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My role in teaching

" STANFORD UNIVERSITY

In honor of outstanding teaching
Nikola Aleksandar Stikov
has been designated a
CENTENNIAL TEACHING ASSISTANT
Jor the academic year 2006 - 2007

This award was made upon the
nomination of the Department of

Electrical Engineering

\ ; . .
and with the advice of the Faculty
of the School of Engineering. |

James D. Plummer ‘
Frederick Emmons Terman Professor
Dean of the School of Engineering

/Zﬂ el |
Bruce Wooley
Departmental Chair
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This is your brain on fMRI

This is your brain This is your brain This is your brain
on beer on social media on God

Oberlin et al. Sherman et al. Ferguson et al.

Alcoholism: Clinical and Experimental Psychological Science (2016) Social Neuroscience (2016)
Research (2016)




What lay media says
;EXPRESS . Apt Do You Believe in God, or Is That a Software Glitch?

By KATE MURPHY AUG. 27, 2016

m M8 SHOWBIZ&TV SPORT COMMENT FINANCE
UK WORLD POLITICS ROYAL SCIENCE WEATHER WEIRD NATURE SUNDAY §

Home News UK

5 reasons car leasing
might be better for you
than buying a new...

Royal wedding 2019: REVEALED: Two EU
FIRST PICTURES as bride countries could JOIN
Lady Gabriella... Britain by quitting the...

Religion lights up the 'same
brain area as DRUGS and SEX'

FEELING God's spirit lights up the same areas of the brain as the more earthly desires
of drugs, music, gambling and sex, scientists have revealed.
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What the scientists say
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Scientific publishing
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Gatekeeping (peer-review)

Dear Sir,

We (Mr. Rosen and |) had sent you our
manuscript for publication and had not
authorized you to show it to specialists
before it is printed. | see no reason to
address the — in any case erroneous —
comments of your anonymous expert. On the
basis of this incident | prefer to publish the
paper elsewhere.

Respectfully,

Albert Einstein, 1936




How costs break down

An economic model shows how switching from subscription to
open access changes the costs of publishing.

Publishing

a = “ '. = US$100
Lifecycle of Scholarly Communication s
Pﬂlm&UNUNE ?;;:,:;:[YJ(‘ sales
(54,871) - and (
Subscnpnon ;w‘m‘;w;m. 1ent
ONLINE ONLY 2
- ($3,509)
Data Collection, Authoring Peer Review Rights Publication : Discovery Open access
gy MenisemEnt e gt ONLINE ONLY
aly. Articles Journal Editors Atbarokhirolea Orien et Scxucl:rs - . . . ($2,289)

Reviewers Copyrights
Creative Commons
Scholarly journals Gre . Subject Experts Licenses

Data Books

Experiments (Notall scholarly materials
are subject to peer review
S e ) Publisher Exclusive

Simulations Submission to S
publishers Rights Agreements

Field Work

Sociely Journals
Non-profit
University Presses

Commercial Journals

‘ Collaboration and Discoverabilig '

Repositories
Databases
Cloud Computing

Libraries

Research
Organizations

Voluntary peer review (not counted in price)
Additional cost if reviewers were paid for their time.

PMC full text: Natl SA. 2014 Jul 1: 111 2 [l Article processing
Administering peer review (assuming average rejection rate of 50%);

Publlshed online 2014 Jun 16. doi: 10. 1073Igng§ 140§goe11
CopyrightlLicense »  Request permission to re

~ Table 1.
Estimated 2009 mean bundle prices by Carnegie type

editing; proofreading; typesetting; graphics; quality assurance.

[ Other costs
Covers, indexes and editorial; rights management; sales and payments;
printing and delivery; online user management; marketing and
communications; helpdesk; online hosting.
Management and investment
Includes cost to establish journal: assumed 20% subscription;

" Publisher Research 1, Research2,$ Master’s, $ 15% open access.
7 Elsevier 1,159,137 366,771 89,190 Margin -
. Assumed 20% subscription; 15% open access.
SPmBel' 3823286 184:583 529692 Data from J. Houghton et al. Economic implications of alternative scholarly publishing models (Joint Information
Systems Committee, 2009). available at go.nature.com/ugrqw.
Wiley 329,535 94,072 30,726
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You pay for this!

CORPORATE PROFIT MARGINS
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https://www.theguardian.com/science/2017/jun/27/profitable-business-scientific-publishing-bad-for-science

A paper is a 17t century artifact

SCIENTIFIC PAPER TRAIL i

The top 40 countries by number of 6429
research papers published this year*, y
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“Today | wouldn't get an academic
job. It's as simple as that. | don't

think | would be regarded as
productive enough.” Peter Higgs, 2014

https://www.nature.com/news/the-top-100-papers-1.16224
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The PDF crisis
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https://www.stm-assoc.org/2015_02_20_STM_Report_2015.pdf
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Paradigm shift

Scientific revolution is the phase in
which the underlying assumptions
of the field are reexamined and a
new paradigm is established.

Kuhn, 1962
The Structure of Scientific Revolutions




Open science

The movement to make scientific research and data accessible to all




Wait - isn't that already how science works?

No - most research is publicly funded, but not accessible to all taxpayers
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Open

/ PeerReview

\/

Open Source Software
/ Code
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Likely cost of not having FAIR research data
F.A.l.R. Principles

Minimum true cost of not h

aving FAIR research data

Data should be

» Findable - €1650n
43.81%
* Accessible
5
0.24%
* Inter-operable - —
0.04%

° Re_ u S a b I e Indicator #1: Time spent Indicator #2: Cost of storage

® Indicator #3: Licence costs ® Indicator #4: Research retraction

m [ndicator #5: Research duplication Impact on innovation

https://publications.europa.eu/en/publication-detail/-/publication/d375368c-1a0a-11e9-8d04-01aa75ed71al/language-en
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Canadian/Quebec initiatives

CONP
PCNO

® Canadian Open Neuroscience Platform

® Neurolibre

® Tanenbaum Open Science Institute

® Recently released PREVENT-AD

dataset
® Data from a large sample (~400) of cognitively healthy PREVEN _AD
individuals at high risk of developing Alzheimer’s Research Group

® MR, amyloid and tau CSF samples, blood markers, genetic
info, and longitudinal cognitive data
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Loic Tetrel ~ Mathieu Boudreau Elizabeth DuPre ~ Agah Karakuzu FA Fortin Darcy Quesnel Shawn Brown JB Poline Nikola Stikov

Introducing
neurolibre.conp.ca

eurolibre is a curated repository of interactive neuroscience notebooks, seamlessly
integrating data, text, code and figures. Notebooks can be freely modified and re-
executed through the web, offering a fully reproducible, “libre” path from data to
figures. Neurolibre is powered by the Binder project, with computational resources
provided by CONP, CBRAIN and Compute Canada.

QQB!N CONP
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NeurolLibre

Layer 1:

A PDF
compatible
document

The steady-state longitudinal magnetization of an inversion recovery experiment can be derived
from the Bloch equations for the pulse sequence {8180 — T - 850 - (TR-TI)}, and is given by:

. ;’_’!' - ,‘{_l
."1:( TI) = J‘[() 1 —cos(f5p)e 1 ——Ll -(‘()5[01,5,.;,’211’ 1 (])

1—cos(@180) cos(fap)e 11

where M; is the longitudinal magnetization prior to the 8gp pulse. If the in-phase real signal is
desired, it can be calculated by multiplying Eq. 1 by ksin(Bao)e /72, where k is a constant. This
general equation can be simplified by grouping together the constants for each measurements

regardless of their values (i.e. at each Tl, same TE and 8g¢ are used) and assuming an ideal
inversion pulse:

I'e

M.(TI)=C(1-2"F +e 1) ()

where the first three terms and the denominator of Eq. 1 have been grouped together into the
constant C. If the experiment is designed such that TR is long enough to allow for full relaxation of

the magnetization (TR > 5T,), we can do an additional approximation by dropping the last term in
Eq. 2:

neurolibre.conp.ca

QQBFN CONP
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NeurolLibre

05

o _—

T, = 0.9 5 (White Matter)
-0.5 == T, = 1.5 s (Grey Matter)
w= T, = 4,0 5 (Cercbrospinal Fluid)

Layer 2:

Long. Magnetization (M,)

Dynamic
fi g u r'e s | Inversi(z)n Time —3TI (ms) 4 5

Practically, Eq. 1 is the better choice for simulating the signal of an inversion recovery experiment,
as the TRs are often chosen to be greater than 5T, of the tissue-of-interest, which rarely
coincides with the longest T, present (e.g. TR may be sufficiently long for white matter, but not for
CSF which could also be present in the volume). Equation 3 also assumes ideal inversion pulses,
which is rarely the case due to slice profile effects. Figure 3 displays the inversion recovery signal
magnitude (complete relaxation normalized to 1) of an experiment with TR = 5 s and T, values
ranging between 250 ms to 5 s, calculated using both equations.

Figure 3. Signal recovery curves simulated using Eq. 3 (solid) and Eq. 1 (dotted) witha TR =
5 s for Ty values ranging between 0.25t0 5 s.

(View simulation code)

You can
observe the
actual data points

: JQ3IN ‘jf’%
neurolibre.conp.ca s oS



NeurolLibre

g 08
| 3: ‘. = You can
ayer JS. 5 explore the
| VA 5 phenomenon.
® ® Inversion Time — T1 (ms)

Interactivity oo A

MR Image T, map

You can

interact with
the real-world data.

TI: 1030 ms A

: JQIN ‘fﬂ’*&
neurolibre.conp.ca T P NG



NeurolLibre

(View fitting code) You can
SEE THE CODE
that
generates the
outputs.

Layer 4: \

(View plot code)

Transparency

: JQIN Sfﬂ’*t
neurolibre.conp.ca T P NG



Layer S5:

Reproducibility

NeurolLibre

(View plot code)

Practically, Eq. 1 is the better choice for simulating the signal of an inversion recovery experiment,
as the TRs are often chosen to be greater than 5T, of the tissue-of-interest, which rarely
coincides with the longest T, present (e.g. TR may be sufficiently long for white matter, but not for
CSF which could also be present in the volume). Equation 3 also assumes ideal inversion pulses,
which is rarely the case due to slice profile effects. Figure 3 displays the inversion recovery signal
magnitude (complete relaxation normalized to 1) of an experiment with TR = 5 s and T, values
ranging between 250 ms to 5 s, calculated using both equations.

Figure 3. Signal recovery curves simulated using Eq. 3 (solid) and Eq. 1 (dotted) witha TR =
5 s for T, values ranging between 0.25to 5 s.

tuse octave

% Verbosity level 0 overrides the disp function and supresses warnings.
% Once executed, they cannot be restored in this session

% (kernel needs to be restarted or a new notebook opened.)
VERBOSITY_LEVEL = 0;

if VERBOSITY_ LEVEL==0

You can

RUN the code that
generates the
outputs.

neurolibre.conp.ca
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What if this was all free and transparent?

This is your brain This is your brain This is your brain
on beer on social media on God

Oberlin et al. Sherman et al. Ferguson et al.

Alcoholism: Clinical and Experimental Psychological Science (2016) Social Neuroscience (2016)
Research (2016)

JQEIN Sfl"*t
2019-06-02 AifgggRowene PCNO



Incentives that work against open science practices

) ctors
Old habits die hard Pres’f\ge/\mpaCt e

‘ ssues Fear of being “scooped”
Data shating/ privacy

Unpublished null results




Consensus
Do You Believe in God, or Is That a Software Glitch?

By KATE MURPHY AUG. 27, 2016

, Organization for
- Human Brain Mapping

Advancing Understanding of the Human Brain

This cued a chorus of “I told you so!” from critics Who have long said i

fM.R.I. is nothing more than high-tech phrenology. Brain-imaging
§ researchers protested that the software problems were not as bad nor as
E widespread as the study suggested. The dust-up has caused
N N
T [T
http://www.ohbmbrainmappingblog.com/blog/keep-calm-and-scan-on
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Outreach

Oct 11-Dec 20, 2017 Show More

Nikola Stikov @Stikov - Feb 7
Taking #openscience to the next level. The Montreal crew warming up for an eventful
spring
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Community

Thomson House 2018

Centre Phi 2019




Post-revolution

E-mail: stikov@gmail.com

Twitter: @Stikov

Post-Revolution, the new paradigm's
dominance is established and so
scientists return to normal science,
solving puzzles within the new

paradigm.

Kuhn, 1962
The Structure of Scientific Revolutions
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Want to learn more?

* Listen to the CONP podcast series: conp.ca/tag/podcasts/

* Follow QBIN: https://www.rbig-gbin.gc.ca/General Public

* If you ever hit a paywall, try this: unpaywall.org, or this: http://bit.do/eSYzb

* Engage with us on Twitter:

@N Lib
e @ TERNS
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