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CC BY-SA 4.0 

•  This license covers the general organization of the 
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where indicated. 
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course, provided you give appropriate credit to the 
author and distribute your contributions under the same 
license as the original 
◦  for more information about this license, see 

http://creativecommons.org/licenses/by-sa/4.0/ 



Objectives of this course

•  How to read a paper? 
•  Various kinds of validations 
•  Kinds of writings related to reading 

◦  Active reading and annotations 
◦  Reading notes 
◦  Synthesis 
◦  Reviews 
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Outline

•  Why would you read a paper? 
•  What are papers? 
•  How to read a paper?  
•  Results and evaluation 
•  Writing while reading 
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Why would you read a paper? (1)

•  To know what it is about 
◦  superficial reading, skimming 

•  To fully assimilate its content 
◦  deep reading 

•  To find an information you know it contains 
◦  a sentence to quote, a figure, a reference 
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Why would you read a paper? (2)

•  To write a reading note about it 
◦  private evaluation 

•  To review it 
◦  for a conference or journal: formal evaluation 
◦  for a colleague 

•  To include it in a synthesis note 
◦  survey 
◦  literature review 

•  To include it as a reference 
◦  in another paper, PhD thesis, grant proposal... 

•  To get inspiration 

To	write!	
7	



Outline

•  Why would you read a paper? 
•  What are papers? 
•  How to read a paper?  
•  Results and evaluation 
•  Writing while reading 

8	



Different kinds of papers

•  Theoretical papers 
◦  Theorems, proofs, concepts 
◦  e.g. problem solving, algorithm complexity, formal 

semantics of a language 
•  Empirical papers 

◦  Proposal and experimental evaluation  
◦  Description and analysis 
◦  e.g. of architecture, algorithm, model, software, usages 

•  Surveys 
◦  Exhaustive state of the art on a subject 
◦  e.g. sequence mining 
◦  (in other disciplines: meta-review) 

•  …  
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What’s in a paper?     

Introduc9on	

Body	

Conclusion	and	future	work	

References	

Title	

Abstract	
Keywords	

Author(s)	

Problem	statement	

Comparison	to		
the	literature	

Discussion		

Claim	
Elements	of	valida9on	
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For a classical �
experimental paper     

Introduc9on	

Conclusion	and	future	work	

References	

Title	

Abstract	
Keywords	

Author(s)	

Related	works	

System	descrip5on	

Evalua5on	

Results	

Discussion	
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What is a good paper?

•  Problem is clearly described and interesting (technically 
hard, impactful, etc.) 

•  Definitions are clear and precise 
•  Original contribution is provided compared with related 

works 
•  Protocol is clearly described, reproducible, satisfying 
•  Experimental results that support the propositions 

◦  nicely described and analysed 
•  Related works are well cited and correctly discussed 

•  So, what is a bad paper? 
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So many papers and still 24 hours in a day

•  Any research field is rich of many papers 
◦  several thousands 
◦  impossible to read them all 

•  Still, necessity to produce scientific knowledge 
◦  situated wrt the state of the art 

•  Step 1: find articles (see dedicated course) 
◦  read title, abstract and keywords to decide if downloading the full 

article is needed 

•  Step 2: read the articles 
◦  but still many articles 
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Active reading

•  Get rid of distractions 
•  Get a pen 
•  Jump around, re-read, go backward 
•  Talk to others 
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A three-pass�
approach

1.  Getting a general 
idea about the 
paper 

2.  Grasping the 
paper’s content, 
but not its  
details 

3.  Understanding  
the paper in  
depth 

10	minutes	

one	hour	

several	hours	

16	S.	Keshav.	2007.	How	to	read	a	paper.		SIGCOMM	Comput.	Commun.	Rev.	37,	3	(July	2007),	83-84.		



Questions to keep in mind

•  What questions does the paper address? 
•  Is the problem relevant? 
•  What are the main conclusions of the paper? 
•  What evidence supports these conclusions? 
•  What it the quality of the evidence? 
•  Why are the conclusions important? 
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Pass1: overview

•  Title + authors 
◦  What is it about + Where does it come from? 

•  Abstract 
◦  What was done, what is the contribution? 

•  Medium  
◦  What is the audience? 

•  Introduction / conclusion 
◦  What are the context, problem, results? 

•  Sections/subsections headings (+ glance at formulas & figures) 
◦  What is the paper general structure? 

•  References 
◦  Is it a serious paper? 
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Pass 1: at the end

•  Can I answer these questions? 
◦  Category 
◦  Context 
◦  Correctness 
◦  Contributions 
◦  Clarity 

•  Do I need to go further? 

5	Cs	
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Pass 2: get the author message

•  Identify key parts and articulation of the reasoning 
•  Identify key intuitions, limitations, relevance of the work 

•  Read carefully the text 
•  Focus on figures and their legends 

◦  do not spend time on demonstrations 
•  Mark down new terms, questions that arise 
•  Select references you may would like to consult  
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Pass 2: at the end

•  Am I able to summarize the paper / justify the 
results to someone else? 

•  Do I need to go further? 
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Pass3: careful reading

•  Go again from beginning to end... 
 …and jump backwards 

•  Identify and challenge every assumption 
•  Read proofs 
•  Get help from related papers if it gets too 

complicated 
•  Come back to it later 
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Pass 3: at the end

•  Do I fully understand the work? 
•  Can I remake it virtually? 
•  What are hidden assumptions? 
•  Where would I do things differently? 

•  A full-fledged review should go that far 
•  A paper read that far should go to the “reference pool” of 

one’s work and influence it 
•  Living with a paper 

◦  Research papers summarize months or years of work in a few 
pages à came back, re-read, question, re-discover 
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Potential problems

•  You don’t understand the context and positioning 
à read basic references in the domain to situate it 

•  You don’t understand the contribution 
à  if the paper has been accepted there should be one 
à  look a the related works, confront to the other 

approaches 

•  You don’t understand the technical details 
à do you have to? 
à if yes, identify where is the problem to go deeper / 

seek help 
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Summary: navigate between

Pass	1	 Pass	2	 Pass	3	

skimming	 deep	reading	

idea	of	the	subject	 good	understanding	
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Beyond PDF 

eLife	LENS	-	hWp://elifesciences.org/elife-news/lens	
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Examples of contributions

•  A new way to solve a 
problem 

•  A new problem 
•  The proof of a theorem 
•  A data model 
•  Indicators of the 

behaviour of a system 
•  An new implementation of 

a known algorithm  

•  An interaction principle 
•  A language 
•  A new concept to 

describe usages 
•  A collaborative system 
•  A methodology for 

designing systems 
•  A study of how users 

behave with a system 

Variety	of	contribu9ons	à	Variety	of	jus9fica9ons					
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Types of justifications

•  Formal proofs  
◦  Mathematics, logics 

•  Experimentations 
◦  Experimental: discovering facts, investigating, testing 

hypothesis 
◦  Validation: proving that a theory/idea/algorithm/setting 

is correct  
•  Argumentation 

◦  Logical argumentation 

•  … 
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Formal Proofs

•  Prove the theoretical complexity of an algorithm 
◦  Linear? Exponential? 

•  Prove the completeness and correction of an 
algorithm 
◦  Does it produce all the results? 
◦  Does it produce the wanted results? 

•  Needs 
◦  Formalisation of the data and the algorithm 
◦  (use of lemma) 
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Experimentations (1)

•  Check the calculation time for an algorithm 
◦  To check if it matches theoretical complexity 
◦  To observe its functioning (when too complex) 

•  Needs 
◦  Precise time measure   
◦  Carefully chosen, convincing trial data 
◦  Precise evaluation methodology: running trial, 

managing result data 
◦  Definition of indicators 
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Experimentations (2)

•  Show that a system is more efficient to do a task 
than another 

•  Needs 
◦  Define independent and dependant variables 
◦  Make hypothesis  
◦  Define protocol 

•  e.g. subjects, intra or inter-group  

◦  Statistically check null hypothesis 
•  p < .05 meaning  
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Experimentations (3)

•  Show the efficiency of an information retrieval 
system 

•  Needs  
◦  Define a corpus of documents 
◦  Define some “ground truth” 

•  for that query those are the docs that match 
◦  Evaluate precision and recall  

•  fraction of retrieved docs that are relevant  
•  fraction of relevant docs that are retrieved 

•  Variations: clustering, learning, etc. 
33	



Experimentations (4)

•  Check what happens with a new system 
•  Check parameter sensitivity for an algorithm on 

the quality of results 

•  Needs 
◦  Build the system 
◦  Observe how it behaves 

•  E.g. results, memory usage 

◦  Draw empirical conclusions 
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Argumentation

•  Validate a model: check whether an ontology is 
appropriated for what it was conceived for 

 
•  Needs 

◦  Produce characteristics that define appropriateness 
◦  Define model or meta-model 
◦  Check the result against the characteristics  

•  e.g. capacity to describe a domain, simplicity, extensibility  
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Benchmarks

•  General idea 
◦  define standard shared datasets against which 

various approaches can be compared 
◦  mutualisation of the costs of building benchmarks 

•  Domains  
◦  Learning, clustering, information retrieval, language 

recognition, graph matching, etc. 
•  Contests 

◦  Public learning sets 
◦  Test sets used for comparing 
◦  e.g. TREC (Text REtrieval Conference) 
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Active reading

•  Not only sequential reading 
◦  skipping parts, getting back, see elsewhere 
 

•  Writing while reading 
◦  there is always a writing objective 

•  possibly on the long term 
•  possibly never to be written 

◦  annotating, taking notes is preparing the realization of 
that objective 

•  No standard method 
◦  Very idiosyncratic 
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Annotations
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Annotations
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Active reading result (1) �
Reading notes 

•  Goal 
◦  systematically keep track of the content of the papers 

that have been read 
•  act as a proxy for the article 

◦  useful to refresh one’s memory without re-reading the article 
•  allow exchange about an article  

◦  with one’s supervisor 
◦  within one’s research team 

•  Difficulty 
◦  finding the good granularity 

•  personal summary of article + important ideas for one’s 
research  

◦  be systematic 
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Active reading result (1) �
Reading notes 

•  Writing reading notes 
◦  Structure 

•  Bibliographical information 
•  Type of article 
•  Subject and reason why it has been read 
•  Main contributions 
•  Summary: problem, solution, experimental setting, results, etc. 
•  Commentary 

◦  good points, limits    
◦  lessons learned with regard to one’s personal research interest  

◦  From 1 to 4 pages 
•  Could be blogged! 
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Active reading result (2) �

Synthesis / literature review

•  Goal: build an exhaustive personal view of a scientific 
sub-field 
◦  First task of a master’s thesis, a PhD  
◦  Will be used  

•  in “Related work” sections of articles 
•  in the first part of your thesis 
•  (in a review article) 

•  Difficulty: finding the appropriate articles 
◦  Core articles and side articles 
◦  Triangulate: spot 

•  articles cited by everybody 
•  important authors (see webpages) 
•  important conferences (skim through program) 
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Active reading result (2) �

Synthesis / literature review

•  Writing Synthesis 
◦ Organize articles along themes / sections 

•  an article can be cited in several themes 
•  draw conclusion at the end of each section 

◦ When it comes to describing systems 
•  summarize in table with characteristics that help to 

compare, only describe exemplar systems 
◦ Terminate with remarks related to your research 

•  Directions you should take 
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Active reading result (3)  �
Article review

•  Goal 
◦  Give your opinion on the acceptance of an article for 

publication 
•  journal / conference 

◦  Give advice on how to improve the article 
◦  Most of the time anonymous 

•  Difficulty 
◦  Takes time 
◦  Not easy 

•  e.g. assessing interest of a paper vs assessing technical 
quality 

45	



Active reading result (3)  �
Article review

•  Writing Article reviews 
◦  Necessitates deep reading (pass 3) 
◦  There are guidelines 
◦  Advice 

•  Take your time 
◦  Read one day, re-read and write the review another day 

•  Be careful of what you write (be gentle) 
◦  Would you accept to get that comment? 
◦  Some reviewers drop anonymity 

•  Be ethical 
◦  Do not use original material you read while doing a review 
◦  Do not accept to review in case of conflict of interest 

◦  See http://www.scoop.it/t/toolsandmethodologyforresearch for advice 
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