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Background

Empirical software
engineering studies
describe, explore, explain

But we want to improve
practice too

We work in a specific
context, but often want to
claim generalizability



Session Goals

build basic understanding of what design science in SE
means

understand how it relates to the concepts of empirical
software engineering

work with visual abstracts to assess quality and contribution
of design science research
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Categorizing design science by knowledge contribution
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Wierenga's view

“Design science is the design and investigation of artifacts in context”

Research problems in design science

= ;
To design an artifact | ©roblems & Artifacts f To answer knowledge
to improve a to investigate | questions about the artifact in

problem context Knowledge, context

Design problems



Subjects of design science

ﬂnhlem context: \

SW components & systems,
HW components & systems,
Organizations,

Business processes,
Business roles,

Interaction

Services,

Methods, Techniques,
Conceptual structures,
People,

Values, Desires, Fears,

\(.-iaafs, Norms, Budgets, /

Something to be influenced
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SW component/system,
HW component/system,
Organization,

Business process,
Business roles,
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Method, Technique,

Conceptual structure,

~

Something to be designed
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Validating new technology

Stable
regularities
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Idealized Realistic Conditions FaECHamS
conditions conditions of practice
any time Doctoral Consortium

http://wwwhome.cs.utwente.nl/~roelw/microtutorialDC.pdf
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Another

view...
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Design Science Research:
Visual Abstracts to Communicate and Promote it



Structured abstracts

A structured abstract is an
abstract with distinct, labeled
sections (e.g., Introduction,
Methods, Results, Discussion) for
rapid comprehension.
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Clin Toxicol (Phila). 2014 Jun;52{5):525-30. doi: 10.3108/15563650.2014.5131735. Epub 2014 May 5.

Evaluation of dexmedetomidine therapy for sedation in patients with
toxicological events at an academic medical center.

Mohom PL!, Vakkalanka JP, Rushton W, Hardison L, Woloszyn A, Holsteqge C, Corbett SM.
# Author information

Abstract

INTRODUCTION: Although clinical use of dexmedetomidine (DEX), an alpha2-adrenergic receptor
agonist, has increased, its role in patients admitted to intensive care units secondary to toxicological
sequelae has not been well established.

OBJECTIVES: The primary objective of this study was to describe clinical and adverse effects
observed in poisoned patients receiving DEX for sedation.

METHODS: This was an observational case series with retrospective chart review of poisoned
patients who received DEX for sedation at an academic medical center. The primary endpoint was
incidence of adverse effects of DEX therapy including bradycardia, hypotension, seizures, and
arrhythmias. For comparisen, vital signs were collected hourly for the 5 h preceding the DEX therapy
and every hour during DEX therapy until the therapy ended. Additional endpoints included therapy
duration; time within target Richmond Agitation Sedation Score (RASS): and concomitant sedation,
analgesia, and vasopressor requirements.

RESULTS: Twenty-two patients were included. Median initial and median DEX infusion rates were
similar to the commonly used rates for sedation. Median heart rate was lower during the therapy (82
vs. 93 beats/minute, p < 0.05). Median systolic blood pressure before and during therapy was similar
(111 vs. 109 mmHg, p = 0.745). Five patients experienced an adverse effect per study definitions
during therapy. No additional adverse effects were noted. Median time within target RASS and
duration of therapy was 6.5 and 44.5 h, respectively. Seventeen patients (77%) had concomitant use
of other sedation andfor analgesia with four (23%) of these patients requiring additional agents after
DEX initiation. Seven patients (32%) had concomitant vasopressor support with four (57%) of these
patients requiring vasopressor support after DEX initiation.

CONCLUSION: Common adverse effects of DEX were noted in this study. The requirement for
vasopressor support during therapy warrants further investigation into the safety of DEX in poisoned
patients. Larger, comparative studies need to be performed before the use of DEX can be routinely
recommended in poisoned patients.

80 [PubMed - indexed for MEDL




Graphical abstracts...

https://www.elsevier.com/authors/journal-authors/graphical-abstract
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COMPONENTS OF AN EFFECTIVE VISUAL ABSTRACT

Summarize Key Question

Being Addressed

Summary of
Outcomes

Impact of treating Iron Deficiency Anemia
Before Major Abdominal Surgery

Decreased Need for
Blood Transfusions

31% mp 12%
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Shorter Hospital Recovery of Hemoglobin
Length of Stay (Hb) post-discharge
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Visual Display of Outcome

Data of Outcome (Units)

Who Created the Visual

https://www.surgeryredesign.com/resources/

Abstract (often the journal)
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Visual Abstracts Increase Article Dissemination:
a prospective, case-control crossover study
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To achieve an effect in a sifuation apply this intervention

Problem

Solution(s)

Proposed solution(s)

G @ instance(s)

Addressed problem instance(s)

Approach to
understand
problem

Approach to
design
solution

Evaluation approach

éi" g Problem relevance

.'3 Scientific rigor

[

Novel contributions

Margaret-Anne Storey, Emelie Engstrom, Martin Host, Per Runeson, Elizabeth Bjarnason
Using a Visual Abstract as a Lens for Communicating and Promoting Design Science Research in Software Engineering.
In Proc of 11" Int Symposium on Empirical Software Engineering and Measurement (ESEM), Nov 2017.




To to the
‘ we propose to use the SE-DSR visual abstract approach

Solution proposed

Itis Cha”engmg to Design Science is a paradigm used in other

Proble communicate software N fields to frame research that aims to produce
understanding: engineering research that Evaluation: Applied the design knowledge, but it is underutilized in

. ) ftware engineering. We propose a visual
Based on our solves real world problems to  visual abstract approach | 5 C
experiences fellow researchersr,) and to sample SE pa?azrs as stt_ract f_or cgmmung;a_tmg S;ftware h
struggling to v a proof of concept to gain ngineering Design Science Researc
articulate and pract|t|oners. preliminary feedbac (SE_-DSR)_ thereby p_romotln_g the use of
evaluate SE design science and its terminology in
research from software engineering.
engineering.

S design knowledge that is more accessible than research papers.

Design
approach:
Alternative visual
abstracts were
designed using
ideas from other
visual and
structured
abstract designs.

Relevance: Industry is often not aware of academic research that could solve their problems. While, researchers are often
not aware of related research. This approach may help improve communication between researchers and practitioners about

.* Rigor: Iteratively designed a visual abstract approach for communicating design knowledge from a variety of software &

¥ engineering papers. The concepts we include in the abstract are derived from the design science literature. The approa
"% needs to be evaluated by practitioners and researchers that make a contribution to design knowledge in SE.

0 Novelty: We propose guidelines for communicating design knowledge in software engineering through a visual abstract.




. To achieve an effect in a sifuation apply this intervention

Problem

@ @ instance(s)

Addressed problem instance(s)

Solution(s)

Proposed solution(s)
Approach to
understand
problem

Approach to
design
solution

Evaluation approach

& Problem relevance
é% Exercise assignment

&  scientinc rgor . Identify Problem@ & Solution &

U-v . Discuss Problem understanding@ — context, effect, relevance 2,

. Discuss Solution: evaluation approach@, strength, approach to
design and alt. solutions

. Express a technological rule

/’/ Novel contributions

Margaret-Anne Storey, Emelie Engstrom, Martin HostP@ 6 E SO
Using a Visual Abstract as a Lens for Communicating and Promotmg Deszgn Sctence Research in Software Engineering.
In Proc of 11" Int Symposium on Empirical Software Engineering and Measurement (ESEM), Nov 2017.



* |dentify the Problem & the Solution

*Express a : To
 Extractable from the paper? Guessable? achieve an effect in a situation
* Discuss Problem apply this intervention
* Problem understanding: what is known about * What is the desired effect?

the problem (from this paper, in general), what  « \What is the intervention/solution?
is the context and the impact of the problem? « For which situations does the

* Problem relevance: extent/frequency of intervention cause the desired effect?

roblem, impact, impacts which contexts? . _ _
P P P * What additional research / information /

* Discuss Proposed Solution support is needed for industry to apply
* What is the proposed solution, how does it this research? E.g. further evaluation,
address the problem? collaboration with researchers, guidelines,
tools etc.

* How was solution evaluated?
 Are there alternative solution approaches?
* What was the design process followed?



ICSE 2014 (selected) best papers

1. Saba Alimadadi, Sheldon Sequeira, Ali Mesbah, Karthik Pattabiraman:
Understanding JavaScript event-based interactions. ICSE 2014: 367-377
2. Paige Rodeghero, Collin McMillan, Paul W. McBurney, Nigel Bosch, Sidney K. D'Mello:
Improving automated source code summarization via an eye-tracking
study of programmers. ICSE 2014: 390-401
3. Yepang Liu, Chang Xu, Shing-Chi Cheung:
Characterizing and detecting performance bugs for smartphone
applications. ICSE 2014: 1013-1024
4. Thanassis Avgerinos, Alexandre Rebert, Sang Kil Cha, David Brumley:
Enhancing symbolic execution with veritesting. ICSE 2014: 1083-1094
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istribution of papers to participants

VA paper #1 VA paper #2
Review VA #2 |Review VA #3
VA paper #4 VA paper #3
Review VA #1 Review VA #4




Discussion
on using Visual Abstracts for Design Science Research

What worked well with applying the design science visual abstract to the assigned
paper?

Did the visual abstract help you understand the other paper?
What was difficult to capture or read in the VAs?
Do you have suggestions for improving the VA?

How does it compare to structured abstracts? That is, how is it similar but how
does it differ?

Would you use these again or suggest others to use them?



