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1 Context and Problem

Microservice-based systems are exposed to transient
behavior caused, for example, by (frequent) deploy-
ments, failures, or self-adaption. The potential com-
plexity of transient behavior scenarios makes speci-
fying flawless transient behavior requirements chal-
lenging. Still, the required approaches and tooling
to comprehend transient behavior and refine the re-
quirements are lacking. It is important to make qual-
ity requirements and expectations regarding transient
behavior explicit and to (in-)validate them [5]. For
example, a too-long service recovery time may lead
to customer frustration. Furthermore, disproving the
expectation of the reaction time of an autoscaler can
indicate severe problems in the system design and con-
figuration. However, flawlessly specifying transient
behavior is challenging. This is due to the complexity
involved in the changes triggering transient behavior
and the dynamic nature of transient behavior.

2 Objective

Our work aims to address this gap by providing
a structured interactive approach that assists soft-
ware architects in comprehending transient behav-
ior and refining requirements. TQPropRefiner—the
early prototypical implementation of our approach—
guides software architects through the three steps of
(i) specifying transient behavior requirements, (ii) val-
idating the requirements against runtime data and vi-
sualizing the requirement satisfaction, and (iii) refin-
ing the requirements by altering time constraints.

3 Method

As a formalism for specifying requirements, we use
Property Specification Patterns (PSP) [4] to trans-
form human-readable Structured English Grammar
(SEG) specifications into testable Metric Temporal
Logic (MTL) [1] formulas. TQPropRefiner uses run-

time verification [2] to evaluate requirement satisfac-
tion on time-series data, e.g., from Chaos Experi-
ments. TQPropRefiner visualizes the system’s behav-
ior and requirement satisfaction to foster comprehen-
sion. Based on the gathered insights, users can refine
their requirements. In particular, TQPropRefiner cur-
rently supports refining timing constraints for the use
case in which a requirement is not satisfied.

We conducted an expert user study with five indus-
try participants to gather early feedback on our ap-
proach and TQPropRefiner, despite limitations in the
supported PSP and refinement strategies. The partic-
ipants had to solve two tasks regarding comprehension
and refinement capabilities of TQPropRefiner, answer
a questionnaire, and participate in an interview.

4 Result

The participants were able to solve the tasks, and their
answers indicate that our approach was easy to use.
However, further improvements are necessary for use
in practice, e.g., alignment of the shown visualizations
and closer integration with system monitoring. Fur-
thermore, the time constraint refinement needs more
explanation. Despite currently limited support of PSP
and refinement strategies, the preliminary results in-
dicate that the approach can facilitate understanding
transient behavior requirements among software ar-
chitects and assist in the refinement process. Thus,
our work is a first step toward facilitating the com-
prehension of transient behavior and refinement of re-
quirements.

5 Talk Outline and Additional Re-
sources

In our talk, we will present (i) our vision and initial
concept of refining transient behavior requirements,
(ii) our approach and the TQPropRefiner tool, and
(iii) the results of the expert user study.



This work is embedded into a research endeavor in-
troduced at SSP ’21 [6] and based on a work regard-
ing verifying transient behavior specifications pre-
sented at SSP ’22 [7]. This talk presents contents
of a paper accepted at the QUALIFIER workshop at
ECSA ’23 [3].
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