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● “Day” originates from observing the Sun
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time() and struct tmtime() and struct tm
tm struct in <time.h>

int tm_sec Seconds [0, 60]

int tm_min Minutes [0, 59]

int tm_hour Hour [0, 23]

int tm_mday Day of month [1, 31]

int tm_mon Month of year [0, 11]

int tm_year Years since 1900

int tm_wday Day of week [0, 6] Sunday = 0

int tm_yday Day of year [0, 365]

int tm_isdst Daylight Savings Flag



time() and struct tmtime() and struct tm
● 4.16 Seconds Since the Epoch

– actual time of day vs seconds since Epoch: 
“unspecified”!

– each… day shall be… “exactly 86400 seconds”
– time_t t == tm_sec + tm_min*60 + tm_hour*3600 + tm_yday*86400 + 

(tm_year-70)*31536000 + ((tm_year-69)/4)*86400 - ((tm_year-1)/100)*86400 
+ ((tm_year+299)/400)*86400
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Map of North America including states and 
provinces, by Kaldari and Halava, cc-by-sa
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Sunrise in Florida, by Surge123. CC-BY 3.0.
Waxing half moon over Brofjorden, by W.carter. CC0. 
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Sun, Earth, Equinox, SolsticeSun, Earth, Equinox, Solstice

Orbital relations of the Solstice, Equinox & Intervening Seasons, by Colivine. CC0.

https://commons.wikimedia.org/wiki/File:Orbital_relations_of_the_Solstice,_Equinox_%26_Intervening_Seasons.svg
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● Astronomy: 365.0-365.3 days/year

– Tropical year, observed, March equinoxes
– Synodic months, conjunction Moon-Sun
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Supplement to the Astronomical Almanac
– 3rd Ed. (uscibooks.com)
– (archived summary)
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Time standards: UTCTime standards: UTC
● UTC: coordinated universal time

– Same SI seconds as TAI (constant duration)
– Within 1 seconds of UT1 (solar time)
– Add leap seconds to keep UTC close to UT1
– Integer number of SI seconds behind TAI (now: 37s)

● UTC shows: humans choose the reality of solar 
position over the perfect model which is TAI
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● Last minute of 30 June or 31 Dec UTC

– As needed, per Int’l Earth Rotation… Service (IERS)
– Makes the last minute have 61 seconds on some days
– Clock reads “23:59:60”

● 27 leap seconds in 49 years (1972-2020)
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