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 Very time consuming and difficult
s Root cause could be in any component

* Request-flow comparison [Sambasivaniia]
= Helps localize performance changes

s Key insight: Changes manifest as
mutations in request timing/structure



Perf. debugging a feature addition
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bugging a feature addition

« Before addition:
= Every file access needs a MDS access
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Perf. debugging a feature addition

 After: Metadata prefetched to clients
= Most requests don’t need MDS access
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Perf. debugging a feature addition

« Adding metadata prefetching reduced
performance instead of improving it (!)

« How to efficiently diagnose this?



My initial solution
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Request-flow comparison will show
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« Identifies distribution changes in request-
flow timing and structure

» Does not rely on explicit SLAs or labels

» Satisfies many use cases
= Diagnosing regressions/degradations
= Eliminating the system as the culprit
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» Overview of implementation of request-
flow comparison in Spectroscope

* Results of diagnosing real problems in
Ursa Minor & certain Google services

« Future work on generalizing this technique
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Graphs via end-to-end tracing

« Used in research & production systems

» Works as follows:
= Tracks trace points touched by requests

= Request-flow graphs obtained by
stitching together trace points accessed

* Yields < 1% overhead w/req. sampling
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Type 1: Response-time mutations

» Requests that:
s are structurally identical in both periods
s have larger problem period latencies

» Root cause localized by...
= [dentifying interactions responsible

e Identified via statistical hypothesis testing
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Response-time mutation example
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Type 2: Structural mutations

« Requests that:
s take different paths in the problem period

« Root caused localized by...
s identifying their precursors
- Likely path during the non-problem period
= id’'ing how mutation & precursor differ
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categories w/structural mutations

« Assume similar workloads executed

= Categories with more problem period
requests contain mutations

s Reverse true for precursor categories

« Threshold used to differentiate natural
variance from categories w/mutations
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3 mutations to precursors_

 IDs which precursors donated requests to
which structural mutation category

« Accomplished using three heuristics
» See [Sambasivaniia] for details
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e Introduction

» Spectroscope

» Results of case studies
e Future work & summary
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Ursa Minr Goog

« Used Spectroscope to diagnose eight real
& synthetic performance changes
= Five were previously unsolved

e For Ursa Minor, evaluated ranked list

= % of top 10 results that were relevant
o % oOf total results that were relevant
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Ursa Minor 5com onent config

« All case studies use this configuration
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e Introduction

» Spectroscope

» Results of case studies
« Future work & summary
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« Goal: Extend request-flow comparison so
that it is applicable to more systems

« Requires additions to handle:
= Large request flows
s Diagnosing resource contention

« Test generality by diagnosing HDFS
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e Introduced request-flow comparison as a
new way to diagnose perf. changes

» Presented results of using this technique
to diagnose real problems

« Described how we’ll show it is a general
approach useful in many systems
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