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Part I ~ Calendars
YYYY-MM-DD



Anno Mundi 5785

Anno Domini 2024

Anno Hegirae 1446

Epochs

-???

Today

Anno Reliability 21



… C MIN
CIO FUNDANO ET
C VETTENNIO SE

VERO COS



Μέτων
c. 432 BC

● 19-year lunisolar 
cycle



Julius Caesar
100–44 BC



Dionysius
470–544 AD

● 👍 19-year lunisolar cycle
● AD epoch
● Prediction of Easter, a.k.a. 

“computus”



Bede
672–735 AD

● 👍👍 19-year lunisolar cycle
● 👍 AD epoch
● 👍 Prediction of Easter



Gregorius XIII
1502–1585

bool isLeapYear(int y):

1600 1700 1800 1900
2000 2100 2200 2300
etc.



t += 10



Nicholson
1655–1727



Karl XII
1682–1718Year Gregorian Carolian

1700 J+11 J+1

1704 J+11 J+2

1708 J+11 J+3

1712 J+11 J+4

…

1736 J+11 J+10

1740 J+11 J+11



Karl XII
1682–1718Year Gregorian Carolian

1700 J+11 J+1

1704 J+11 J+2

1708 J+11 J+3

1712 J+11 J+0

…

1736 J+11 J+10

1740 J+11 J+11



Ленин
1870–1924
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YYYY-MM-DD



Month
Martius
Aprilis
Maius
Iunius
Quintilis
Sextilis
September
October
November
December
???

Ianuarius
Februarius
Martius
Aprilis
Maius
Iunius
Quintilis
Sextilis
September
October
November
December

Ianuarius
Februarius
Martius
Aprilis
Maius
Iunius
Iulius
Augustus
September
October
November
December



Lunisolar
11yr8yr

19yr

---    <>    +++

19 years × 12 moons + 7 moons = 235 moons



Part I ~ Calendars
YYYY-MM-DD



Sidereal day 1.000 rev 23h 56m 04s
Solar day 1.003 rev 24h 00m 00s

Day



Week / Classical planets

M
ercury

Sun
M

oon
Venus

M
ars

Jupiter

Saturn



Week
Latin English Old Saxon

Solis Sunday Sunnundag

Lunae Monday Manundag

Martis Tuesday Tiuwesdag

Mercurii Wednesday Wodanesdag

Iovis Thursday Thunaresdag

Veneris Friday Friadag

Saturni Saturday Satarnesdag



Sunday 1st! Monday 1st!

Dé Céadaoin / Wed

Déardaoin / Thu

Dé hAoine / Fri



Boundaries

day

sólarhringur

dagur

nychthemeron

Opposite 
of night

24 hours
midnight

midday

sunset sunrise



Tuesday
29th October

2024 anno Domini



Part II ~ Clocks



Shishi-
odoshi
鹿威し



Klepsydra



Sundial
13:00

13:10
13:20

13:30



Hourglass,
Candle



Verge &
Foliot

http://www.youtube.com/watch?v=HS3gmVrBDDM&t=90
http://www.youtube.com/watch?v=HS3gmVrBDDM&t=313
http://www.youtube.com/watch?v=HS3gmVrBDDM&t=515


Balance Wheel / Spring

http://www.youtube.com/watch?v=-HnGwEiR5a0&t=380


Pendulum

http://www.youtube.com/watch?v=lR8QkAzIteA&t=35


Shortt vacuum
pendulum



At the fifty-seventh second the door of 
the saloon opened; and the pendulum 
had not beat the sixtieth second when 
Phileas Fogg appeared, and in his calm 
voice, said, “Here I am, gentlemen!”

Around the World in Eighty Days
Jules Verne, 1872

Clocks in fiction



Tuning fork



Quartz



Atomic clocks
2.105 eV == 0.33 fJ

λ = hc/E
   = 590 nm

t = λ/c
   = 1.968 fs

1/t = 508 THz

D



Atomic clocks 9192631770 Hz

A B



Clocks in space



Synchronization



Ruth Belville



Standard Time
Dublin Mean

Time
1880-1916

Paris Mean
Time

1891-1911



Sync at a
distance



● Pips
● Constant radio signal

Radio MSF Cumbria 🠄

🠄 SREcon

http://www.youtube.com/watch?v=wQi58lKrRuU


Utility Frequency





Part III ~ Computers



RDTSC
Read Time Stamp Counter

uint64_t gettime() {
uint64_t time = __rdtsc();
return time;

}

$ objdump -d gettime.o
<gettime>:

rdtsc
shl rdx,0x20
or rax,rdx
ret



CPUID
$ cpuid -1l 0x16
CPU:
   Processor Frequency Information (0x16):
      Core Base Frequency (MHz): 0xc1c (3100)
      Core Maximum Frequency (MHz): 0xe10 (3600)
      Bus (Reference) Frequency (MHz): 0x64 (100)

   Advanced Power Management Features (0x80000007/edx):
      TscInvariant = true



RFC 868 / rdate

$ rdate -p time.nist.gov
Tue Oct 15 00:59:10 BST 2024

$ rdate -p time.nist.gov
Tue Oct 15 01:01:36 BST 2024



Postcard Time Protocol



POSIX API (easy mode)
$ strace ./toy_time
time(NULL)    = 1729020973 (2024-10-15T19:36:13+0100)



POSIX API (μs mode)
$ strace ./toy_gettimeofday
gettimeofday({tv_sec=1729022043, tv_usec=920849}, NULL) = 0



VDSO
$ cat /proc/PID/maps
...
7f1b078f0000-7f1b078f2000 r-xp 00000000 [vdso]

$ file vdso.dump
vdso.dump: ELF 64-bit LSB shared object, x86-64, version 1 (SYSV), 
dynamically linked, stripped

$ objdump -T vdso.dump

vdso.dump: file format elf64-x86-64

DYNAMIC SYMBOL TABLE:
0000000000000af0  w  DF .text  00000000000003a6  LINUX_2.6  clock_gettime
0000000000000ea0  w  DF .text  0000000000000063  LINUX_2.6  clock_getres
00000000000007d0  w  DF .text  00000000000002e2  LINUX_2.6  gettimeofday
0000000000000ac0  w  DF .text  000000000000002e  LINUX_2.6  time
0000000000000f10  w  DF .text  000000000000002a  LINUX_2.6  getcpu



POSIX API (ns mode)
$ strace ./toy_clock_gettime
clock_gettime(CLOCK_REALTIME,
   {tv_sec=1729024803, tv_nsec=557330460}) = 0
clock_gettime(CLOCK_MONOTONIC,
   {tv_sec=847635, tv_nsec=834750095}) = 0
##### Linux only #####
clock_gettime(CLOCK_BOOTTIME,
   {tv_sec=847635, tv_nsec=835235356}) = 0
clock_gettime(CLOCK_TAI,
   {tv_sec=1729024840, tv_nsec=559715916}) = 0



Leap seconds



Digital synchronization



non-SyncE
125.010 MHz

125.164 MHz 124.998 MHz

124.892 MHz

125.010 MHz

125.010 MHz 125.010 MHz

125.010 MHz

SyncE



Precision Time Protocol
TS

Sync

Follow
up

D
el

ay
 R

eq

D
elay R

esp

TD

T
S T

D



Pocket watch
● GSM NITZ
● GPS / GNSS
● NTP
● Manual config




