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The Advanced Network Time Synchronous System
by Self-discarding Packet Technique

YoOsHIAKI KITAGUCHI, "t AKIHIKO MACHIZAWA,2 MASATO TSURU, 3
YuJi O1e and KATSUYA HAKOZAKIH

As the Internet have become an important infrastructure in everyday life in recent years,
the need to increase the degree of quality control has also arisen. Because it is necessary to
accurately understand the state of the network for quality control, time information on mea-
surement equipment has become important. Consequently, we have aimed at improving the
precision of time synchronization through the network and propose highly precise time syn-
chronization techniques that utilize network support. Two approaches are MTQ (Maximum
Transmission Queue) and QTL (Queue To Live) both employing the suggested “self-discarding
packet technique”, which is a means of determining transfer by comparing the queue length
of the transiting router with a specified queue value on the probing packet. In this paper, we
clarify the influence a router has on the precision of time synchronization and report these
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two approaches and their adaptability.
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Fig.1 NTP flow diagrams.

0Oo0o0ob0bOo0o0ob0 M0Ob0bO0O0ooobobooono
ooooo19000 10100000000DOO0O
00000000 000000O 4,294,967,295000
100ps 00 0000O0DO0OODOODOOODODOODO
O wusOODOODOODOODODODODODODOD
oob0o0obbOoOoboobboobooobooboo
0000000000000 000000000Y0
gobooboboboobuoobuooboooo
gooodbOooboboboboobobobobooo
oooobooboobooobooobooobooo
oooooooooobobooooooooooo
NTPOOOOOOOODODOOOOODOODOODOO
gOooDoooOoobooboobooobooobooooo
OO0DO000OO00O0 10 NTPOODDOODOODOO
O0DO0000O0OO0bOOoOobOOoOobOoOoboooono
000 MO0 ,0000000000000000O Tx0
:0000000000000D00000D000 6
gooooooboobooboobooboobooo
0d 000000000000 0O0 de0ODOODO
pooooog
di =Ts — (Th + &) (1)
dy = (Ty+6¢) — T (2)
00D (1)00 (2)00 6000 (3)00000
ooo
Ty —T1) — (Tu — Ts) — (di — do)
3 (3)
NTPOOODOOODOOODODOOODOd; —ds =
oob0bo0o0o0oobboooooboboooooooo
Jo0oo0o0obO0bOo “ooOo”0000boOoboOoo
ooo0obOo0oboboobooooboobooo
oooono
2.2 NTPODOOO
0000 NTPOOODODOODOODOODDOOO
O0DO0000bOobDoOOobOoOoOobDoOoboooono

6t:(




Vol. 46 No. 4

00 T T T
2

Time Offset [usec]

0O 1 2 3 4 5 6 7 8 9
Elapsed Time [day]
02 0000OO0O0OO00O0ODOOOOOooOooo

Fig.2 The accuracy of time synchronization (no router).
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Fig.3 The accuracy of time synchronization (via router).
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Fig.4 The conception diagram of the MTQ approach.
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Fig.5 The conception diagram of the QTL approach.
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Fig.6 The distribution of the packet’s queuing delay.
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Fig.7 The probability of the zero queuing delay.
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Self-discarding packet technique header format
using IPv6 Extension Header (Hop-by-hop option)
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Fig.8 The format for the self-discarding packet
technique.
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Fig.9 The composition figure of the MTQ experiment.
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Fig.11 The accuracy of time synchronization (MTQ = 1).
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Fig.12 The accuracy of time synchronization (MTQ = 0).
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Fig. 13 The accuracy of time synchronization on normal
PC (MTQ = 0).
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