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Master Clocks

® Pulse on the hour jump-
syncs
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® Master per site
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PPS

® The ultimate timing reference

® One pulse, on the second
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IRIG B

® |nter-Range Instrumentation Group

® je.
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rockets, missiles
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|OMhz / 5Mhz

® |ab frequency references
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“Time Code”

® SMTPE — Audio time code
® V|ITC —Video time code

- ® Used in audio, video, film production =~
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Word Clock

® Digital audio synchronisation
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NTP
Network Time Protocol

® v| RFC958 — September 1985
® Capable of <100ns lock within a LAN

o= - ) y ot B g - = ry L 3 =3 -
cq..ﬂ-;:uth 4’:" q f\.ﬂ\ 4 - ) =N -- ﬂ: .-.{:-,.'v ."-"1‘“““:7-. A

Tuesday, 25 January 2011



Strata
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NTP Strata

® Stratum 0 — Master clock

® Stratum | — Directly connected to master

® Stratum 2 — Slaved to a Stratuml|
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Telco Strata
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PTP
Precision [ime Protocol

® “Replacement” for NTP
® vl (2002) multicast LAN only

‘® v2 (2008) routable, only slightly better then
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Managing Time
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Why have accurate time?

® Users complain if >10 min
® Kerberos refuses if > 5 min

® Users actually complain if > Omin
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Time Standards

® GMT — Greenwich Mean Time
e UTC — Civil standard
® UTO0 —Astronomical Time

® UTI| — Mean Solar Time
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Time Zone Databases

® “tz Database’” — The canonical Database
® Used by just about everybody
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Daylight Savings

® Usually | hour “forward” in summer
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Silly Time Zones

® AU — Adelaide — UTC+9:30
® AU — Eucla - UTC+8:45
® S| - Singapore — UTC+7:20 (Historic, pre 1941)
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Large Scale
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Local Masters

® [wo or three physical hosts with good clocks
® Synced off:

® Nearby Stratum |/2 NTP (3-5 no more)

o GPS

® Caesium / Rubidium & GPS/NTP

® Consider NTP appliances




Distribution

® |f > |000 clients then distribution may be
needed
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Slaves

® Sync to masters or distribution as
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NTP “Local”

® Most default NTP configs set up a local
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Virtual Machines

® Virtual guests are never timing masters
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Managing Time
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Time Zones

® Use the OS’ zone database
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Daylight Savings
® For embedded developers only

® Everyone else use tz DB

® (0-2h offset, by minute or |5m

® Direction
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Leap Seconds

® Not every minute has 60 seconds
® Some have 61|
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Questions!

- Julien Goodwin — Studio442
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