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Deliverables

February 8" *** TODAY ***

* One/two page critical review of a paper

* Template on Moodle

* Evaluated on being constructive, specific, professional, structured
* 0 to 3 points for each category

February 22nd®™

* One page evaluation of another student’s review

* Template on Moodle

* Evaluated out of 5 marks on having lessons present, lessons missing, general feedback

February 29nd®™

* NSERC proposal, one page text, one page references
* Must fit NSERC presentation guidelines (see Moodle)
* Evaluated on structure and clarity, through peer review
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Last Lecture

1. Plan your writing
2. Plan your research

3. Paperstrueture

4. Proposal structure
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This Lecture

1. Paper structure
2. Disseminating your work
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« Depends on type of research
 Literature survey, vision paper, proposed approach, etc.
« Depends on type of paper
« Journals have ~20-30 pages, conferences have ~10 pages

1) Title

2) Abstract

3) Introduction

4) Background (for journal)
5) Approach

6) Evaluation set-up / results
7) Discussion

8) Related Work

9) Conclusion
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Most Important Part? (Opinion)

1) Title

2) Abstract

3) Introduction

4) Background (for journal)
5) Approach

6) Evaluation set-up / results
7) Discussion

3) Related Work

9) Conclusion
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Most Important Part — Intro (Opinion)

1) Title
2) Abstract
3) Introduction m——
4) Background (for journal)
5) Approach
6) Evaluation set-up /
results
7) Discussion
3) Related Work
9) Conclusion

Introduction:

a) Context to the problem

b) What's the specific problem
addressed?

c) Brief summary of the approach

d) Contributions and research
questions
e) Structure of the paper
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Contributions Examples

the main contributions of this pap E.I' dre. (d) dn Eld:.‘:lP tﬂt%{}ll The core contributions of this paper are to explain the
of the SBFL approach to the symbolic execution verification implementation of this contract-based approach on an indus-

results, and (b) an empirical evaluation of the approach on a trial use-case, as well as provide examples of the benefits
] of this approach. Section II describes the industrial use-case,
set of example model transformations.

This paper’s contributions are therefore: (i) detailing how the ML-based FT (Coniributions and Structure This paper presents these specific contributions:
process uses the available data within the SAHARA methodology to automat-
ically produce hazardous situations, (i) providing an example of the FI and - Section 2: A high-level architecture relating a KG to DTs.
SAHARA processes on a use case, including an indication of the approach perfor-
mance, and (iii) a discussion of the benefits and drawbacks of placing ML-based

FI within the SAHARA process.

Contributions. Our contributions in this paper are: a) a formalization of the
problem of breaking algebraic loops in co-simulations, b) an optimal, but costly,
algorithm to solve it, and ¢) multiple cost-effective heuristic algorithms.
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Title /
Abstract /
Keywords

Evaluation /
Results

advertises

validates

[ Discussion ]

supports

provides
strategy | A oproach
Contributions
argues
novelty
Related
contextualizes Work
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Title / Abstract / Keywords

. SIS

EXAMINING MODEL QUALITIES AND THEIR IMPACT ON DIGITAL TWINS
ABSTRACT

Digital Twins (DTs) are built using modelling and simulation techniques in complex domains such as cyber-
physical systems. However, further formal investigation 1s required for how a DT and the services it provides
relate to the qualities of the models used by a service. Specifically, this article examines when a DT service
can be said to have the qualities of relevant, verifiable, substitutable, and faithful based on the results of
checking properties in comparison to the actual system. Using an incubator system as our running example,
we show how a DT service relies on multiple models, present the consequences when these qualities are
violated, and discuss strategies for adapting models to ensure these qualities.

Keywords: digital twins, verification, model quality, fidelity, substitutability, cyber-physical systems.

Oakes et al (2023). Examining Model Qualities and Their Impact on Digital Twins.
In 2023 Annual Modeling and Simulation Conference (ANNSIM) (pp. 220-232). IEEE.
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How to write a scientific abstract

1) In one sentence, what’s the topic?

2) State the problem you tackle

3) Summarize (in one sentence) why nobody
else has adequately answered the research
guestion yet.

4) Explain, in one sentence, how you tackled
the research question.

5) In one sentence, how did you go about
doing the research that follows from your big
idea.

6) As a single sentence, what'’s the key impact
of your research?

https://www.easterbrook.ca/steve/2010/01/how-to-write-a-scientific-abstract-in-six-easy-steps/
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How to write a scientific abstract

(1) In widgetology, it's long been understood that you have to glomp the widgets before you can squiffle
them. (2) But there is still no known general method to determine when they've been sufficiently glomped. (3)
The literature describes several specialist techniques that measure how wizzled or how whomped the wid-
gets have become during glomping, but all of these involve slowing down the glomping, and thus risking a
fracturing of the widgets. (4) In this thesis, we introduce a new glomping technique, which we call googa-
glomping, that allows direct measurement of whifflization, a superior metric for assessing squiffle-readiness.
(5) We describe a series of experiments on each of the five major types of widget, and show that in each
case, googa-glomping runs faster than competing techniques, and produces glomped widgets that are per-
fect for squiffling. (6) We expect this new approach to dramatically reduce the cost of squiffled widgets with-

out any loss of quality, and hence make mass production viable.

https://www.easterbrook.ca/steve/2010/01/how-to-write-a-scientific-abstract-in-six-easy-steps/
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Introduction:

a) Context to the problem

b) What's the specific problem addressed?
c) Brief summary of the approach

d) Contributions and research questions
e) Structure of the paper
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Background

* Usually only for journal articles

* Mention the fundamental topics in the article needed to understand the

approach 2 Background

This section introduces the background necessary for this
paper. In particular, it briefly presents: (a) the model trans-
formation used as a running example, (b) the DSLTrans
transformation language used in our work, (c) the symbolic
execution verification approach for proving contracts and the
SyVOLT tool which takes as input DSLTrans transformations
and (d) the basics of SBFL for model transformations.

Oakes et al (2023). Fault localization in DSLTrans model transformations by combining symbolic
execution and spectrum-based analysis. Software and Systems Modeling, 1-27.
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Approach

Section 3.3 -
Scenario Selection
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[

|

|

I

: TR & ‘ [ Scenario /

| i iy cenano L iyl |nfluence Factor

| - |

| Controllability Contracts Database : | Selection

I 1

{ Functionality and Vehicle and | | ! Y

| Fault Injection Database || Item Models | | | Selected
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Fig. 3: The overall SAHARA architecture and workflow (adapted from [21]).

Section 3.4 -
Fault Injection
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[ Fault Injection ]
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Section 3.5 -
Simulation and
Visualization

Vehicle Dynamics
Simulation
‘\‘ Co-simulation \\y

N
Scenario/Environment
Simulation

Y Y

Sim.
Traces

Jirt

Section 3.6 -
Hazard Classification

Exposure Level

Visualization |

N A i e A iy N s Sl e i S Al it il

Evaluation ]-’ Eren
Sev. and Cont. S and
Contract Eval. C Levels

Y

Suggested ASIL

ASIL Calculation

Yellow blocks are automatic actions, and gray blocks are manual actions.

Oakes et al. (2021, August). Machine Learning-Based Fault Injection for Hazard Analysis and Risk
Assessment. In International Conference on Computer Safety, Reliability, and Security (pp. 178-192).



Evaluation

4 Evaluation setup

This section sets up the evaluation of our approach by first
defining the research questions (RQs). Then, the experi-
mental setup 1s explained to detail the different example
transformations, contracts, mutants and techniques used for
suspiciousness-based rankings computations. The evaluation
metrics used for answering each RQ are explained, and the
prototype implementation and execution environment are
also introduced.

Oakes et al (2023). Fault localization in DSLTrans model transformations by combining symbolic
execution and spectrum-based analysis. Software and Systems Modeling, 1-27.
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5.2.2 RQ2.2

Question: How do the contracts affect the results quality?

Section 4.2.2 describes how we consider two types of
contracts: a) multi-rule contracts (MRC), which involve ele-
ments from multiple rules in the transformation, and b)
single-rule contracts (SRC), which are mirrored versions of
the rules. From the results in Table 9 and Fig. 7, the SRCs pro-
vide a slightly better EXAM score on almost all techniques
compared to the MRCs. Building these SRCs also allowed
us to test our approach on the RSS-f0-ATOM transformation
which did not have usable MRCs.

Answer to RQ2.2: Single-rule contracts (SRCs) are
slightly more effective than multi-rule contracts (MRCs)
in our SBFL-Verif approach for locating faulty rules.

Oakes et al (2023). Fault localization in DSLTrans model transformations by combining symbolic
execution and spectrum-based analysis. Software and Systems Modeling, 1-27.
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Discussion

* Often missing from papers and leads to rejection

* My structure:
* Benefits of the approach
* Based on the evaluation, argue that results are good
* Limitations of the approach
* Anticipate reviewer’s objections
* Threats to validity
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Threats to Validity

* Conclusion validity (are the conclusions right?)
e Threats to obtaining conclusions from results
* EX. Are stats reliable and powerful enough, any random
heterogeneity of subjects, repeatable?
 Internal validity (was the experiment done right?)
* Threats that might affect the results
e Ex. Sufficient metrics to evaluate approach, ensuring that
approach was performed correctly
» Construct validity (does the experiment match the problem?)
* Threats of the approach not matching the theory
e EX. Metrics not matching problem to be studied
« External validity (can the results be generalized?)
* Threats to generalization, Ex. Subset of population studied

Wohlin, C., Runeson, P., Host, M., Ohlsson, M.C., Regnell, B.:
Experimentation in Software Engineering. Springer, Berlin (2012)

(laes Wohlin - Per Runeson
Martin Host - Magnus C. Ohlsson
Bjorn Regnell - Anders Wesslén

| Experimentation in
~ Software

Engineering

@ Springer
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Related Work

 Mention other’s work  Place before the conclusion

- And how your work is different * Reader needs to understand your
work to appreciate the differences

Tuncali et al. define STL specifications for both system- and component-
level to be proved on a simulation [29]. An example is that when an object is
visible to sensors, the object must be detected by the sensors within a specific
time frame. An optimisation framework is then employed to find scenarios that
falsify the specifications. In contrast, our work performs the optimisation on the
FI to search towards the most hazardous situation, and the specifications are
only for hazard classification.

Zapridou et al. mirror our work by presenting STL verification of properties
on an ACC use case using the CARLA simulator [30]. However, our work focuses
on the FI portion of determining safety, and also places the intelligent FI within
the SAHARA safety assessment process.

Oakes (2021). Machine Learning-Based Fault Injection for
Hazard Analysis and Risk Assessment
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Conclusion

 Summarize the article, and present potential next steps

7 Conclusion and Future Work

This work has presented the addition of machine learning-based Fault Injection
(FI) to the Simulation-Aided Hazard Analysis and Risk Assessment (SAHARA)
methodology, as demonstrated on a safety-critical use case of an Adaptive Cruise
Control (ACC). Specifically, Reinforcement Learning (RL) explores the param-

The natural extension of this work is to validate it within an industrial safety

assessment process. In particular, performing a study following the safety engi-
neers as they perform the standard hazard analysis and risk assessment proce-

Oakes (2021). Machine Learning-Based Fault Injection for
Hazard Analysis and Risk Assessment



Disseminating Your Work
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Behind the scenes: the struggle for each paper

By Jeff Huang, published 2021-06-14, updated 2021-08-11

https://jeffthuang.com/struggle for each_ paper/

Takeaways:

e Papers are a mix of hard work, circumstances, and luck
* Papers depend on helping hands

* Good papers get rejected



Discoverability is Essential

* In academica, we and our research need to be visible, for:
e Collaborations
* Impact (e.g., citations)
 Invitations for talks/PC/etc.
* Job applications

* We need to make it easy for others to know who we are,
what research we do, and how strong our research is
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* Be at seminars/workshops/conferences
* Attending is important, presenting is better
* Being on PC (reviewing) is great involvement
e Organizing (track/poster chair) is even better
* Publish in high-quality venues
* CORE ranking, impact factor
* Maintain an online presence
* Personal site, academic profiles (Google Scholar etc),
social media




Discoverability Questions

* What do they look like?

* What are their pronouns/name pronunciation?
* What's their email address/institution?

* What's their recent/past work about?

* Who do they publish with?

* What's their # of citations/h-index?

Goal of online visibility:
Make answers to these questions easy to
find on your websites/profiles



POLYTECHNIQUE

y MONTREAL
CCCCCCCCCCCCC POLY MTLIHO..)
UNIVERSITY -

Academic Profiles

Type

Name

Researcher identifier

ORCID

Identifier + more
services

Web of Science

Social network

ResearchGate

Auto-populated profile
(may allow editing)

Google Scholar

Scopus

DBLP

Note that citation count will vary between these profiles
- Scopus only scans high-quality venues, unlike Google Scholar




Consistent Maintenance

Can spend oo time on these sites
Do iterations, a little bit of effort every month
Answer the basic questions immediately

Consistent effort leads to opportunities and impact
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Connecting research and researchers

bentley oakes

e Is this you? Sign in to start editing R Printable version
httpS'HDl’Cid orgf Published name
: ' Bentley James Oakes
0000-0001-7558-1434 yJ

Name
Bentley Oakes

Emails >

Activities Collaps Al
bentley.oakes@polymtl.ca
v Employment (3) = Sort
Websites & social links >
Polytechnique Montréal: Montreal, CA
Homepage
2023-09-01 to present | Assistant Professor (Computer and Software Engineering) Show more detail

Emplovment

Maintenance: Site links, employment, publications
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Bentley James Oakes # §2 FoLLoWING Cited by VIEW ALL
Assistant Professor, Polytechnique Montreal All Since 2019
Verified email at polymtl.ca - Homepage
Digital Twins Cyber-Physical System Ver... Model-Driven Engineering Citations 314 237
h-index 14 9
i10-index 14 9
TITLE : CITED BY YEAR 80
Exploring Fault Parameter Space Using Reinforcement Learning-Based Fault Injection 31 2020
M Moradi, BJ Oakes, M Saraoglu, A Morozov, K Janschek, J Denil
Dependable Systems and Networks Workshops (DSN-W), 102-109 40
Specification and Verification of Graph-Based Model Transformation Properties 31 2014
GMK Selim, L Lucio, JR Cordy, J Dingel, BJ Oakes
International Conference on Graph Transformation, 113-129 l . 5

2017 2018 2019 2020 2021 2022 2023 2024

Full contract verification for ATL using symbolic execution 27 2018
BJ Oakes, J Troya, L Ltcio, M Wimmer
Software & Systems Modeling 17 (3), 815-849

Co-authors

4. HansVangheluwe
" Professor at University of Antwer.

Maintenance: Photo, contact, keywords, publication detalils, co-authors e B
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ResearchGate -https://www.researchgate.net

Benﬂey James Qakes # Edit Research Interest Score 202.0
PhD - Assistant Professor at Polytechnique Montreéal Citations 246
Montréal, Canada | Website TR B

Building Domain-Specific Machine Learning Workflows: A Conceptual Framework for
the State-of-the-Practice

WEITE  Article | Private full-text

December 2023

ACM Transactions on Software Engineering and Methodology

; i _ _ | Maintenance:
& Bentley James Oakes - . Michalis Famelis - Houari Sahraoui Keep publications
up-to-date, add

openCAESAR: Balancing Agility and Rigor in Model-Based Systems ]
texts if allowed

Engineering

WEY Conference Paper | Full-text available

October 2023 - Proceedings of System Analysis and Modelling Conference (SAM), In...

() Maged Elaasar - @ Nicolas Rouquette - §§) David Wagner - [...] - § Mohammad Source
Hamdaga
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Scopus - https://www.scopus.com
Oakes, Bentley J.

0] , Montreal, Canada

M s this you? Connect to Mendeley account

26

Documents

166

Citations by 135 documents

€ 56289881100 @

8

h-index

g Edit profile  «ss More

2 https:/forcid.org/0000-0001-7558-1434

Document & citation trends

5

'

2014

Documents

® Documenis =e=Citations

e

SUDIEND)

2024

Funding agencies might ask for Scopus
profile instead of Google Scholar

Maintenance: Keep consistent with
other profiles
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DBLP - https://dblp.org

" Bentley ). Oakes ® 1 & < »

Bentley James Oakes

e Automatically created for you ® ¥ byyear | 3 [ Dagstuhl
N _ _ Important for computer science
| Person information
researchers
s affiliation: Université de Montréal, Canada
-12020 - today @ -] Refine list
2023 showing all 27 records
W2 2 L R Bentley James Oakes, Claudio Gomes, Peter Gorm Larsen, Joachim Denil, Julien Deantoni, Joao
Cambeiro, John 5. Fitzgerald:
Examining Model Qualities and Their Impact on Digital Twins. ANNSIM 2023: 220-232 T
Wi BLRg Maged Elaasar, Nicolas Rouquette, David A. Wagner, Bentley James Cakes, Abdelwahab Hamou- refine by search term
Lhadj, Mohammad Hamdaga:
openCAESAR: Balancing Agility and Rigor in Model-Based Systems Engineering. MoDELS
(Companion) 2023: 221-230 refine by type
, [ Journal Articles (only)
W [c20] B & ® « Mouna Dhaouadi, Bentley James Oakes, Michalis Famelis: Conference and Workshop Papers (only)
Towards Understanding and Analyzing Rationale in Commit Messages Using a Knowledge Informal and Other Publications (only)

Graph Approach. MoDELS (Companion) 2023: 622-630 select all | deselact al
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Bentley Oakes @ (He/Him) Polytechnique Montréal
Assistant Professor at Polytechnique Montréal

& McGill Universi
Montreal, Quebec, Canada - Contact info g

132 connections
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Personal Website

Dr. Bentley James Oakes

Publications Community-Building Teaching Opportunities Contact CV

| am an Assistant Professor in the Département de génie informatique et génie
logiciel (Department of Computer and Software Engineering) at Polytechnique
Montréal, Canada.

My research focuses on enabling domain experts to efficiently capture and
utilise their knowledge to build software systems (including digital twins)
through a model-driven approach. The goal is to minimise the cognitive and
time effort for constructing these systems, while still maximising the insights
gained during the engineering process.

My main research interests include:

digital twins, including their structure and construction

representation of domain-specific knowledge, such as employing ontologies and ontological
reasoning

verification of cyber-physical systems

model-driven engineering techniques, and the intersection with low-code platforms

model transformations and their verification

and others, as listed on my expertise page

https://bentleyjoakes.github.io

Strong recommendation to develop a
personal website

Affiliation details, contact info

Research interests

List of publications, service to community
News feed
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Links
DBLP Google Scholar ResearchGate ORCID
* Maintain a publication list yourself
05 « Can link author versions of papers
e Google Scholar will index these
Building Domain- . . .
Specifis Machins « Offer bib files and presentations too
SR B. Oakes, M ACMT ti
Journal Workflows: A AR BOSERTANR RN
) Famelis, and H. Software Engineering paper, bib
Article Conceptual b _ L
Framework for the N MY
State-of-the-
Practice
B. Oakes, C.
Examining Model Gomes, J. Denil, In 2023 Annual Modeling
Attt Qualities and their J. Deantoni, J. and Simulation paper, bib,
e Impact on Digital Cambeiro, J. Conference (ANNSIM) presentation
Twins Fitzgerald, and (pp. 220-232)

P. Larsen.
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'l Copyright Issues !!

 When we publish an article, we give away some rights to the publisher
* Read these agreements carefully
* Ask the Polytechnique library if you have questions

ACM Publishing License and Audio/Video Release

2. Grant of Rights

(a) Owner hereby grants to ACM an exclusive, worldwide, royalty-free, perpetual, irrevocable, transferable
and sublicenseable license to publish, reproduce and distribute all or any part of the Work in any and all
forms of media, now or hereafter known, including in the above publication and in the ACM Digital Library,
and to authorize third parties to do the same.

3. Reserved Rights and Permitted Uses.
(a) All rights and permissions the author has not granted to ACM in Paragraph 2 are reserved to the Owner,

including without limitation the ownership of the copyright of the Work and all other proprietary rights such as
patent or trademark rights.
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'l Copyright Issues !!

(b) Furthermore, notwithstanding the exclusive rights the Owner has granted to ACM in Paragraph 2(a),
Owner shall have the right to do the following:

(i) Reuse any portion of the Work, without fee, in any future works written or edited by the Author, including
books, lectures and presentations in any and all media.

(i) Create a "Major Revision" which is wholly owned by the author

(iif) Post the Accepted Version of the Work on (1) the Author's home page, (2) the Owner's institutional
repository, (3) any repository legally mandated by an agency funding the research on which the Work is
based, and (4) any non-commercial repository or aggregation that does not duplicate ACM tables

of contents, i.e., whose patterns of links do not substantially duplicate an ACM-copyrighted volume or issue.
Non-commercial repositories are here understood as repositories owned by non-profit organizations that do
not charge a fee for accessing deposited articles and that do not sell advertising or otherwise profit from
serving articles.

(iv) Post an "Author-lzer" link enabling free downloads of the Version of Record

in the ACM Digital Library on (1) the Author's home page or (2) the Owner's

institutional repository;

(v) Prior to commencement of the ACM peer review process, post the version of

the Work as submitted to ACM ("Submitted Version" or any earlier versions) to

non-peer reviewed servers;
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Open Access is whether the published version of the article is freely available from publisher’'s website

Open Access Download PDF & @ You have full access to this open access article

Access this article

Not Open Access

( Buy article PDF USD 39.95 )

Price includes VAT (Canada)

Instant access to the full article PDF.
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Please see https://libguides.biblio.polymtl.ca/open_access

* Open access gold
* Article is freely available on journal’s website
 In hybrid journals, author/institution may have to pay processing charge (thousands of dollars)

« Open access green

« Journal's website offers pay-to-read, author can put final versions on arXiv/institution repo
* There may be an embargo of 6/12 months before free versions can be posted

However, since Jan 1, 2024, new rules for ACM: Tiers Level Article Output Range Tier Pricing ($)

* Institutions will pay based on number of articles 1 75+ $95,000

 Articles will be open access 2 60-74 $70,000

3 40-59 $50,000


https://libguides.biblio.polymtl.ca/open_access

THANK YOU!

Topics:
® 1. Paper structure
® 2. Disseminating your work

iy

POLYTECHNIQUE
MONTREAL

“#%= Dr. Bentley James Oakes
S5 UNIVERSITY ;a .

¢ bentleyjoakes.github.io
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