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A Quick Start Guide to Writing a Technical or Research Paper

Kirk Paul Lafler, sasNerd, Spring Valley, California

Abstract

Writing a technical or research paper is an essential skill needed by academics, researchers, scientists, and many
professionals as it permits the effective communication of literature research, methodologies, and findings to
others in your profession and to the world. So, how do you begin writing a technical or research paper? This quick
start guide will provide step-by-step instructions, along with a few valuable tips and examples, to help you
effectively navigate the writing of a technical or research paper. Regardless of whether you're already a skilled
writer or just starting out, you will learn the essential elements and structure that is essential to effectively
communicate your research and findings to others in a technical or research paper.

Introduction

Writing a technical or research paper for submission to a conference, symposium, or journal is essential for many in
the world of academia, research, science, and other professions. This quick start guide is meant to help navigate
the complicated and sometimes confusing world of writing a technical or research paper. From choosing a topic,
conducting a literature review, structuring your outline, seeking peer review / feedback, proofreading and editing
your paper, citing your references, and the submission and publication of your paper, writing technical content in a
clear and concise manner with the intent to submit a technical or research paper and have it accepted being the
primary objective. The following 7-step approach can be used as guidance.

Step #1: Choose a Topic

1. Itis essential to have a passion and interest in your chosen topic.
2. Choose a topic that is relevant and, if possible, significant to your field of study.

3. Identify a research question that is concise and researchable.

Step #2: Conduct Your Literature Review

1. Research and review existing work on your topic of interest.
2. Explore the present details, including what has already been studied, related to your topic of interest.

3. Identify gaps and/or inconsistencies from your research to help develop your research question.

Step #3: Structure Your Outline Paper

Develop a “high-level” outline of topics that you want to address in your technical or research paper.
Review and edit the “high-level” outline of topics as necessary.

Expand your “high-level” outline of topics to include a logical list of “details” on your topic of interest.
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The typical structure of a technical or research paper includes the following elements (or sections):

Title of Paper - List the name of the technical or research paper.

Author Names - Identify and list the author’s names and affiliations.



A Quick Start Guide to Writing a Technical or Research Paper, continued

Abstract — A single paragraph containing “key” content area, the purpose of your research, the
relevance and importance of your research, the methodology that was used, and the results of your
research findings.

Introduction — One- or two paragraphs clearly and concisely stating your research question,
highlighting the objectives of your research, the relevance or significance of your research topics, and
briefly outlining the structure of your paper.

Literature Review - Summarize relevant literature on your topic, identify any gaps that your
research has found, and highlight any concepts, theories, beliefs, and assumptions associated with your
research and present them in the form of narratives, statistical, and/or visual.

Methodology Used — Describe the methods that were used in collecting and organizing data, provide
information about the participants of your study, present any ethical considerations, and describe the
methods used for data analysis.

Results / Findings - Present your research results / findings using tables, listings, visuals (e.g., bar
charts, histograms, line charts, box plots, pie charts), and dashboards. If appropriate, use descriptive and
inferential statistical analysis techniques, including effective visuals, and the introduction of creative and
engaging storytelling techniques to help connect with your audience.

Discussion - Present the interpretation, implications, and limitations of your results / findings as it
pertains to your research question. Also, suggest areas where additional research can be conducted based
on your results / findings.

Conclusion - Summarize your results / findings emphasizing the contributions your research had made
to deriving your conclusions, and any final thoughts related to your research.

References and Citations - List all references, sources, and citations you used in your paper to
lend credibility and to assign proper credit while avoiding issues related to plagiarism.

Trademarks - Specific names, words, titles, phrases, graphics, logos, or icons may constitute
registered trademarks, trade names, or service marks, and should be identified and listed according to the
requirements of the respective owner.

About the Author(s) - List the name, affiliation, title, and biographical information for each author

of the technical or research paper.

Step #4: Proofread and Edit Your Paper

Proofreading and editing your paper often helps to improve the quality of your writing, content organization, and
presentation. The benefits include improved clarity, increased chances of publication in a professional journal, and
satisfying or meeting the required standards associated with a grammatically correct manuscript.

Step #5: Cite Your References

Citing your references and sources are critical for several reasons including giving credit to the person or individuals
who produced the work, demonstrating that you’re using someone else’s research and/or ideas in your own work,
and providing readers with the opportunity to examine how you interpreted the reference or source in your own
work.

At a minimum a reference list should include the author’s name; the title of the technical or research paper, article,
or journal; the date the reference or source was published; the page number(s) where the information was found;
and for articles the volume and issue number of the reference or source.
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Step #6: Seek Peer Review / Feedback

Request feedback from peers or mentors on specific aspects of your work, such as your literature review, the
structure of your paper, the accuracy of your analysis, and/or the clarity of your ideas. When receiving feedback,
attempt to understand the perspective of your peer or mentor and don't react defensively or dismissively to their
suggestions. Ask follow-up questions for clarification, and to improve your paper.

Step #7: Submission and Publication of Your Paper

The submission and publication of your paper involves several steps, including choosing a conference, symposium,
or journal to submit your work to; preparing your paper to conform to the exacting requirements and instructions
for authors; writing a cover letter to inform the editor why your paper is a good fit for their conference,
symposium, or journal; submitting your paper using the conference’s, symposium’s, or journal’s submission system;
waiting for a response from the conference, symposium, or journal; and following up with the conference,
symposium, or journal for specific details related to your submission.

An Example of a Technical or Research Paper

To better understand what a complete technical or research paper and its various sections look like, the following
paper by Lafler, Lafler, Cook, Sloan, and Wade is shown as a Conference paper below. The paper highlights the
Paper Number, the Paper Title, the Author(s), a captivating Abstract, an Introduction, followed by selected topics.

SESUG Paper 23-2024

Benefits, Challenges, and Opportunities
with SAS® and Open-source Software (0SS) Integration

Kirk Paul Lafler, sasNerd
Ryan Paul Lafler, Premier Analytics Consulting, LLC
Joshua ). Cook, M.S., ACRP-PM, CCRC
Stephen B. Sloan, MBA, M.S., Dawson DR (Data Research)
Anna T.K. Wade, Premier Analytics Consulting, LLC

ABSTRACT

With all the power and functionality that SA5% has to offer, it now provides users with exciting integration paths to the world of
open-source software (055). This presentation will create a dizlog to engage audience members about strategies, technigues,
and integration pathways for integrating the world of 5A3 software with open-source initiatives and technologies. Technology in
the 21st century is experiencing a paradigm shift where crganizations around the globe are demanding that all software live,
play, and thrive in the same sand box together. We will also discuss the challenges facing the user community as they grapple
with methods and approaches to best integrate SAS with epen-source software, compatibility and vulnerability issues, security
limitations, intellectual property issues, warranty issues, and incensistent developer practices. Plan to join us for an exciting
presentation about the benefits, challenges, and opportunities confronting us all with the integration of 5AS software with the
incredible opportunities coming from the open-source community, including cloud computing architecture, open standards, and

the collaborative nature of community.

Keywords: sas, open-source, open source, oss, pythen, r, sql, anaconda, linux, firefox, quarto, oss benefits, oss challenges, oss
opportunities, oss integration, oss example, data scientist, it

INTRODUCTION

Open-source software (053] has become increasingly popular among enthusiasts, particularly in the information technology (IT)
and data science (D3] industries. This paper introduces the reader to the distinct software types, the virtues that 055 and its
vibrant community of experts provide, 055 examples, the benefits, challenges, and cpportunities associated with 055
integration, and the efforts for 055 standardization. 033 benefits include source code transparency, flexibility, agility,
identification of security issues, speed of fixing bugs, licensure, and maintenance fee cost-savings.

The adoption and integration of open-source software solutions into businesses’ proprietary products represents a turning point
from prier decades. Moereso, this integraton comes with challenges including version contrel, inconsistent stability updates,
sparse and variable documentation, and potential software vulnerabilities from unstable releases. As a balancing act,
individuals, businesses, and organizations must weigh the potential challenges of open-source software with its democratizing
philesophy: offering accessible, customizable, integrated, free-to-use, and community-tested products for all. This paper

presents several popular, widely available open-source software solutions for commercial, private, and academic uses.

SOFTWARE TYPES

Software is created using sounce code which tells 3 program or application how to function. For this paper, twe distinct software
types [or categories) will be illustrated: 1) Proprietary (or commercial] software and 2) Open-source software. A major decision
confronting a software developer iz whether the source code related to the software release will be made publicly available on
web hosting services, such as GitHub, for anyone to inspect, modify, enhance, and share — referred to as open-source, versus
software where the developer maintains exclusive control over the source code thereby preventing the public availability to

inspect, medify, enhance, and share it — referred to as desed source or proprietary software.
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The next page of the conference paper highlights selected topics including the insertion of a multi-row two-column
table using Microsoft Word. The use of tables in this way provides a focal point for showcasing “key” aspects of
your content along with the ability to alphabetize your content in an organized and appealing way.

Benefits, Challenges and Opportunities with Open-source Software (0SS) Integration, continued

So, which type of software is more common? A large majority of apps, games, and other popular sofRRtware are classified as
closed source or proprietary. However, there are a growing number of open-source alternatives for users to choose from. For
example, 3 popular open-source alternative to Microsoft Office is LibreOffice. An open-source alternative to Microsoft Windows
Is the Linux operating system. Another popular open-source alternative to Google's or Bing's web browser software is the
Mazila Firefox web browser.

ECOSYSTEM OF LEADING-EDGE TECHNOLOGIES

A growing number of organizations are Runching initiatives to integrate and use leading-edge commercial technologies and
open-source software, applications, and tools for the purpose of engineering methodologies and tooliuts to meet the needs of
organizations worldwide. In an announcement from McKinsey & Compary (September 26, 2023), the unch of a technology-
driven ecosystem boasts commercial and open-source software, applications, and tools coexisting together - like a biological
community of organisms interacting together within a single physical environment. This intiative represents an ecosystem of
integrated technologies working together for the purpose of gaining the greatest value from their technology investments.

EXAMPLES OF OPEN-SOURCE SOFTWARE (0SS) APPS AND TOOLS

An alphabetical kst of popular examples of 0SS appiications and tools is presented in table 1

Open-source

Software (0OSS) Description

Anaconda i a distribution of the Python and R programming languages for sclentific computing and
Anaconda data science packages that aim to simplify package deployment and management under Windows,
Unux, and macOS operating systems.

Apache Hadoop is a collection of open-source software utilties for data science projects that
Apache Hadoop  faciitates the integration of a network of computers to solve problems involving massive amounts of
data and computing capacity,

mmm The Apache HTTP Server is a free and open-source cross-platform web server software, released
under the terms of Apache License 2.0. Apache HTTP Server allows users (o deploy their websites on
the Internet.

Apache Mahout Apache Mahout Is an enviroament for bullding scalable machine leacning algorithms.

Data Version Data Version Control (DVC) is a popular open-source tool used to version data, annotate it with
Control metadata, track changes to data, and collaborate with others on data science projects.

Mozilla Firefox i free and open-source software, refeased under the terms of the Mozilla Public
License which means you may use, copy. and distribute Firefox to others.

The Geospatial Data Abstraction Library is an open-source, cross-platform spatial data management
GDAL program. Capable of importing, accessing, manipulating, and exporting geospatial data in several
raster fle and vector file formats, GDAL is widely accessible through APIs for Python, R, PHP, and Java.

Firefox

GNU Image Manipulation Program (GIMP) is freely distributed software for image composition, image

Gimp retouching, and image restoration.
jQuery is free, open-source software using the permissive MIT icense consisting of a JavaScript
jQuery ibrary that simplifies the creation and navigation of web applications.
Knime is a free, open-source data analytics, reporting, integration, and machine learning platform for
Knime
data scientists.
LibreOffi UbreOffice is powerful and free open-source office software sulte for word processing, spreadsheets,

presentations, graphics, flowcharts, databases, and formula editing.
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The next page continues to showcase “key” aspects of your content in an organized and appealing way.

Benefits, Challenges and Opportunities with Open-source Software (055) Integration, continued

Open-source

Software (055) Description

Linux is released under an open-source license which lets anyone use, run, modify, and redistribute
the source code and sell copies of their modified source code if they do so under the same license.

Linux
The source code for Linux is under copyright by its many individual authors and licensed under the
General Public License Version 2 (GPLv2) license.
Matplotlib Matplotlib is an open-source software graph plotting library for the Python programming language.
NumPy MumPy is a library for the Python programming language and used for scientific computing tasks.
Orange is an open-source data science toolkit for developing, visualizing, and testing data minin
Orange B P ping, £ B E

workflows.

PostgreSOL is an open-source object-relational database management system, supporting both
redational (30L) and non-relational (JSON) and offering advanced SQL functions, induding fareign

PostgreSQL keys, subqueries, and triggers. PostgreSOL is commonly used as the main data warehouse to support
internet-scale web, mobile, and geospatial applications. Importantly, PostgreSQOL runs on most
machines and operating systems.

Project Jupyter provides an environment to develop open-source software applications and toals to
Project Jupyter perform data cleaning, statistical computation, data visualization, and create predictive machine
learning models.

Python is a powerful open-source programming language that is available under a free software
licenze. It supports object-oriented and structured programming along with other programming
paradigms. Developed by Guida van Rossurm in the late 1980s, Python is designed to be an “easy to
read language” with numerous third-party modules to interact with other languages; extensive
support libraries such as web service tools; text processing; string operations; internet protocols; a
powerful scripting language; an extensive user community; and many other features.

Python

Quarto is an open-source scientific and technical publishing system, frequently referred to as “the
next generation of R markdown.” Quarto allows users to author using both Jupyter notebooks or
Quarto with plain text markdown in their editor of choice, with dynamic content in Pythan, R, Julia, and
Observable. The Quarto system allows for reproducible, production-guality articles, presentations,
dashboards, websites, blogs, and books in a wide range of formats (ex: HTML, PDF, and more).

QGIS is an open-source spatiotemporal software suite capable of viewing, modifying, manipulating,
and exporting geospatial data through a graphical user interface. It is the open-source equivalent to
acGls the proprietary ArcGIS geospatial software suite. QGIS supports tiling systems; merging and
maosaicking raster files; importing and exporting vector shapefiles; delivering customizable data
visualizations; interactive mapmaking; spatiotemporal summary statistics; and other GIS features.

R is a powerful open-source programming language and is used for statistical computing, graphics,
and data analysis. Available under a free software license, R runs an all important platforms and is
used by statisticians, data miners and thousands of major corporations and institutions worldwide.

R Developed by Ross Ihaka and Robert Gentleran at the University of Auckland, New Zealand, their
imitial version of R was released in 1995 with a stable beta version in 2000. R boasts an extensive
array of packages including data wrangling; data analysis; plotting; graphing; reporting; statistics; an
extensive user community; and many other features.

Shiny is an open-source R package and Python library that provides an elegant and powerful web
framework for building web applications, including interactive data exploration tools, dashboards,
and full-blown applications. Shiny helps you turn your analyses into interactive web applications
without requiring HTML, CS5, or lavaScript knowledge.

Shiny
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The next page highlights “key” aspects of your content using attractive and effective “info graphics” to help draw
attention to “SmartArt,” sequences of steps, visuals, and the display of other appealing content in an interesting
way.

Benefits, Challenges and Opportunities with Open-source Software (OSS) Integration, continued

Open-source

Software (OSS) Description

Structured Query Language (SQL) is a relational database linguage that Is used in managing and
programming relational database manag: yit (RDBMS). SQL is specifically useful in
handling structured data and comprises many types of statements including a data query language
(OQL), a data definition language {DDL), a data control language (DCL), and a data manipulation
language (OML). MySQL and Microsoft SQL Server Express are open-source database applications
with a codebase that is free to view, download, modify, distribute, and reuse.

The tidyverse & a collection of R packages that allow for data reading, cleaning, wrangling, and
graphing using a standardized syntax on top of the core R programming language. The tidyverse is

tidyverse among the most frequently utilzed packages in the R ecosystem, particularly for data analysts and
data scientists. The “tidy” syntax introduced by these packages serves as a key design principle for
many other R packages, including packages like tidymodels.

VideolAN Cient (VLC) Media Player is a free open-sowrce multi-platform media player for desktop
VLC Media Player op g SY and mobie platforms such as Android, 105, and iPadOS that plays multimedia files
including DVDs, Audio CDs, and many video formats and streaming content.

Virtual Network Computing (VNC) is an open-source application that provides screen sharing
VNC services. VNC & secure over the Internet with all end-to-end connections encrypted and remote
computers are protected by a password of Dy a system login credentials,

Table 1. Open-source Software Descriptions, continued

EXAMPLE OF OSS INTEGRATION - A SYMBIOTIC SYSTEM

The 055 applications and tools described above are not typically used in isolated environments, but instead in symbiotic
relationships with each other, working together toward a common goal. An example of 0SS integration for data science is
provided in Figure 1 below,

The 0SS Workflow of a Data Scientist

*  Raw data is entered into a database or data warehouse.
*  Specific sections of data are queried and extracted from a database or data warehouse.

* Datais cleaned and wrangled.
*  Tables and figures are prepared.

*  Processing power is too much for a single computer, networks of computers (paraliel
processing) are used to overcome computational limits.

Different versions of tables, figures, and markdown are tracked with metadata and
allowed for collaboration

Reports, visuals, dashboards, presentations, websites, blogs, and books are published. ]
* Variety of formats including: HTML, POF, MS Word, MS Excel, and more,

s A web browser is used to render (desplay) the HTML content or interact with the
dashboard

QT

Figure 1. The 0SS workflow of a data scientist.
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The next page of the conference paper highlights selected topics and a Conclusion to summarize your paper’s
objective(s), the approach you’ve taken with your research and analysis, and your recommendations.

Benefits, Challenges and Opportunities with Open-source Software (0SS) Integration, continued

OSS INTEGRATION - BENEFITS, CHALLENGES, AND OPPORTUNITIES
055 integration promotes free access to inspect, modify, enhance, and share source code. The redistribution of software is not
only permitted but encouraged to sustain innovation, According to a recent study by Gartner, open-source tools provide
fexibility and cost-effectiveness for data integration tasks and projects such as connectivity, data routing, and formats

IS OPEN-SOURCE SOFTWARE (0SS) BUG-FREE?

The short answer to this question is no, But no matter the type of software ~ ¢ 3al or open-source ~ bugs (or code flaws
that affect quality, performance, and security) are inevitable. The primary difference between both types of software is who is
ultimately responsible for fing the bugs. For ¢ ial software, vendors and their professional developers are responsible
for fixing bugs; whide for open-source software, the legions of users ~ ke you and me ~ are responsible for fixing bugs.

0SS STANDARDIZATION EFFORTS

There are many eMorts across the 0SS landscape that are focused on standardization, specifically regarding version control and
quality assurance. Within the R ecosystem, the pharmaverse is a network of companies aimed at ¢ ng open-source R
packages that are standardized for clinical reporting in the pharmaceutical industry. Other groups that are working toward
standardization in R inddude PHUSE Working Groups, R Consortium Working Groups, R Validation Mub, and TrarsCelerate.
importantly, on September 27%, 2023, the R Submissions Working Group successfully completed the first publicly availab
submission package to the US. Food & Drug Administration (FOA) that included a Shiry component.

In the Python ecosystem, one can observe similar endeavors 1o those in the R ecosystem, like the creation of centralized
repositories and working groups dedicated 1o enhancing the utiity and reliability of Python packages. Projects such as PyPA
(Python Packaging Authority) work to improve the packaging landscape and develop standards for Python package distribution.
The Python Software Foundation also promotes and protects Python theough community-driven efforts,

In the realm of data science and machine learing, groups such as NumFOCUS support and organize standards around popular
Python packages like NumPy, pandas, and scikit-learn, ensuring they meet the high standards required for academic and

ind | research. Addtionally, industry collab , Bt the C rtium for Python Data API Standards, aim 10 create a
uniform AP1 for array/tensor-like data structures across various libraries, improving interoperability and user experience.

These efforts aim to directly address many of the challenges associated with 0SS,

CONCLUSION

Open-source software (OSS) has become increasingly popular among enthusiasts particularly in the IT and DS industries. This
paper introduced the reader to the distinct software types, the virtues that 0SS and its vibrant community of experts provide,
055 ples, 0SS integr ples, the benefits, challenges, and opportunities associated with 0SS integration, and the
efforts for 0SS standardization. Specific benefits of 0SS include source code tramsparency, flexsbility, agility, identification of
security issues, speed of xing bugs, lic , and maintenance fee cost-savings.

Open-source software is available for a variety of applcations. From entire programming languages, geospatial software suites
{GIS programs), ibraries, packages, and modules, data h s, data lakes, and structured databases. Furthermore, open-
source software, applications, and tools offer transparent, cost-effective, and ¢ bie soft: lutions that can be
integrated into any organization’s professional workflow.
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The final page highlights your list of References, specific Acknowledgments you want share with your audience, a
description of all brands and product names by listing them in the Trademarks section of your paper, and
information about the Author(s) along with their contact details.

Benefits, Challenges and Opportunities with Open-source Software (OSS) Integration, continued
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Conclusion

Writing a technical or research paper for submission to a conference, symposium, or journal is essential for many in
the world of academia, research, science, and other professions. This quick start guide offers a 7-step approach to
help you successfully navigate the process of choosing a topic, conducting a literature review, structuring your
outline, citing your references, proofreading and editing your paper, seeking peer review / feedback, and the
submission and publication of your paper for publication at a conference, symposium, or journal.

Wishing you the greatest success!
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