
Writing a Paper





Elements of a Paper

• Title
• Abstract
• Introduction
• Related Work
• Technical Sections
• Results Sections
• Conclusions (and Future Work)
• Acknowledgments
• References
• Appendices

http://infolab.stanford.edu/~widom/paper-writing.html
http://homes.cs.washington.edu/~mernst/advice/write-technical-paper.html

What are the most 
important parts of a 

paper?



Basics of Technical Papers
• A paper is different from a technical report
• The most important parts of a paper

• Abstract
• Introduction

• Abstract: 
• Encourage the reader to read the full paper

• Introduction: 
• A reviewer typically makes the decision to accept or reject 

the paper based on the introduction and reads the rest of the 
paper looking for evidence to support this decision

• A casual reader will continue on if the introduction is 
captivating 



Writing Style
• The flow is the most important

• Sketch it out
• Treat it like giving a talk in terms of flow
• Flesh this out before writing any finished sentences

• General rules
• Appendices for the gory details, e.g. proof or algorithm description, 

pseudo code
• Define all ‘variables’ (acronyms, unusual words, definitions)
• Explain acronyms first time they appear (abstract does not count)

• I write like I talk, but not everyone likes this style
• Consider forward references

• You can keep the flow without going into too much detail right away
• Prepares readers for what is to come: important for reviewers
• Very useful in the introduction



Title

• Long and descriptive
• E.g., “Linear-Time External Multipass Sorting with Approximation 

Guarantees”
• Be careful not to go overboard

• Short and sweet
• E.g., “Approximate External Sort”
• Often not specific enough

• Middle-of-the-road length, plus a cute name that sticks 
in people's minds: 
• E.g., “Floosh: A Linear-Time Algorithm for External Sort”
• This is often a good compromise between specific and 

descriptive



Abstract
• Definition: 

• Concise summary of a completed 
research project or paper  

• Goal:
• Make the reader want to learn 

more about your research, read 
your paper, or attend your 
presentation

• Even more important for online 
publication – ‘sell your work’

• Length:
• Typically, around 200 to 300 

words
• Limit often specified 



Other Considerations for the Abstract

• It takes time to write a good abstract
• The abstract is a unique piece of text: do not copy content from

elsewhere in the paper

• Style
• Explain acronym first time it appears or use the full description
• No details: no quotations, references, etc.
• Include relevant search terms

• Keywords (below the abstract)
• Less important now with advanced search engines
• Used for assignment of review committee – be strategic



Structure of the Abstract

1. Motivation: Why do we care about the problem? This section 
sets the stage and specifies the area your work fits into. 

2. Problem Statement: What problem are you trying to solve? 
What is the scope of your work?

3. Approach: What did you actually do to get your results?
4. Results: What did you learn, create, or invent? What's the 

answer? Put the result there, in numbers.
5. Implications:  What are the larger implications of your 

findings, especially for the problem or gap identified?

• As a rule of thumb, each part should be one sentence, but feel 
free to be creative



Example 1
Soft-input soft-output algorithms are the principal components 
of the iterative decoding used in turbo codes and other ‘turbo’
feedback schemes. To enable an efficient implementation, 
especially on energy constrained platforms such as portable 
devices, it is crucial to reduce the computational complexity to a 
minimum. We propose an enhancement to the MAX-LOG-
MAP algorithm by adding a traceback operation similar to that 
used in the Viterbi algorithm, and devise a new efficient way to
initialize the start state of the traceback. This enhancement is 
effective for each decoding iteration, and provides saving on top 
of existing techniques such as early termination and memory 
optimizations. It reduces the computational complexity by an 
additional 15%, without incurring any performance penalty.
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In their quest to study the intricate underwater ecosystems, 
oceanographic scientists need spatially-rich data that is collected 
within the moving reference frame created by the oceans’ currents. To 
this end, we are developing a system of networked underwater ocean 
explorers that drift freely with the currents. However, effective 
interpretation of collected sensor data hinges on knowing the positions 
of these drifters while submerged. Due to their uncontrollable motion, 
positions have to be tracked in time. Unlike in static networks, position 
estimation therefore represents a recurring cost, which should be 
minimized for reasons of limited on-board energy supplies. In this 
paper, we present a low-overhead scheme that is able to trade accuracy 
for energy savings by cleverly selecting the specific links that are 
required for the self-localization algorithm. Our technique is also agile 
enough to quickly adapt to on-demand changes in accuracy 
requirements, and cuts the position estimation costs by 40% or more 
under various ocean current dynamics.



Example 3
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System-level power management has become a key technique to 
render modern wireless communication devices economically viable. 
Despite their relatively large impact on the system energy 
consumption, power management for radios has been limited to 
shutdown-based schemes, while processors have benefited from 
superior techniques based on dynamic voltage scaling (DVS). 
However, similar scaling approaches that trade-off energy versus 
performance are also available for radios. To utilize these in radio 
power management, existing packet scheduling policies have to be
thoroughly rethought to make them energy-aware, essentially opening 
a whole new set of challenges the same way the introduction of DVS 
did to CPU task scheduling. We use one specific scaling technique, 
dynamic modulation scaling (DMS), as a vehicle to outline these 
challenges, and to introduce the intricacies by the non-preemptive 
nature of packet scheduling and the time-varying wireless channel.



Introduction

• Five main elements
• What is the problem? 
• Why is it interesting and important? 
• Why is it hard? (E.g., why do naive approaches fail?) 
• Why hasn't it been solved before? (Or, what's wrong with 

previous proposed solutions? How does mine differ?) 
• What are the key components of my approach and results? 

Also include any specific limitations. 

• Write about a paragraph for each main elements



Introduction (cont.)
• You need to say within the first page or two (single 

column) or first page (double column) what you are 
doing (the abstract does not count) 

• You can be more informal in the introduction (my 
personal preference)

• Forward references are very useful in the introduction
• (my preference) Do not end introduction with



• Low energy design is important for personal communication 
devices.

• We can achieve this through adaptation, which enables 
energy awareness.



• This adaptation appears in two forms, and slowdown, which is   
also called scaling, is more effective than shutdown. 

• However, scaling has only been shown for processors and not 
for other parts of an embedded system. 



• To remedy this issue, we will create scaling for the 
communication subsystem.

• This is especially important since communications is a major 
power hog of the entire system.



• Fortunately, radios allow you to control some settings, thereby 
enabling adaptation and scaling. 

• But to really leverage this ability, we need to design new power
management strategies and scheduling techniques.





Related Work Section

• This section can be at two different places in the paper

1. Beginning
• If it can be short yet detailed enough
• If it's critical to take a strong defensive stance about previous 

work right away
• Part of introduction or as a separate section after the introduction

2. End
• If it can be summarized quickly early on or used as part of the 

flow of the introduction
• Put a forward reference
• Just before the conclusions



Body
• Guideline #1

• A clear important technical contribution should have been 
articulated by the time the reader is a quarter of the way through 
the paper

• Guideline #2
• Every section of the paper should tell a linear story. It should look 

forward to the next step, and provide linkages.
• There should be no significant interruptions, those can go in the 

appendices

Conclusions
• Fairly important: reader can skip ahead to this
• Don’t copy text from the paper
• Include future work, but I don’t always do this


