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Motivations

e Manual analysis of distributed requests is inefficient, requires expert knowledge
e Enhance root cause localization in Microservice systems
® Improve the existing request-centric view
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e
Our Goal

1. Locating the performance problem through a distributed system. (Accomplished)

2. Comparing two sets of executions to evaluate the differences in terms of performance.
(Accomplished)

3. Providing sets of views to highlight the differences and speed up problem diagnosis.
(Accomplished)

4. Grouping similar requests, with closely related but not identical structure. (Ongoing)

Finding the normal execution threshold for each group. (Ongoing)
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Architecture
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Filtering Module
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Real world Problem

Engineers want to understand occasional delays in their login processes. The login sequence typically
follows these steps:

e Request information from the cache. -
e Retry three times if the cache fails. m
® Request data from the database if cache retrieval fails.
® Retry from an alternative database up to three times wna 1= m
if the main database fails S S e
=

Database

e Query an external APl if the secondary database fails.

What is
Data found the Timeout or error Database
result?

Data not found
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Example

Cache Request type: Login
Structure one Structure two Structure three Structure four Structure Five

Timeout or error ‘

What is
the
result?

Data Found
@ Data not found Cache el Cache

Database Cache
Timeout or error

What is
the
result?

t
Database

Database

Data found

Data not found
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Different Structures

Request type: Login

Structure two ~ Group2 Group 3
Structure Five Structure three

Group 1
Structure one

Request type: Login
Structure one Structure two Structure three Structure four Structure Five

Database @
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EEEEEEE———————
Concerns

1. Onesimple request may have several different structures.
2. Graph/tree mining approaches are computationally expensive.

3. Parallel services (branches) can be challenging.
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Strategy

1. Weighting requests based on their ability to localize root causes of performance

problems.

2. Pay more attention to less frequent request types to ensure a balanced distribution of

different request occurrences.

3. Using MicroRank, to identify service instances that may contribute to latency issues.
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_
Strategy

1. Grouping requests based on their types

2. Extracting the critical path of each request
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Strategy

e Aggregation of Identical service calls p—

Structure one

e Group the similar sequences of service calls @

Structure four

Request type: Login

Structure two

’ Group 2 Group 3
Structure Five Structure three

Database
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_
Strategy

e Evaluating the Expected Latency

e Comparing the real latency and expected latency

® Personalised PageRank Algorithm

® Weighted Spectrum Ranker to list the order of suspicious services

e Extract the call stack of the functions within each service for root cause analysis
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Thank you

Email: maryam.ekhlasi@polymtl.ca
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