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Why should we care?

Twelve Tips on Writing a Good Scientific Paper

John A. Elefteriades, M.D., F.I.C.A.

Department of Cardiothoracic Surgery, Yale University School of Medicine, New Haven, Connecticut

It is an indication of Dr. Chang's wisdom and experi-
ence in academic matters that he should commission an
article on the technique of writing a good scientific pa-
per. There are many pitfalls to which the new or occa-
sional writer is prone. Also, the manner of presentation
can make a great deal of difference as to how favorably
research information is received by editors and can im-
pact the usefulness of the paper to readers.

The compilation which follows incorporates sugges-
tions which the author hopes will be of use in writing
scientific papers. Much of this was taught to the author
by his mentors, and much was learned (the hard way) by
experience. This list is not meant to be exhaustive, but
rather to cover certain important general principles re-
garding how to present one’s research data for scientific
publication.

Good Underlying Research Question

1. A good research paper needs to start with a good
research question—a question to which the reader wants
to know the answer. If the underlying question is not
pertinent or interesting or of clinical importance, no one
will want to know the answer, and no one will be in-
terested in accepting or reading the resulting paper. At
what size does an aneurysmal aorta rupture? How often
are infectious pathogens found in atheroma removed at
surgery? Does revascularization improve ventricular
function in patients with ischemic cardiomyopathy?
What is the influence of antecendent pulmonary hyper-
tension on mortality in heart transplantation? Can ar-
teriosclerosis occur in the absence of interferon-y? These
are all examples of research questions in angiology that
produced published papers which proved of interest
to readers. Good basic questions that stimulate
research—both in the laboratory and the clinic—arise
from the investigator's experience and creativity. With-
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out such worthy underlying questions, the resulting
manuscript will not be of interest to editors, nor will the
paper capture readers’ attention. Most often, for clinical
papers, a well-chosen question will impact substantially
on clinical management of real-world patients.

Brevity

2. The paper must be concise. This is often a hard
concept for scientific writers just starting out. The new
scientific writer is often not accustomed to the brevity of
scientific communication, which is very different from
other forums. Excess length is not as much an issue for a
thesis or for general prose or fiction. But, the scientific
reader is hard-pressed for time. For scientific journals,
space is at a premium. You must state your concept,
methods, results, conclusions, and discussion succinctly,
with as few words, Tables, Figures, and References as
possibie. With experience, you will come to realize just
how much can be cut without adversely affecting con-
veyance of your message. | learned this concept from
Dr. Arthur Baue, my former Chairman, who cut a
chapter [ had written on diaphragm pacing dramatically
without curtailing its message whatsoever. Dr. Baue,
editor of Glenn's Textbook of Thoracic and Cardio-
vascular Surgery, taught me just how much of what we
put on paper is repetitious or unnecessary to convey our
meaning. [ learned this concept also from Dr. William
Roberts, editor of the American Journal of Cardiology.
Dr. Roberts has a reputation for cutting and cutting
without detracting in any way from the substance of a
report. This is a very important talent for the novice
scientific writer to learn.

Abstract Conveys Ail Critical Information

3. The abstract must convey all the cardinal findings
and messages. Please remember that even the an avid
reader of your work will read your abstract and at
most look at some of your figures, skim ydour methods
and results, and glance at your discussion and con-
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Engagement

e Simon Peyton Jones. How to give a great
research talk. (MSR Summer School, 2016)

- “Your mission is to wake them up!”

- “Your most potent weapon, by far, is
your enthusiasm!”

e John Hughes. Unaccustomed as I am to
public speaking. (PLMW, 2016)

- “Put on a show!”
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Slides

What is the goal of your talk?

The slides are not the paper
The slides are not a summary of paper

The slides are not a speaker prompt
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Slides

What is the goal of your conference talk®?

Advertise your work!
Little time for details
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A talk structure that works

Abstraet
Intro (6 min)

Key ideas (10 min)
Technicalmeat
Related - work-

What else in the paper (1-2min)
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Get to a problem. ﬂ Get to the problem.



Key ideas

Get to a problem. ﬂ Get to the problem.

Examples, examples, examples!
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Core Idea of Rust

Unrestricted mutation and aliasing lead to:

e use-after-free errors (dangling references) \
e data races '

e iterator invalidation
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Rust prevents all these errors using
a sophisticated “ownership” type system
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Slides are a visual medium

Build slide visuals incrementally
Use smooth animations to clarify transitions
Do not forget about the focus of each slide
A slide does not have to be full

Reveal bullet points one at a time
Add text to be read later
C&P text directly from the paper
Be to0 precise




L* - algorithm [Angluin’87]

. LEARNER

1 S, E + {e}

2 repeat

3 while (S, F) is not closed or not consistent

4 if (S, F) is not closed

5 find s; € S, a € A such that
row(sia) # row(s), forall s € S

6 S« SU {S1a}
7 if (S, F) is not consistent
8 find s1,52 € 5, a € A, and e € E such that
row(s1) = row(sz) and L(s1ae) #£ L(s2ae)
9 E +— FEU{ae}
10 Make the conjecture M (S, F)
11 if the Teacher replies no, with a counter-example ¢
12 S < SUprefixes(t)

13 until the Teacher replies yes to the conjecture M (S, E).
14 return M (S, F)
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A:Y/N A:Y/N
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Learner
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L* - algorithm [Angluin’87]

m l build a model l

Learner

€ a Membership query Equivalence query
Z 8 (1) Q: weL? Q: L(H) = L7
aa | 1 0 A: Y/N A:Y/N
b 0 O +
ab | 0 O
aaa | 0 0
aab | 0 O

Observation table <




m l build a model l

€E a
€ 0O O
a 0 1
aa 1 0
b 0 O
ab 0O O
aaa | 0 O
aab | 0 O

L* - algorithm [Angluin’87]

Learner

Membership query Equivalence query
Q: weLl? Q: L(H)=L"
A: Y/N

Observation table <




Slides are a visual medium

Make the
. focus obvious!

(h/t Ranjit Jhala, "How to Design Talks”)

-
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Access control is inedequete, scenanio 2: Fecebook timeline

0 Facebook introduced timefine in 2011 end
* Chronologically order alithe nformaton on your prfile
* Make them easiy searchadie for other users

0O Users were afraid of privacy violation

Access control was not changed !

are avisual m

Access control is inedequeate, scenanio 3: Spokeo

0 Service agsregating information about individuals
*  Each ndnioual informaton ispudiic content
* Eg. your Facebook profile, sodress

O One can infer new non public information

3 Estimating westh usng aodress and pubdiic property moonds

0O Users complain of privacy viclation
Access control was not changed !

g

Modeling user privecy using exposure

0 Foreach contant users have an expected exposure
HOW many other uses am lkefy to acoess the content

3 We can model privacy viclation for an information as
* Large ceviation of actusl exposure fiom expected aposure

Major Devistion from expected exposure can capture
the privecy wiclstions not covered by access control

Revisiting scenernio 1: Fecebook newsfeed
O Befors newsfesed was introduced
*  Dpected aposure: Friends who willvsit user's pofile
*  Actusl &posure was same asexpected aposure
 After newsfeed was introduced
Actual exposure: Allfriends © whom Te infommation is pushes

Access control is inedequate: Summery

(S
-
0
.
[Re
"
1
.
'

0O User reaction sugsests each of the case
0O However in none of the cases

0O We propose 3 new model to reason about privacy

Revisiting scenernio 2: Fecebook timefine

0 EBafore tmeine was introduced
s  Dpected exposure for oider date: Friends who will scroli to
find & 0id content

Actusl exposure for oider data was same as apected exposure

J After tmelne was introduced

Exposure : Definition

0 We define Prominence of information | at time t or P(t)

Pt)={U]U is aware of | 3t time t}
O Then £ exposure of lis:

Actual exposure for oicer catz Al frencs whovist Te profiie

Actusl exposure is much higher than the expected aposure

10

Proposed model: managing privecy vie exposure

-
PrcSicieg futuee Vaomg e =t vaer fiec ee
Pcopgoulycy

opolure foe =% pecSicices # Perme
cceent smiaticiz cazn c.cf:.':l

Feeddback to the pmdictor

Actusl exposure is much higher than the expected eposure

11

Key challenge: Predicting future exposure

0 Huge existing work for predicting growth in content
populanty
= Future YouTude viewns, Racedook likes, Retweets
* Use maching learming, regresson tachnigques

We can leverage adances in those fields © pregict exposure

0 OSN cperators are best positioned to do the predictions

Empirical data on how Information dsseminates intheir sies
Facebook or Youtude aslmady prowce number of likes Or vens

Revisiting scenearnio 3: Spokeo

0 Eefore spokec aggrezated data
*  Dpected sposure for new nfermd date: sers who dizw
each nannousl pieces of content form dfemnt SoUrces

Actusl &xposure for lder data was same a3 apected axposure

 After spokec aggregated data

Actual exposure for new infermd cala: Al uzerswho wat

-
pUbiic spok e website

Actusl exposare is much higher than the expected aposure

12

Limitations of our model

0O Privacy viclation by inference using available data
* Itis extremely hard © enumente all possidie inference

0O Privacy viclation using cross site prediction
* Prediction across muitiple systems
EZ. posting & pictum taiken from Facedook in tweeter



Slides are a visual medium

N hv . « . 2 »
Introduction A structure that works “Key ideas” section Why haxg a “key ideas
section at all?

e Like an expanded version of the abstract

e Alternative approach (SPJ): Eliminate Context

\ / 1. Forces you to have a “takeaway’
\
- Start with a concrete example, e.g. - # 2. Many readers only care about the
Consider this Haskell code...” e Key ideas (2-3 pages, 50 readers) - takeaway, not the technical details
- If this works, it can be effective, e Use concrete illustrative examples and NS 3. For those who want the technical
but | find it often doesn’t work high-level intuition - details, the key ideas are still
- It assumes reader already knows context e Do not have to show the general solution useful as “scaffolding

that's what the technical section is for)

53 54 00 56

POPL 17
A C()ntESSi()n Breadth_hrst traversal Sometimes breadth-first doesn’t work!

e.g., if explaining 3 & 4 requires

‘ first explaining subtree rooted at 2 ‘ e e b T
AN W o
3) (4 Key ideas: (2 — S gy =g ——

)3‘ 4 e e e i gt o
I == =
5 5 6~ 7 8 - — ey e s
/ l I \ / l ,/"(t‘\hlll\.ﬂ I \ o = ' .
9 107 11 12 - -

A Promising Semantics for Relaxed-Memory Concurrency

N
/

' . Az 9 10 11 12 meat
[ don't always have a key ideas section

57 58 59 60

Layering the presentation Layering the presentation A structure that works

“The paper is extremely well written.”

P— — - e et el handh og it 1y red vl G v ar—
B —
“The presentation of the semantics is ¢ What if you don't have enough space for
. » such a layered presentation?
well-motivated and understandable

= Move some technical details to appendix

e “ e Related work (1-2 pages, 100 readers)
‘ . - Submit to a better conference

built up to the full semantics incrementally

(ie. a conference with a higher page limit)
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