Startup procedure for AUR-Lab RPi-NTP-server
1. Make sure the GPS antenna of the NTP-server has a clear view of the sky and should get good satellite coverage.
2. Turn the NTP-server on.
3. Wait at least 30 seconds for the NTP-server to be properly up and running.
4. Make sure the computers that are syncing against the NTP-server are connected to the network, and then turn them on.
5. The computers and server should ideally be running for a while before time critical operations are conducted, to ensure clock drift has been eliminated.
Checking if the Syncing is running properly (on PCs with Meinberg NTP installed)
1. Run “Quick  NTP Status”, found either in the NTP folder on the desktop of AUR-lab computers, or under Meinberg in the start menu.
2. Below is an example screen of the Quick NTP Status (not connected to the ROV network in this case, but connected to several web servers) [image: H:\NTP\ntp_status.png]
a. When everything is running smoothly, the line with remote=192.168.1.36 should have refid=.PPS., st(Stratum)=1, when value lower than poll value, jitter value well below 10, and offset (in ms) within acceptable range for the operation.
b. [bookmark: _GoBack]Sometimes one of the RPis has had issues with the PPS-signal, leading it to rely only on time from the serial string of the GPS. This will cause status to display refid=SHM(0) and st=4. The time might be about a quarter of a second delayed now, but this offset will be shared by all computers connected to the same network.
c. If refid, st, when and poll is ok, but offset is very large, this typically means your computer was turned on before the NTP server was properly started (see startup procedure). Restarting the NTP service of your computer should fix this in a couple of minutes (found in the same folder as Quick NTP Status, you may need to run as admin).
d. If everything looks ok in NTP Status, but the clock is obviously way off, you need to log on to the RPi and check the NTP Service there (separate instructions on this on the ROV-PC and EIVA-PC).
First time Syncing a computer to the NTP server (ip=192.168.1.36)
1. Windows
a. Syncing using the regular windows approach (Control Panel\Clock Language and Region\Date and time\Internet Time) will only sync your computer to the nearest second, and WILL drift over the course of the operation. So only use this if you do not have anything time critical running on your computer.
b. The AUR-lab computers use Meinberg NTP as their NTP client. The installer is available from either https://www.meinbergglobal.com/english/sw/ntp.htm#ntp_stable or on the AUR-Lab server under /aurlab/Software/NTP. 
c. After installing the NTP software, you need to access ntp.conf, either directly in ProgramFiles(x86)\NTP\etc\ntp.conf, or through “Edit NTP Configuration” in the folder of NTP shortcuts. You may need to run as admin to make the necessary changes. In the list of servers to sync to at the end of ntp.conf, add the following line: 
i. server 192.168.1.36 iburst minpoll 4 maxpoll 7
d. Run “Restart NTP Service”. Once you have confirmed the NTP client is syncing to the server (using Quick  NTP Status as described above), you should let the computer sync continuously for at least an hour in order for the software to build up its ntp.drift file (same folder as ntp.conf). During this time, the offset will initially increase quite a bit, before slowing down and then converging back toward zero. 
i. If the offset after an hour is slowly converging towards zero, but is still quite a bit off, you might speed things up a bit by running “Restart NTP Service” (causing it to restart from zero). Note that if you do this before the ntp.drift file is constructed with the calculated drift value, you will be starting from scratch again and will have wasted an hour. So unless you’re in a hurry and are sure you know what you’re doing, just leave it, ok?
2. Mac or Linux
a. You’re on your own here mate, but feel free to add to the guide.	
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