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Time in Distributed Systems
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 Time Synchronization
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How accurate?
How reliable?
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Distributed Synchronized Time

 Network Time Synchronization Software Orchestration Shared Clock

 →  →   → ⌣?

 NTP PTP White Rabbit, Wireless PTP, External Source. . . . . .

Industry Standard
Self organizing
Precise
Fault Tolerant

Applications
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Precision Time Protocol

PTP

Vendors
...

• PTPd
• LinuxPTP
• SPTP
• Chrony

...

Boards
...

Raspberry Pi 4
Raspberry Pi 5

Xilinx ZUBoard1CG
Nvidia Jetson TK1

...
EtherTime

  ⇒

Baseline Resource Contention Fault Tolerance Scalability
Operating & Failure Conditions

Introduction PTP & Ethertime Benchmarks Evaluation 5





Hardware Setup
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Hardware Setup

Raspberry Pi 4

General × ×
Purpose HW- RTC

Raspberry Pi 5

Next-Gen ✓ ✓
Xilinx ZUBoard 1CG

Real-time ✓ ✓
NVIDIA Jetson TK-1

GPU × ×
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Baseline
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Evaluation

• PTPd • LinuxPTP • SPTP • Chrony
Base Metrics

Accuracy    
Stability    
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Resource Contention (Network)
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Resource Contention (Network)
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Resource Contention (All)






Potential Solutions:

Hardware Isolation ✓ Traffic Prioritization 
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Evaluation

• PTPd • LinuxPTP • SPTP • Chrony
Base Metrics

Accuracy    
Stability    

Resource Contention
Network  ∼  
Others – – – –
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Fault Tolerance

Network Slave
Failover

Master

Increasin
g Difficulty

→

More critical e
dge cases! →

Use RTC!
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Evaluation
• PTPd • LinuxPTP • SPTP • Chrony

Base Metrics
Accuracy    
Stability    

Resource Contention
Network  ∼  
Others – – – –

Fault Tolerance
Recovery  ∼  
Isolation   ∼ ∼

Scalability
Synchronization 

Resources    

Total ∼  ∼ 
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Conclusion – State of PTP Implementations

1 Accuracy? 

2 Dependability? ∼

3  Features? HW- + 

4  Vendor? LinuxPTP/Chrony
PTPd

EtherTime
More performance results in paper





Download here

Vincent Bode (vincent.bode@tum.de)
Chair for Computer Architecture and Parallel Systems
Technical University Munich +

Introduction PTP & Ethertime Benchmarks Evaluation 17


