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Microservice Systems

Introduction
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Many single-concerned,
     loosely-coupled services

Many complex call relationships
     (RPCs or RESTful APIs)



Distributed Tracing

Introduction
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 Visualizes the end-to-end 
paths of requests through 
services

 Tracing Frameworks:
    Jaeger, OpenTelemetry,          
    Zipkin, etc.



Traces are helpful for analysis

Introduction
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 Traces play a crucial role 
in analysis the systems.  System Profiling

 Anomaly Detection

 Root Cause AnalysisTrace-Based Analysis



Too many traces

Introduction
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The quantities and storage costs of traces are often very high.

 Impractical to retain 
and analyze all traces



Trace Sampling

Introduction
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sampled

sampled

Trace sampling aims to retain only a portion of traces.



Head Sampling vs. Biased Sampling 

Introduction
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        Head Sampling:
 Randomly sampling
 Sample at the beginning 

              Biased Sampling:
 Sample based on certain policies
 Sample at the end



Head Sampling vs. Biased Sampling 

Introduction
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        Head Sampling:
 Randomly sampling
 Sample at the beginning 

 Unable to retian high-
    quality trace information



Head Sampling vs. Biased Sampling 

Introduction
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              Biased Sampling:
 Sample based on certain policies
 Sample at the end

 Decide whether to 
sample based on 
trace characteristics.



Limitation of Previous Work

Motivations
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Previous biased sampling policies only focus on ‘edge-cases’.

 Edge-cases: rare or  
symptomatic traces

 Core: keep more edge-
case traces and fewer 
common-case traces.



Limitation of Previous Work

Motivations
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Previous methods did not generate truly high-quality traces 
for downstream trace-based analysis.

Data Selection Data Analysis



Limitation of Previous Work

Motivations
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Ignoring the crucial context of the system's runtime state. 

 Solely focus on traces
    themselves

 Symptoms (edge-
cases) and root causes 
can be far apart

Biased towards 
edge-cases

Biased towards 
edge-cases

... ...   System
Operation



Insights

Motivations
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The characteristics of a “valuable trace” also change when the 
system state changes



Insights

Motivations
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Problem-related common-case traces are also helpful in 
downstream analysis.



Let's think outside the box

Motivations
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We can consider not just the traces themselves, but also the 
system's runtime state.

System State

Guide

Trace Sampling



A real-world case

Motivations
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A real-world case

Motivations
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A real-world case

Motivations
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A real-world case

Motivations
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A real-world case

Motivations
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Goal: Achieve a more comprehensive sampling policy.



 Overview

Methodology
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Trace Encoder

Methodology
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Trace Encoder

Methodology
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Trace Encoder

Methodology
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Trace Encoder

Methodology
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Trace Encoder

Methodology
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System Bias Extractor

Methodology
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System Bias Extractor

Methodology
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Sampler

Methodology
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System-Biased Sampler

Methodology
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Diversity-Biased Sampler

Methodology
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Composite Sampler

Methodology
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Evaluation

32

1

2

3

4

 How does the quality of the traces sampled by 
TraStrainer compare to the baseline approaches?

 How effective is TraStrainer in downstream trace-based 
root cause analysis compared with baseline approaches?

 How much does considering both system runtime state 
and trace diversity contribute to the effectiveness of 
TraStrainer?

 How efficient is the sampling of TraStrainer?



RQ1: Sampling Quality

Evaluation
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TraStrainer achieves 
a proportion above 
90% when catching 
problem-related 
traces in both 
datasets, while the 
other baselines 
remain below 55%



RQ1: Sampling Quality

Evaluation
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TraStrainer can better prioritize underrepresented and abnormal 
request types.



RQ2: Effectiveness for Downstream Root Cause Analysis.

Evaluation
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TraStrainer leads to 
an average increase 
of 32.63% in Top-1 
root cause analysis 
accuracy compared 
to four baselines in 
two datasets.



RQ3: Contribution of Each Sampling Factor 

Evaluation

36

Considering both 
system state and 
trace diversity 
achieves better 
analysis performance 
across all budgets.



RQ4: Efficiency of TraStrainer

Evaluation
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TraStrainer's efficiency is comparable to other biased samplers, 
proving it is a practical tool.



Thanks for Listening!

Q & A

huanghy95@mail2.sysu.edu.cn
https://huanghy95.github.io/

https://github.com/IntelligentDDS/Tra
Strainer


