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Software Performance Issues
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Software Performance Issue and
Natural Disasters

@ ISTITUTO NAZIONALE DI GEOFISICA E VULCANOLOGIA

Lista terremoti

PPPEEL | aa :
[ oo |

Visualizzati terremoti da 1 a Esporta lista (UTC) +
30 dei @) trovati
Datae Ora (IT) ¥ @ Mag |- @ Zona @
2024-01-27 06:52:50 Mwp 6.0 Guatemala

2024-01-27 01:49:12 ML3.2  Costa Siciliana
nord ...

2024-01-27 01:16:54 ML2.0  Tirreno
Meridionale
(MARE)

2024-01-27 00:06:45 ML3.3  Confine Austria
Germania ...

AA  Non sicuro — terremoti.ingv.it G

01/02/2023 Resilienza ai Disastri e Sviluppo Sostenibile




Software Performance Issue and
Risk Management  [mmem o o o e o s s <
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Software Performance Assurance

* Proactive Approach
* |ldentifying Performance Issues Before Software Release
* Pre-production Software Performance Testing

* Reactive Approach
* Rapid Identification of Performance Issues in Production
* Analyzing System Telemetry Data for Root Cause Analysis
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Challenges in Reactive Approaches

* Modern Software Systems
Generate a Substantial Volume
of Telemetry Data

* Pinpointing the Root Cause of
Software Performance Issues
Can Be a Complex Task
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Data Visualization for
Software Performance Analysis

* Visualizations Designed for Performance
Analysis of Individual Software Executions
(Fine-Grained Analysis) ,,,

* Visualizations for Performance Analysis of

Aggregated Telemetry Data 1000 -
(Coarse-Grained Analysis) w
* Bridging the Gap Between Fine-Grained : o
and Coarse-Grained Analysis y
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VAMP: Visual Analytics for
Microservices Performance
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Jessica Leone and Luca Traini. 2023. Enhancing Trace Visualizations for Microservices Performance Analysis. In Companion of the 2023
ACM/SPEC International Conference on Performance Engineering (ICPE ‘23 Companion), April 15—19, 2023, Coimbra, Portugal.
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Forward Analysis
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Backward Analysis
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Evaluation

e Generation of 33 Datasets from a
Benchmark Microservices System

* Injection of Synthetic
Performance Anomalies into
the System

* Empirical Evaluation Assessing
the Effectiveness of VAMP in
Performance Analysis
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Results: Forward Analysi
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Conclusion

* VVisual Analytics to Support Performance
Analysis of Software Systems

* Two Interactive Components to Bridge
the Gap Between Fine-Grained and
Coarse-Grained Telemetry Data

e Evaluation on a Benchmark
Microservices-Based System
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VAMP: Visual Analytics for
Microservices Performanc
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Analysis of mi ices' is a consi challeng-

ing task due to the multifaceted nature of these systems. Each
request to a microservices system might raise several Remote Pro-
cedure Calls (RPCs) to services deployed on different servers and/or
containers. Existing distributed tracing tools leverage swimlane
visualizations as the primary means to support performance analy-
sis of ese particularly effective
when it is needed to investigate individual end-to-end requests’
performance behaviors. Still, they are substantially limited when
‘more complex analyses are required, as when understanding the
system-wide performance trends is needed.

To overcome this limitation, we introduce vAMP, an innovative
visual analytics tool that enables, at once, the performance analysis
of multiple end-to-end requests of a microservices system. VAMP
was built around the idea that having a wide set of interactive vi-
sualizations facilitates the analyses of the recurrent characteristics
of requests and their relation w.rt. the end-to-end performance
behavior. Through an evaluation of 33 datasets from an established

P system, we how vAMP aids
in identifying RPC execution time deviations with significant im-
pact on end-to-end performance. Additionally, we show that vame
can inpointi structural pattems in end-to-

end requests and their relati with
behaviors.
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1 INTRODUCTION

Microservices have emerged as a pivotal change in the software
industry, paving the way to a novel paradigm for structuring the

rocess. Th

independent teams responsible “from development to deploy” [31]
of loosely coupled independently deployable services [30, 31]. Due
to their modular nature, microservices are particularly well-suited
for the modern software industry, where rapidly releasing software
updates and enhancements is a critical competitive advantage [34].

Although beneficial in many aspects, microservices also intro-
duce new challenges, especially when it comes to maintaining
consistent software performance. This complexity arises from var-
ious clements. Firstly, the inherent complexity of these systems
often hinders the adoption of proactive measures for performance

[38, 451, such as pre-producti testing [17,
21, 42]. Secondly, these proactive measures are often hampered
by time and resource constraints due to the substantial pressure
to deliver fa ket [34, 40]. Thirdly, systems
typically exhibit an emergent performance behavior in the field that
is hard to predict in advance [45). Finally, these systems undergo
continuous software changes, with multiple releases occurring on
a daily basis, and handle highly variable workloads (3], which
make them more vulnerable to unforeseen performance regres-
sions [43, 45].

These challenges have led to an increased interest in the concept
of observability [29], ie., the ability to have a holistic understanding
of the system’s performance by analyzing its logs, traces, and met-
ics. Distributed tracing tools [32] are today widely used in practice
to enhance observability of microservices systems [28]. These tools
track and record the propagation of requests as they flow through
different RPCs and services of a microservices system [35], and
provide visual aids to support performance analysis of end-to-end
requests, e.g., swimlane visualizations [10, 37, 39].

Despite their utility, distributed tracing tools have recently been
eriticized for their limited support for performance analysis [10]. A
common use case for these tools is the analysis of the system-wide

classroom use fee provided that

behavior [32], such as understanding the response
of end-to-end requests [10]. However, current

st S
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time
distributed tracing tools often fall short in this area, necessitat-
ing a switch between various visualization tools, which can make
the process cumbersome and time-consuming [10]. Indeed, they
primarily focus on the analysis of individual requests, which has

Luca Traini, Jessica Leone, Giovanni Stilo, and Antinisca Di Marco. 2024. VAMP: Visual Analytics for Microservices Performance.
In The 39th ACM/SIGAPP Symposium on Applied Computing (SAC 24), April 8—12, 2024, Avila, Spain.
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