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A Portable Implementation of High Precision
Time Synchronization Mechanism

Abstract: The microservice architecture is widely used in recent years. In this architecture, there are many
modules and they collaborate with each other based on their objective and functionality. In order to monitor
the microservices, the distributed tracing is generally used. For the precise monitoring results, the high preci-
sion time synchronization is important and a timestamping method is normally used on NIC driver. However,
the timestamp precision and synchronization depend on NIC and NIC driver implementation. Thus, it is
desirable to realize a portable implementation of high precision time synchronization. In this research, we
propose a portable precision time synchronization method using extended Berkeley Packet Filter (eBPF).
The proposed method filters Precision Time Protocol (PTP) packets in Linux Kernel and provides the time
synchronization method using both monotonic and real time timestamps. In our time synchronization exper-
iments with PTP grandmaster, the proposed method has the similar performance in comparison with NIC
driver implementation.
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Fig. 1 Overview of PTP time synchronization mechanism
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Fig. 2 Overview of packet receiving in kernel
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Fig. 3 Overview of packet transmitting in kernel
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Table 1 A list of server tuning configurations

FhE1 B2 HEER3 4 FEBs  FEHie  HEERT
Hyper-Threading O#EXIL | yes no yes yes yes yes no
C-state D#EZNL yes yes no yes yes yes no
P-state DXL yes yes yes no yes yes no
Turbo Boost DO#EFI{L yes yes yes yes no yes no
FiED CPU 2 7 CTHET yes yes yes yes yes no no

® 2 RABEBEBOHEITa R b

Table 2 Execution cost of the timestamp functions

real time clock(ns)  monotonic clock(ns)
R/ 25 25
ICIN 20690 17840
Pz 40 27
FRAEfR A 89 81

BRESEML, TCIRIRT 2 X9 LEHEEL Tw»
L2EEZoNG, ZOR»S, REFHRIVY 7027
FA LAY v T EAEDREZ MR L 2030 X D AR
R %2 EIHTETWE EEZ NS,

RSB B D EITIZDOWTER 2 X D real time clock
& monotonic clock D EL &5 b ns DFEfT2I R P
WCh2 I Wb ot, £H5DFETICHREDIHT
Bt ps b5, EETIIFITIAFZRD 57 DICTKA
IARBIB OO L DR ICIZ 2 I L CTE D, ZDlH
IZ20S DAY a—) v 7REVIARDBFEEL, Rk
FiffilZ a A P ELTHATCVE EEZONDS, ZDkD,
WRARIGE VI A MIEBOaIRA M2 KL ThuRnEH
25, MARGGEEDFET a2 b DFEix T 7 B
fichHh, FAMOPHLID B/NI VR LE L7, Thid
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