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Load Testing – Approach and Challenges
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Load tests need much time to execute

There are no suitable load tests

“Load testing is the 

process of assessing 

the behavior of a system 

under load in order to 

detect load-related 

problems.”
Jiang et al., 2015
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… How Problems Get Worse

Load Testing of Microservices in Continuous Delivery Pipelines

void main(String[] args) {
int foo;

// do something
bar(foo);

System.out.println(“Hi“);
}

Implementation Build Performance TestingFunctional Testing
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int foo;

// do somet
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vs.
Pipeline automation

Fast & frequent releases
vs.

Complex load tests for every release impossible

vs.
Complex analysis of performance regressions

High manual effort for maintaining load tests

Load tests need much time to execute

Service-focus requires multiple tests

vs.
There are no suitable load tests
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Our Approach
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Overview of our Approach
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This Work is a Joint Effort!
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A. van Hoorn (U Stuttgart) | Test-based Assessment of Microservices



9

Declarative test specification, execution, and reporting

Extraction and evolution of representative load tests

Context-tailored workload prediction and test selection
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Behavior-Driven Load Testing

• BDLT language – structure and example

• Mapping to ContinuITy and BenchFlow for load test generation

• Evaluation: 

Schulz et al., ICPE 2019

For functional testing

Adopting idea from Behavior-Driven Development (BDD)

Expressiveness? Use? 

Benefits and Limitations?

Formulated industrial

load test scenarios,  

using operational data

Expert interviews
A. van Hoorn (U Stuttgart) | Test-based Assessment of Microservices



Concern-driven Analysis and Reporting
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Okanovic et al., ICPE 2019

Addressed problem: 

• Exact concerns not made explicit before

performance evaluation

• Performance evaluation reports not appropriate
(e..g, not tailored to concern, results not explained)

Tailored report with NL explanations

Template-based NL specification of concerns

• Performance evaluation
(configuration, execution)

• Data filtering

• Report generation

A. van Hoorn (U Stuttgart) | Test-based Assessment of Microservices



Concern-driven Analysis and Reporting – Chatbot Extension
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Okanović et al., under review

Hi

Hello! I am PerformoBot. I am here to help you 

with your performance evaluation. 

If you have any questions, feel free to ask about 

anything you don't understand. 

Please state your performance evaluation 

concern.

Please perform a load test for me.

Very well, let me help to create a load test 

together. I need to know what load you want to 

use, the domain to be tested and the metric 

which should be measured.

Set the load to 100 users.

Please enter the domain, e.g. www.google.com.

Test www.example.com.

Please enter the metric (e.g., latency).

Use server status.

Very well, I set up a load test for you. If you are 

satisfied I can execute the load test. Otherwise, 

you can change the parameters.

Hypothesis: Chatbots used in various domains and could

help in performance evaluation – load testing in particular

Most helpful to non-experts – incl. education

PerformoBot supports in configuring

and analyzing a load test

A. van Hoorn (U Stuttgart) | Test-based Assessment of Microservices

Evaluated in a user study

with 47 participants
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Declarative test specification, execution, and reporting

Extraction and evolution of representative load tests

Context-tailored workload prediction and test selection

application
load 

test

production users

Representative?

req. 

logs
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Background: Session-based Workload
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Vögele et al., SoSyM 2018
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Extraction of Session-based Workload Models and Load Tests
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Vögele et al., SoSyM 2018
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Evaluation of the Representativeness
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Session-based metrics, 

e.g., session length

End-user metrics, 

e.g., response times

Request-based metrics, 

e.g., request mix

System-level metrics, 

e.g., CPU and memory

Vögele et al., SoSyM 2018

A. van Hoorn (U Stuttgart) | Test-based Assessment of Microservices

Not considered in this study: 

varying workload intensities
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Representative Load Testing Lacks in Support for Microservices
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Schulz et al., MASCOTS 2019
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orders user
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front-end
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...

DevOps team

Microservice-tailored Generation of Session-based Workload Models
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✅ less resources

(✅) shorter execution

✅ representative

✅ DevOps ready

log-based &

model-based

Schulz et al., MASCOTS 2019
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Idea: Derive representative load tests tailored to individual 

microservices from the global application workload
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Load testing is challenging – and even more

in the context of microservices and DevOps Overview of our collaborative approach

Additional pointers

• Efficient resilience testing

• Domain-based scalability testing

• Scalability testing in Scrum

• Automated load test evolution

van Hoorn et al., ISSRE 2018

Avritzer et al., ECSA 2018

Brataas et al., Software 2019

Schulz et al., STVR 2019

A. van Hoorn (U Stuttgart) | Test-based Assessment of Microservices

Selected results: 

• declarative specification and reporting

• extraction and evolution of representative load tests
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