDL> increments = serDateTime MOD (10000000LL * 24 * 60 * 60)
IDL> s = increments MOD (10000000LL * 60) / 1D7
IDL> m = increments / (10000000LL * 60) MOD 60
IDL> h = increments / (10000000LL * 60 * 60)

This seems to have worked:
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IDL> help,y,mo,d,h,m
Y               LONG      =         2016
MO              LONG      =           11
D               LONG      =           11
H               LONG64    =                     20
M               LONG64    =                     16
IDL> s
       24.000000100000001

Hope this helps!

Cheers,
-Dick

Dick Jackson Software Consulting Inc.
Victoria, BC, Canada --- http://www.d-jackson.com

*:  https://en.wikipedia.org/wiki/Double-precision_floating-poin t_format
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