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Load Testing – Approach and Challenges
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BenchFlow – Declarative Load Testing
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• SUT deployment
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• Collection of test results

Ferme et al., ICPE 2018
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ContinuITy – Continuous Load Testing in DevOps

Schulz, Okanovic, van Hoorn, et al. | Behavior-driven Load Testing Using Contextual Knowledge – Approach and Experiences 5

Background

Monitoring data

Workload

specification

SUTLOAD

Test resultsContextual

information

ContinuITy

Load 

driver

System 

under Test

• Workload model extraction

• Workload model evolution

• Workload prediction

• Workload model selection

Schulz et al., LTB@ICPE 2018
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Behavior-driven (Functional) Testing – Workflow
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Behavior-driven Load Testing (BDLT) – Example
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Behavior-driven Load Testing (BDLT) – Workflow
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BDLT Language Definition

EBNF-based BDLT grammar with extension points for events

Schulz, Okanovic, van Hoorn, et al. | Behavior-driven Load Testing Using Contextual Knowledge – Approach and Experiences 9

Given
initial context

event

app config

date (range)

When
changes

num. users

event

app config Then
outcome

quality gates

run time

metrics



Mapping from BDLT to ContinuITy and BenchFlow
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Evaluation – Research Questions

How expressive is the BDLT 
language in regards to load test 
concerns of industrial use cases?

RQ1

How would BDLT be used in 
industrial contexts?RQ2

What are the benefits and limitations 
of using BDLT in comparison to 
defining load test scripts?

RQ3
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Case Study – System and Method

● System under study

● IoT system from automotive sector

● IoT endpoint migrating to Cloud

● Methodology

○ Workshops

○ We iteratively developed test specifications based on expert feedback

○ Incorporation of production monitoring data (per-device behavior and intensity)

● Four scenarios
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Case Study – Configuration Exploration
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Given the next three months
and
the number of users set to the maximum

when varying the CPU cores

between 0.5 and 4 in steps of 0.5
and
varying the number of instances
between 1 and 5

and
varying the RAM among (1GB, 2GB, 4GB)

then run each experiment for 1 hour
and
ensure the average CPU load is less than
15%

and
ensure the message latency is less than
2 seconds



Case Study – Recovery Spike
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Given 2018/10/15 9:00

when an outage happened from
2018/10/15 7:00 to 2018/10/15 9:00

then run the experiment for 2 hours

and

ensure the final queue length is
less than 100



Evaluation – Lessons Learned

How expressive is the BDLT 
language in regards to load test 
concerns of industrial use cases?

RQ1

How would BDLT be used in 
industrial contexts?RQ2

What are the benefits and limitations 
of using BDLT in comparison to 
defining load test scripts?

RQ3
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Could express all use cases

Custom extensions needed

Could replace manual tests

Natural language helps understanding

and communication (with non-experts)

“The approach has potential“

Some concerns hard to express

Current (technical) limitation to HTTP

Helps identifying new concerns

Too many (technical) details in the Then clause?



+ Additional (laboratory) case study

+ Supplementary material

• Extending the language

• Improving tool support

• Further evaluation

• Supporting regression queries

• Integration into agile development 

methods, e.g., user stories from 

Scrum tickets

• Integration into Declarative Performance 

Engineering landscape
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Summary Future Work

Walter et al., ICPE 2016

Avritzer et al.,ECSA 2018
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