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Necessity of Good Writing
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Necessity of Good Writing

@ Wider dissemination of the results.
@ Helps in the review process.
o Creates a Good reputation in the community.

@ Depicts your thinking capability.

Nilanjan Datta (IAl, TCG CREST) Scientific Writing 3/66



Necessity of Good Writing

)
&P

P B I N
i | \

bt 4
PN A

i |

]
Sy
r adt] y
v N 5
v V

!

Strong Result  Bad Writing

Nilanjan Datta (lAl, TCG CREST) Scientific Writing

4/66



Steps of Good Writing

Macro-Level Discussions

@ Organisation of the paper.

@ General Issues of presentability.
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Steps of Good Writing

Macro-Level Discussions

@ Organisation of the paper.

@ General Issues of presentability.

Micro-Level Discussions

@ Stylistic Issues.

@ Examples of Good and Bad Writing,
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Steps of Good Writing

Macro-Level Discussions (Today's class)

@ Organisation of the paper.

@ General Issues of presentability.

Micro-Level Discussions

@ Stylistic Issues.

@ Examples of Good and Bad Writing,
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Organisation of a Paper
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Order of Preparation

@ Title and Authors (Initial)
@ Preliminaries / Definition / Notation
© Technical Contents including Appendices

@ Conclusion
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Order of Preparation
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Order of Preparation

@ Title and Authors (Initial)

@ Preliminaries / Definition / Notation

© Technical Contents including Appendices
@ Conclusion

© Introduction

@ Abstract, Key words

@ References

@ Title and Authors (Final)

© Acknowledgements
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General Issues and Guidelines [N
Title

@ Summarizes the main idea of your work.

Part of your paper that is read first and read the most.

Fewest possible words that adequately describe the purpose.

Consider it as the abstract of your abstract.

Start with an working title, finalize carefully at the end.
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S
Choosing the Title

Do's (V')
@ Indicate accurately the subject and scope of the study.
e Make it attractive (may be framed as question).

@ Limited to 8-12 substantive words.
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S
Choosing the Title

Do's (V')
@ Indicate accurately the subject and scope of the study.
e Make it attractive (may be framed as question).

@ Limited to 8-12 substantive words.

Don'ts (x)
o Make it too generalized.
@ Suggest things not covered.

@ Use abbreviation.
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General Issues and Guidelines XTI
Authors
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Authors
Who are the Authors?

@ At a broad level, authorship is linked to intellectual contribution:

o Experimental design.
o Analysis of the data.
e Suggesting the idea.
e Obtaining funding. (Is it really an intellectual contribution..??)
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Authors
Who are the Authors?

@ At a broad level, authorship is linked to intellectual contribution:

o Experimental design.
o Analysis of the data.
e Suggesting the idea.
e Obtaining funding. (Is it really an intellectual contribution..??)

o ldeally, Authorship implies non-trivial technical contribution.

@ Not necessarily true everywhere
o Guest Author: official supervisor may become a default author.

o Ghost Author: Person with substantial contribution but not listed as an author.
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T
Ordering of Authors

@ Ordering is typically done in one of the two following ways:

e Hardy-Littlewood principle (alphabetic according to surname).

o Contribution-based ordering.

@ Might vary depending on subjects:

e Biologists tend to place a supervisor or lab head last in an author list.

e Organic chemists might put them first.
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[ELEEINETEIELCHENC SN Acknowledgement

Acknowledgement

Way of giving credits to someone who has helped in preparing the paper.

@ Anonymous reviewer(s) whose comments/suggestions might have helped you.
e May include projects and/or funding agencies.

e Not a mandatory field and may be added after acceptance (maintain anonymity).
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Acknowledgement

Whom'to Acknowledge?

aut some "BIG" name...

Not a good idea..!!
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General Issues and Guidelines Key Words

Key Words

Keywords: authenticated encryption - release of unverified plaintext - AERUP -
generalization - SUNDAE - ANYDAE - MONDAE - TUESDAE
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(A
Key Words

Main Purpose

@ Helps in assigning the paper to the proper reviewer(s).

@ Searches on the key word will return the paper.

Two Parts

@ First part may have to be chosen from one or more lists provided by the journal or the
conference.

@ The second part will be specific to the paper.
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General Issues and Guidelines Preliminaries

Preliminaries

2 Preliminaries

SYMBOLS AND NOTATIONS. For a set X', X «=s.X denotes that X is sampled
uniformly at random from X and independent to all random variables defined
so far. {0,1}"™ denotes the set of all binary strings of length n. The set of all
functions from X to ) is denoted as Func(X,)) and the set of all permutations
over X is denoted as Perm(.X). Funcy denotes the set of all functions from X to
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General Issues and Guidelines Preliminaries

Preliminaries

@ Start with the basic definitions and terminologies required to express the results.
@ It is useful to draw up a list of notation before starting the technical description.

o If there is a new notion involved, precisely write down the formal/precise/rigorous
definition of that notion before using it anywhere else.
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General Issues and Guidelines Preliminaries

Preliminaries: Do’'s and Don’ts

Do's (V')
@ Follow standard notations.
@ Explain any new notion in plain English and illustrate by examples.

o Write in your own words.
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General Issues and Guidelines Preliminaries

Preliminaries: Do’'s and Don’ts

Do's (V')
@ Follow standard notations.
@ Explain any new notion in plain English and illustrate by examples.

o Write in your own words.

Don'ts (x)
@ Use the same symbol to denote two different things.
@ Use two different symbols to denote the same thing.

@ Keep unnecessary definitions and/or notations.

@ Use too many symbols and over explain standard definitions.
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General Issues and Guidelines [EEESeGlIleE] M@

Technical Content
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Technical Content
Technical Contents (Mathematical Paper)

Contains one or more of the following
o Mathematical Results (Theorems).
@ Algorithms.

@ Comparison to previous work.

Natural Division of the paper into sections
@ Subsections help in further structuring of the description.

@ If a section becomes too long, divide it into multiple sections.
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(OSSN EEEN L NI Technical Content (Mathematical Results)

Naming Mathematical Results

Theorem

The main important results in the context of the work.

Lemma

Small results which lead up to a theorem: key step in the proof of several theorems.

Proposition

A stand-alone result which is perhaps not important enough to be called a theorem. The
Nomenclature of proposition is not always very clear.
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(OSSN EEEN L NI Technical Content (Mathematical Results)

Naming Mathematical Results

Corollary
A direct consequence of a theorem (and sometimes also of a lemma).
@ May be of more specific interest.

@ Sometimes a corollary arises out of a side-effect of the technique used to prove the
theorem.

@ Sometimes corollaries are used in the subsequent work.
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(LS NESTEEELCNET AL Technical Content (Mathematical Results)

Presentation of Theorems

@ Explain the motivation for the result before stating the result.

o If the theorem statement is complicated, then explain the different components before
getting into the proof.

o If the theorem has interesting consequences, then mention some of them before getting
into the proof.

@ This will convince a reader that the theorem and its proof is worth reading.
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(OSSN EEEN L NI Technical Content (Mathematical Results)

Presentation of Theorems: Proof Structure

Breaks into smaller results (lemmas).

This helps in verifying and maintaining the proof.

@ The lemmas could come earlier or later.

Provide an overall description (intuition) of the proof strategy before getting into the
details of the proof.
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(FLEEINESEIERCNEN OIS Technical Content (Algorithm)
Algorithms

Description.

Correctness.

Complexity (time, space, randomness).
@ Results of running the algorithm (if applicable).

e Comparison with other algorithms (Theoretical and/or Practical).
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Technical Content (Algorithm)
Algorithm Description (Formal)

o Clearly state the data structures before the algorithm description.

@ Divide into sub-routines.

@ Provide concrete formal description of each sub-routine.
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Technical Content (Algorithm)
Algorithm Description (Informal)

@ Provide a matching textual description, and aim for clarity.
@ Explain the role played by each data structure.
@ Describe in plain language the non-trivial core of the algorithm.

@ You can mention optimisation tricks in the text.
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(FNSEINEESEN NN SIS Technical Content (Algorithm)

Correctness of the Algorithm

@ Proof of Termination.
@ Proof that the algorithm perfroms the intended task.

@ If non-trivial, state these as theorems.
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(FNSEINEESEN NN SIS Technical Content (Algorithm)
Complexity

@ Depending on your algorithm, these may need rigourous proofs.

@ Asymptotics may be used depending on the context.

@ However, for some applications, the constants do matter.
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(FNSEINEESEN NN SIS Technical Content (Algorithm)

Results

@ Depicts that the algorithm is implementable.
@ Use tables and/or graphs as required.

@ Highlight the novel features of your algorithm: efficient on larger inputs etc.
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(FNSEINEESEN NN SIS Technical Content (Algorithm)

Comparison to Previous Algorithms

@ Use tables and/or graphical comparison.

@ The comparison could be theoretical (like counting multiplications) or experimental (like
reporting time in seconds).

@ Mention the hardware and software platform used for comparison.
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(ONEINEESENE NI Technical Content (Comparative Study)

Comparison to Previous Works

An Improved Algorithm

o Faster/ smaller memory / smaller code size / lesser randomness, ....

e Comparison may be theoretical and/or experimental.
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(ONEINEESENE NI Technical Content (Comparative Study)

Comparison to Previous Works

An Improved Algorithm
o Faster/ smaller memory / smaller code size / lesser randomness, ....

e Comparison may be theoretical and/or experimental.

An Improved Theorem

@ Previous results follow as special cases.

@ Previous results with weaker assumptions, and hence wider applicability.
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(ONEINEESENE NI Technical Content (Comparative Study)

Comparison to Previous Works

An Improved Proof
A new technique is used.
The technique applies to other situations.

o
o
@ The proof is simpler.
o

The proof is more elegant.
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(ONEINEESENE NI Technical Content (Comparative Study)

Comparison to Previous Works

An Improved Proof
@ A new technique is used.
@ The technique applies to other situations.
@ The proof is simpler.
°

The proof is more elegant.

Increased Practicability

@ Provide a real-life scenario which your work covers but is not covered by previous work.

v
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(ONEINEESENE NI Technical Content (Comparative Study)

Comparison to Previous Works

Hidden
Weakness

Fair
Comparison
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(OREINEEENE NN RIS Technical Content (General Scientific Paper)

Technical Contents (General Scientific Paper)

Contents
@ Methods.
@ Results.

@ Discussions.
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(OREINEEENE NN RIS Technical Content (General Scientific Paper)
Methods

@ Describe all experimental procedures, including controls concretely.

Provide complete description to enable someone else to re-create the work.

Explain why each procedure was done.

Use proper citations, if required.
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(OREINEEENE NN RIS Technical Content (General Scientific Paper)

Results

@ All results should be presented (including those that do not support the hypothesis).
@ Tables, figures and graphs should be used effectively.

@ Statements made in the text must be supported by the results contained in figures and
tables.
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(OREINEEENE NN RIS Technical Content (General Scientific Paper)

Discussions

@ The relationship between the results and the original hypothesis.

An integration of the results with those of previous studies in order to arrive at
explanations for the observed phenomena.

Possible explanations for unexpected results and observations.

Comparison with previous works.

Propose specific further study.
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AT
Appendices

A Advantages of the distinguishers based on parity sets

In order to estimate the advantages of the distinguishers exhibited in this paper,
we need to evaluate the probability that, given an input set X, a randomly chosen
permutation 7 is such that 7 (X) does not satisfy the division property of order 2.
For the weaker distinguisher, we similarly need to evaluate the probability that a
given u does not belong to U(w(X)). Clearly, the probability that «(X) satisfies
the division property of order 2 (i.e., is balanced) is close to 27", while the
probability that a given u does not belong U(x(X)) is close to 1/2. However,
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General Issues and Guidelines Appendics
Appendices

@ Results which chronologically belong somewhere in the text, but, placing it there will
interrupt the smooth reading of the paper.

@ An alternate proof illustrating some other aspects.
@ A simpler but less efficient algorithm.

@ Quick review of basic background material which may not be familiar to the readers in
the area.
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General Issues and Guidelines Introduction

Introduction

1 Introduction

Authenticated encryption schemes, which target both data confidentiality and integrity
simultaneonsly, have received considerable attention over the last vears. The increased
interest is in part due to the ongoing CAESAR competition [CAE14], which aims to deliver
a portfolio of state-of-the-art authenticated encryption schemes covering a spectrum of
security and efficiency trade-offs.

Whereas the security of conventional authenticated encryption schemes, such as QCBI-
3 [RBBKO1,Rog04, KR11] and GCM [MV04], breaks down if a nonce is used twice, new
schemes offer varying degrees of robustness when nonces are rensed [FFL12, ABL* 13, RS06,
HRRV15]. Albeit different levels of confidentiality in the nonce misuse setting may be
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General Issues and Guidelines Introduction

Introduction

Start broadly and then narrow down to set the context.

Provide proper motivation.

State all the relevant related results with proper citations.

State your contributions convincingly:

e Do not be shy
e Do not oversell

@ Show, don't tell and keep it short.
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General Issues and Guidelines Introduction

Introduction: Challenges

Notational Challenge
@ Without some notation you cannot proceed.

@ Using too much notation will make the description dense at the beginning itself.
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General Issues and Guidelines Introduction

Introduction: Challenges

Notational Challenge
@ Without some notation you cannot proceed.

@ Using too much notation will make the description dense at the beginning itself.

Defining New Terminologies

@ You need to define a few terms to get started.

@ Putting a formal and precise definition at the start will scare readers.
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General Issues and Guidelines Introduction

Introduction: Challenges

Your Contribution

e Try to state your contributions as soon as possible (remember reviewers may not be
patient souls..!!)

@ Without stating some necessary background work you cannot place the results in the
proper context.
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General Issues and Guidelines Introduction

Introduction: Challenges

Your Contribution

e Try to state your contributions as soon as possible (remember reviewers may not be
patient souls..!!)

@ Without stating some necessary background work you cannot place the results in the
proper context.

Details of Experimental Results
@ You should be providing tabular/graphical comparison.

@ You cannot provide too much details.
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lisseio]
Introduction: Meeting the Challenges

@ There is no definite prescription for achieving the above balance.

@ Requires time, patience, effort (in thinking and writing and re-writing) and experience.

This could vary depending on the submission venue.

@ Consciously read papers written by others watching for both flaws and good features.
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General Issues and Guidelines [EESIETad
Abstract

The abstract is the first thing that a reader will read.

@ In many cases searches also return the abstract along with the title.

Abstracts are short and sometimes have word limits.

It is a place to state your contributions and explicitly mention the significance of the
work.

@ Avoid trying to motivate the problem in the abstract.

In a condensed form, the challenges in writing the introduction are also present for writing
the abstract.

Nilanjan Datta (IAl, TCG CREST) Scientific Writing 51 /66



General Issues and Guidelines Conclusion

Conclusion

A casual reader will often move to the conclusion right after the abstract.

State limitations of the work and possible ways of overcoming them.
@ State possible open problems, future research directions.

@ Conclusion should not be a re-statement of the abstract.
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General Issues and Guidelines Conclusion

Conclusion

Say something | Don't have
new in the conclusion  any conclusion

Without a conclusion the ending of the paper becomes abrupt.
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General Issues and Guidelines References
References
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General Issues and Guidelines References

References

BibTeX allows one to generate and format a bibliography automatically in a LaTeX
document.

One should carefully cite all the necessary references (specially the recent ones).
@ Unnecessary self-citation should be avoided.

@ Do not cite unpublished works, personal communications, .
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Preparation of A Paper

May take quite some time (goes through several revisions).
@ The addition of new material may be accumulative.

@ Be critical of your own writing.

Provide reasonable time gaps between successive readings.

Obtain feedback from colleagues.
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Paper Preparation Conference Papers

Conference Papers

@ A conference is a competition: can accept only a certain number of papers.

Something new on a topic of current interest is likely to attract attention.
@ Reviewers may be less concerned about the long term value of the idea.

@ A generalisation, even if non-trivial, may not be of interest to a conference.

A topic/result that will appeal to a larger group will be preferred.
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Paper Preparation Conference Papers

Conference Papers: Things to Remember

Limited space

@ Do not cut down on the abstract and the references.
@ Do not cut down on the motivation and your contributions.
@ You have to clearly explain the ideas behind a proof or an algorithm.

@ Detailed technical material may be put in an appendix (if allowed), or may have to be
omitted.
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Paper Preparation Conference Papers

Conference Papers: Things to Remember

Limited Time
@ Have a definite submission deadline.

@ Unless you start early, it will be difficult to write properly.

Limited Reviewer Time
@ A reviewer has a deadline within which to give decisions on several papers.

@ A reviewer has to quickly decide whether the paper is interesting enough.
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Paper Preparation Journal Papers

Journal Papers: Things to Remember

@ Free of Submission deadline.

@ Reviewers have sufficient time.
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Paper Preparation Journal Papers
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Paper Preparation Journal Papers
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Paper Preparation Journal Papers

Journal Papers: Things to Remember

@ Free of Submission deadline.

Reviewers have sufficient time.

Review turnaround time may be long.

A rejection after a long delay may adversely affect thesis.
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Summary

Importance of Good Writing.

Paper Organisation.

General Guidelines to Follow.

@ Conference and Journal Papers.
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Thank You..!!l
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