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What is NTP?

• Network Time Protocol (NTP) is a networking protocol 
for clock synchronization between computer systems 
over packet-switched, variable-latency data networks.  

• In operation since before 1985, NTP is one of the oldest 
Internet protocols in use. 

• NTP is intended to synchronize all participating 
computers to within a few milliseconds of Coordinated 
Universal Time (UTC) 

• NTPv4 is defined in RFC5905



Why Provide NTP Services?

Requirement to have all internal NZRS systems be 
dependant on a accurate, redundant NZ based time 
source. 

• .nz authoritative name servers 

• Shared Registry Sytem (SRS) 

• Provide a service to the New Zealand internet 
community, another source of local accurate time data.



How NTP Works
NTP servers are tiered in strata 

• Stratum 0 is a high quality time 
source such as atomic clock, GPS 
clock or radio clock 

• Stratum 1 are computers with 
system clocks that are 
synchronised to a stratum 0 
source 

• Stratum 2-15 are systems that 
synchronise via a packet network 
to the stratum above, time 
accuracy decreases the higher 
the stratum number

Image source Wikipedia



Hardware

The initial three NTP servers that NZRS deployed in 
2010 were SyncServer S300’s from Microsemi 

•GPS Source 
•7000 NTP requests per second 
•Rubidium oscillator upgrade 
•1 Gigabit port,  3 100mbps ports



Oscillator Drift & Holdover
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SyncServer S350

BEST PRACTICES
• Remember that accurate 
 synchronization is directly related to  
 how often the time clients update their  
 time from the time server.

• Peering with other time servers is  
 easy and provides a redundant source  
 of time as a fallback.

• The optional Rubidium oscillator  
 keeps the S350 extremely accurate  
 while serving NTP in the event GPS  
 service is interrupted.

S350 PERFECT TIMING

Best-in-Class Timing Accuracy
The Stratum 1 level S350 derives 
nanosecond accurate time directly 
from the atomic clocks aboard the GPS 
satellite system. By using an integrated, 
12-channel GPS receiver, every visible 
satellite can be tracked and used to 
maintain accurate and reliable time. 
While tracking GPS the S350 is accurate 
to 50 nanoseconds to UTC. Beyond 
accurate NTP time stamping, this 
precision is excellent for generating the 
standard timecodes, 1PPS and 10 MHz 
outputs. Time code inputs/outputs include 
IRIG A/B/E/G/NASA36/XR3/2137 in AM 
and DCLS formats.

Ultra High Performance NTP
The very high speed S350 NTP processor 
can effortlessly support hundreds of 
thousands of network clients while 
maintaining microsecond caliber NTP 
timestamp accuracy. NTP request 
throughput rates exceed 7000 requests/ 
second while maintaining NTP timestamp 
accuracy. This easily translates into 0.5-2 
ms typical client synchronization accuracy 
on a LAN.

Versatile Timing Configurations
The S350 automatically synchronizes to 
GPS, Timecodes, 1PPS, 10 MHz and the 
optional AM radio reference in a user 
specified priority. It smoothly transitions 
from one reference to the next one 
available if the higher priority signal 
is lost or regained. This is perfect for 
operating with different backup time or 
frequency sources. 

 

Rubidium or Cesium atomic frequency 
reference is often desired as a back-
up to GPS. With the optional Rubidium 
oscillator, the S350 will discipline the 
Rubidium and lock to it if other references 
are lost. Similarly, the S350 will 
seamlessly lock to the 10 MHz output of 
an external Cesium standard. Alternative 
timing configurations include peering 
the S350 to other user designated time 
servers and national dial-up time sources 
as fallback time references. The S350 is 
also available without GPS, the modem 
and radio in the S350i configuration.

Time Cross-Checking for Peace of 
Mind Reliability 
The S350 can time cross-check all 
reference time sources against at least 
two other time servers. This protects 
against an improperly operating reference 
that can subtly corrupt the time.

Flexible Control Over System Timing 
Inputs and Outputs
By protocol definition, the S350 serves 
NTP in the UTC timescale (or optionally 
in GPS timescale). However, the S350 
can display local time rather than UTC 
on the front panel. The time can also be 
set manually with an override on the NTP 
alarms so that it behaves as though it is 
tracking a legitimate time source, even 
though it is actually in holdover.

Sysplex Timer for Mainframe Sync
A dedicated Sysplex timer port outputs 
serial time strings for IBM mainframe 
Sysplex systems. The Sysplex Timer 
provides a common time reference across 
all the members of an IBM Sysplex.

Oscillator Upgrades Improve Holdover 
Accuracy and Save You Valuable Time
The standard S350 is equipped with 
a temperature compensated crystal 
oscillator (TCXO) that keeps the S350 
accurate to nanoseconds when tracking 
GPS. However, if all time references are 
lost, the TCXO will soon drift away from 
perfect. Upgrading the oscillator improves 
the holdover accuracy significantly.

Oscillator  Holdover Drift
TCXO 18 milliseconds per day 
OCXO 1 millisecond per day 
Rubidium 3 microseconds per day

The value of the upgraded oscillator is 
that if the time references are lost, the 
S350 can continue to serve very accurate 
NTP time and maintain the output timing 
signals. This provides the IT staff plenty 
of time to correct the problem with no 
degradation or disruption in network time 
synchronization accuracy.

Optional IEEE 1588 / PTP 
Grandmaster with 1PPS Time Interval 
Measurements
PTP Grandmaster with hardware time 
stamping and 1PPS Time Interval 
measurements are easily turned on in 
any S350 SyncServer. 1PPS time interval 
measurements are useful for measuring 
hardware based PTP slave accuracy.
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Image source Microsemi

If we loose GPS signal the 
appliance internal clock will 
start to drift away from the 
GPS Reference clock. 

To slow down this drift we 
have opted to upgrade to a 
Rubidium oscillator. 

This allows us to maintain 
Stratum 1 holdover for up 
to 140 days, compared with 
24 Hours for the normal 
TXCO oscillator



Where are they?
NTP1 and NTP2 are located 
In Auckland, on the North 
Shore and in the CBD

Image source Google Maps

NTP3 is currently located in 
the Wellington CBD



NTP2 Failure

In early July 2014 NTP2 experienced hardware failure 

• Power supply failed causing rack breaker to trip. 

• Lab tests showed that in addition to PSU replacement 
other parts of the system were not functioning correctly. 

• Unusual voltage output requirements of the power 
supply meant it was expensive to replace.



New Hardware Search
To replace NTP2 we decided to open our hardware search back up due 
to small issues we encountered with the original appliances. 

• Inability to run IPv4 and IPv6 on the same interface 

• Response to security vulnerabilities 

• Buggy Anykey implementation preventing its use 

• Expensive 

Requirements of the new hardware  

• 1RU Appliance 

• Rubidium oscillator  

• Active software security releases 



Endrun Technologies 
Sonoma D12

•GPS time source 
•Rubidium oscillator upgrade 
•Dual power supply upgrade 
•7500 NTP packets per second 
•Active and prompt security updates 
•Dual gigabit ethernet ports 
•NTP2 installed in Auckland, currently undergoing 
final testing



Future Plans
NTP3 Move (2014) 
Plans are underway to deploy the second of the new Sonoma D12 
appliances to the SRS system in Lower Hutt datacenter as NTP3, shifting 
from its current home in the NZRS office. 

NTP1 Refresh (2015) 
Refresh the last Symetricom S300 in production to a new Sonoma D12 

NTP4 Deploy (2015) 
We have plans to deploy an additional appliance, NTP4 to Christchurch 
conditional on datacenter GPS antenna install.

Image source Google Maps



Current System Issues

IPv6 for NTP2 
Currently we have an upstream issue and we hope to have 
this resolved in the next few months as part of the 
replacement of NTP2 

Anykey 
With the deployment of new appliances we hope to begin 
offering this service again. 



More Info?
We have a website at which details more about the service 
and configuration recommendations on how to setup your 
system.

https://www.ntp.net.nz

http://www.ntp.net.nz

