Semiology Of Graphics Diagrams
Networks Maps
As recognized, adventure as skillfully as experience practically lesson, amusement, as
well as promise can be gotten by just checking out a book Semiology Of Graphics
Diagrams Networks Maps in addition to it is not directly done, you could take even
more more or less this life, almost the world.
We provide you this proper as with ease as easy exaggeration to get those all. We offer
Semiology Of Graphics Diagrams Networks Maps and numerous book collections from
fictions to scientific research in any way. accompanied by them is this Semiology Of
Graphics Diagrams Networks Maps that can be your partner.

Visualization in Modern Cartography A.M. MacEachren 2013-10-22 Visualization in

Modern Cartography explores links between the centuries-old discipline of cartography
and today's revolutionary developments in scientific visualization. The book has three
main goals: (1) to pass on design and symbolization expertise to the scientific
visualization community - information that comes from centuries of pre-computer
visualization by cartographers, and their more recent experiences with computerizing
the discipline; (2) to help cartographers cope with the dramatic shift from print
cartography to a dynamic virtual cartography for which their role is changing from that
of map designer to one of spatial information display (and/or interface) designer; (3) to
illustrate the expanded role for cartography in geographic, environmental, planning, and
earth science applications that comes with the development of interactive geographic
visualization tools. To achieve these goals, the book is divided into three parts. The first
sets the historical, cognitive, and technological context for geographic/cartographic
visualization tool development. The second covers key technological, symbolization,
and user interface issues. The third provides a detailed look at selected prototype
geographic/cartographic visualization tools and their applications.
Advances in Location-Based Services Georg Gartner 2011-11-02 This book gives a
general picture of research-driven activities related to location and map-based services.
The interdisciplinary character of the topic leads to a variety of contributions with
backgrounds from academia to business and from computer science to geodesy. While
cartography is aiming at efficient communication of spatial information, the

development and availability of technologies like mobile networking, mobile devices or
short-range sensors lead to interesting new possibilities of achieving this aim. By trying
to make use of the available technologies, a variety of related disciplines looks
specifically at user-centered and context-aware system development, especially in
wayfinding and navigation systems.
Graphesis Johanna Drucker 2014 Fusing digital humanities with media studies and
graphic design history, Graphesis offers a critical language for analysis of graphical
knowledge and argues for studying visuality from a humanistic perspective, exploring
how graphic languages can serve fields where qualitative judgments take priority over
quantitative statements of fact.
The Routledge Handbook of Mapping and Cartography Alexander J. Kent 2017-10-04
This new Handbook unites cartographic theory and praxis with the principles of
cartographic design and their application. It offers a critical appraisal of the current state
of the art, science, and technology of map-making in a convenient and well-illustrated
guide that will appeal to an international and multi-disciplinary audience. No singlevolume work in the field is comparable in terms of its accessibility, currency, and scope.
The Routledge Handbook of Mapping and Cartography draws on the wealth of new
scholarship and practice in this emerging field, from the latest conceptual developments
in mapping and advances in map-making technology to reflections on the role of maps
in society. It brings together 43 engaging chapters on a diverse range of topics,

including the history of cartography, map use and user issues, cartographic design,
remote sensing, volunteered geographic information (VGI), and map art. The title’s
expert contributions are drawn from an international base of influential academics and
leading practitioners, with a view to informing theoretical development and best
practice. This new volume will provide the reader with an exceptionally wide-ranging
introduction to mapping and cartography and aim to inspire further engagement within
this dynamic and exciting field. The Routledge Handbook of Mapping and Cartography
offers a unique reference point that will be of great interest and practical use to all mapmakers and students of geographic information science, geography, cultural studies,
and a range of related disciplines.
Mobility, Data Mining and Privacy Fosca Giannotti 2008-01-12 Mobile communications
and ubiquitous computing generate large volumes of data. Mining this data can
produce useful knowledge, yet individual privacy is at risk. This book investigates the
various scientific and technological issues of mobility data, open problems, and
roadmap. The editors manage a research project called GeoPKDD, Geographic
Privacy-Aware Knowledge Discovery and Delivery, and this book relates their findings
in 13 chapters covering all related subjects.
Diagrammatic Representation and Reasoning Michael Anderson 2011-06-27 The rise
in computing and multimedia technology has spawned an increasing interest in the role
of diagrams and sketches, not only for the purpose of conveying information but also

for creative thinking and problem-solving. This book attempts to characterise the nature
of "a science of diagrams" in a wide-ranging, multidisciplinary study that contains
accounts of the most recent research results in computer science and psychology. Key
topics include: cognitive aspects, formal aspects, and applications. It is a well-written
and indispensable survey for researchers and students in the fields of cognitive
science, artificial intelligence, human-computer interaction, and graphics and
visualisation.
Spationomy Jaroslav Burian 2020-10-09 This open access book is based on
"Spationomy - Spatial Exploration of Economic Data", an interdisciplinary and
international project in the frame of ERASMUS+ funded by the European Union. The
project aims to exchange interdisciplinary knowledge in the fields of economics and
geomatics. For the newly introduced courses, interdisciplinary learning materials have
been developed by a team of lecturers from four different universities in three countries.
In a first study block, students were taught methods from the two main research fields.
Afterwards, the knowledge gained had to be applied in a project. For this international
project, teams were formed, consisting of one student from each university participating
in the project. The achieved results were presented in a summer school a few months
later. At this event, more methodological knowledge was imparted to prepare students
for a final simulation game about spatial and economic decision making. In a broader
sense, the chapters will present the methodological background of the project, give

case studies and show how visualisation and the simulation game works. This work
was published by Saint Philip Street Press pursuant to a Creative Commons license
permitting commercial use. All rights not granted by the work's license are retained by
the author or authors.
Multimedia Cartography William Cartwright 2013-03-14 Addressed to professional
cartographers interested in moving into multimedia mapping, as well as those already
involved in this field who wish to discover the approaches that other practitioners have
already taken, this book/CD package is equally useful for students and academics in
the mapping sciences and related geographic fields wishing to update their knowledge
of cartographic design and production.
Spatial Information Theory Kathleen Stewart Hornsby 2009-09-03 This book constitutes
the refereed proceedings of the 9th International Conference on Spatial Information
Theory, COSIT 2009 held in Aber Wrac'h, France in September 2009. The 30 revised
full papers were carefully reviewed from 70 submissions. They are organized in topical
sections on cognitive processing and models for spatial cognition, semantic modeling,
spatial reasoning, spatial cognition, spatial knowledge, scene and visibility modeling,
spatial modeling, events and processes, and route planning.
Learning Literature in an Era of Change Dona J. Hickey 2000 This book presents a
range of teaching strategies developed by teachers of literature who have heard the
call from students, employers, and academic administrators for more relevant learning

experiences in an ever-changing world. Integrating critical theory and classroom
experience, the contributors to this book demonstrate how they foster learning,
collaboration and cooperation, and creative thinking. The book abounds with
descriptions of successful non-traditional teaching strategies. We see teachers
collaborating across disciplines and across colleges, in some cases across countries
and grade levels, and demystifying literary studies for students brought up on visual
media. Many of the contributors lead their campuses in the use of computer-mediated
communication and multimedia to support instruction. The chapters exemplify the shift
from understanding teaching as "making students see what the teacher sees," to
inviting them to engage texts together, as a community, and to learn how, with their
teacher, knowledge and authority are culturally and socially constructed. In Learning
Literature in an Era of Change practicing teachers offer their peers in literature and
composition, and faculty developers, an exciting range of new models where professors
are partners in learning, and where education is not delivered but discovered and
disseminated.
Designing Better Maps Cynthia A. Brewer 2016 Designing Better Maps: A Guide for
GIS Users, second edition, breaks down the myriad decisions involved in creating
maps that communicate effectively. The second edition includes updated material and
a new chapter on map publishing.
Graphical Methods for Data Analysis J. M. Chambers 2018-01-18 This book present

graphical methods for analysing data. Some methods are new and some are old, some
require a computer and others only paper and pencil; but they are all powerful data
analysis tools. In many situations, a set of data even a large set- can be adequately
analysed through graphical methods alone. In most other situations, a few well-chosen
graphical displays can significantly enhance numerical statistical analyses.
Readings in Information Visualization Mackinlay Card 1999-02-08 This groundbreaking
book defines the emerging field of information visualization and offers the first-ever
collection of the classic papers of the discipline, with introductions and analytical
discussions of each topic and paper. The authors' intention is to present papers that
focus on the use of visualization to discover relationships, using interactive graphics to
amplify thought. This book is intended for research professionals in academia and
industry; new graduate students and professors who want to begin work in this
burgeoning field; professionals involved in financial data analysis, statistics, and
information design; scientific data managers; and professionals involved in medical,
bioinformatics, and other areas. Features Full-color reproduction throughout Author
power team - an exciting and timely collaboration between the field's pioneering, mostrespected names The only book on Information Visualization with the depth necessary
for use as a text or as a reference for the information professional Text includes the
classic source papers as well as a collection of cutting edge work
Handbook of Data Visualization Chun-houh Chen 2007-12-18 Visualizing the data is an

essential part of any data analysis. Modern computing developments have led to big
improvements in graphic capabilities and there are many new possibilities for data
displays. This book gives an overview of modern data visualization methods, both in
theory and practice. It details modern graphical tools such as mosaic plots, parallel
coordinate plots, and linked views. Coverage also examines graphical methodology for
particular areas of statistics, for example Bayesian analysis, genomic data and cluster
analysis, as well software for graphics.
Book of Bible Charts, Maps, and Time Lines Rose Publishing (Torrance, Calif.) 2005
ROSE BOOK OF BIBLE CHARTS, MAPS and TIME LINES. The 2007 #1 Bible
Reference book according in the CBA Core InventoryNow you can have 180 pages of
fantastic full-color Bible charts, maps, and time lines in one spiral bound book.
Reproducible. If you bought all of these charts separately, you would pay more than
$250.
Visualization of Categorical Data Jörg Blasius 1998-02-09 A unique and timely
monograph, Visualization of Categorical Data contains a useful balance of theoretical
and practical material on this important new area. Top researchers in the field present
the books four main topics: visualization, correspondence analysis, biplots and
multidimensional scaling, and contingency table models. This volume discusses how
surveys, which are employed in many different research areas, generate categorical
data. It will be of great interest to anyone involved in collecting or analyzing categorical

data. * Correspondence Analysis * Homogeneity Analysis * Loglinear and Association
Models * Latent Class Analysis * Multidimensional Scaling * Cluster Analysis * Ideal
Point Discriminant Analysis * CHAID * Formal Concept Analysis * Graphical Models
Semiology of Graphics William J. Berg
Semiology of Graphics Jacques Bertin 1992
Data Visualisation Andy Kirk 2019-07-08 One of the "six best books for data geeks" Financial Times With over 200 images and extensive how-to and how-not-to examples,
this new edition has everything students and scholars need to understand and create
effective data visualisations. Combining ‘how to think’ instruction with a ‘how to
produce’ mentality, this book takes readers step-by-step through analysing, designing,
and curating information into useful, impactful tools of communication. With this book
and its extensive collection of online support, readers can: - Decide what visualisations
work best for their data and their audience using the chart gallery - See data
visualisation in action and learn the tools to try it themselves - Follow online checklists,
tutorials, and exercises to build skills and confidence - Get advice from the UK’s leading
data visualisation trainer on everything from getting started to honing the craft. Explore
more resources about data visualisation and Andy Kirk.
Semiology of Graphics Jacques Bertin 1983
The Minard System Sandra Rendgen 2018-11-13 If you have any interest in
information graphics, maps, or history, you know of the seminal flow map of Napoleon's

1812 march into Russia by Charles-Joseph Minard, made famous by Edward Tufte,
and considered to be one of the most magnificent data graphics ever produced. The
Minard System explores the nineteenth-century civil engineer's career and the story
behind this masterpiece of multivariate data, as well as sixty of Minard's other statistical
graphics reflecting social and economic changes of the Industrial Revolution in Europe
and around the world. These stunning drawings are from the collection of the École
Nationale des Ponts et Chaussées in Paris and have never before been published in
their entirety.
Visualizing with Text Richard Brath 2020-11-01 Visualizing with Text uncovers the rich
palette of text elements usable in visualizations from simple labels through to
documents. Using a multidisciplinary research effort spanning across fields including
visualization, typography, and cartography, it builds a solid foundation for the design
space of text in visualization. The book illustrates many new kinds of visualizations,
including microtext lines, skim formatting, and typographic sets that solve some of the
shortcomings of well-known visualization techniques. Key features: More than 240
illustrations to aid inspiration of new visualizations Eight new approaches to data
visualization leveraging text Quick reference guide for visualization with text Builds a
solid foundation extending current visualization theory Bridges between visualization,
typography, text analytics, and natural language processing The author website,
including teaching exercises and interactive demos and code, can be found here.

Designers, developers, and academics can use this book as a reference and inspiration
for new approaches to visualization in any application that uses text.
Info We Trust RJ Andrews 2019-01-03 How do we create new ways of looking at the
world? Join award-winning data storyteller RJ Andrews as he pushes beyond the usual
how-to, and takes you on an adventure into the rich art of informing. Creating Info We
Trust is a craft that puts the world into forms that are strong and true. It begins with
maps, diagrams, and charts — but must push further than dry defaults to be truly
effective. How do we attract attention? How can we offer audiences valuable
experiences worth their time? How can we help people access complexity? Dark and
mysterious, but full of potential, data is the raw material from which new understanding
can emerge. Become a hero of the information age as you learn how to dip into the
chaos of data and emerge with new understanding that can entertain, improve, and
inspire. Whether you call the craft data storytelling, data visualization, data journalism,
dashboard design, or infographic creation — what matters is that you are courageously
confronting the chaos of it all in order to improve how people see the world. Info We
Trust is written for everyone who straddles the domains of data and people: data
visualization professionals, analysts, and all who are enthusiastic for seeing the world
in new ways. This book draws from the entirety of human experience, quantitative and
poetic. It teaches advanced techniques, such as visual metaphor and data
transformations, in order to create more human presentations of data. It also shows

how we can learn from print advertising, engineering, museum curation, and mythology
archetypes. This human-centered approach works with machines to design information
for people. Advance your understanding beyond by learning from a broad tradition of
putting things “in formation” to create new and wonderful ways of opening our eyes to
the world. Info We Trust takes a thoroughly original point of attack on the art of
informing. It builds on decades of best practices and adds the creative enthusiasm of a
world-class data storyteller. Info We Trust is lavishly illustrated with hundreds of original
compositions designed to illuminate the craft, delight the reader, and inspire a
generation of data storytellers.
Modeling Our World Michael Zeiler 1999 Geographic data models are digital
frameworks that describe the location and characteristics of things in the world around
us. With a geographic information system, we can use these models as lenses to see,
interpret, and analyze the infinite complexity of our natural and man-made
environments. With the geodatabase, a new geographic data model introduced with
ArcInfo 8, you can extend significantly the level of detail and range of accuracy with
which you can model geographic reality in a database environment.
Semiology of Graphics Jacques Bertin 2011 Originally published in French in 1967,
"Semiology of Graphics" holds a significant place in the theory of information design. It
presents a close study of graphic techniques including shape, orientation, color,

texture, volume, and size in an array of more than 1,000 maps and diagrams.
Information Design for the Common Good Courtney Marchese 2021-08-12 This book
explores the increasing altruistic impulse of the design community to address some of
the world's most difficult problems including social, political, environmental, and global
health causes at the local, national, and global scale. Each chapter strategically
combines theory and practice to examine how to identify causes and locate accurate
data, truth and integrity in information design, the information design/data visualization
process, understanding audiences, crafting meaningful narratives, and measuring the
impact of a design. A variety of international case studies and interviews with
practitioners illustrate the challenges and impact of designing for social agendas. These
range from traditional media outlets like The New York Times and The Guardian,
popular science organizations like National Geographic and Scientific America, to
health institutes like The World Health Organization and The Center for Disease
Control. This book allows the novice information designer to create compelling humancentered information narratives which make a difference in our world.
Graphics and Graphic Information Processing Jacques Bertin 1981-01-01
The Infographic Murray Dick 2020-04-21 An exploration of infographics and data
visualization as a cultural phenomenon, from eighteenth-century print culture to today's
data journalism. Infographics and data visualization are ubiquitous in our everyday
media diet, particularly in news—in print newspapers, on television news, and online. It

has been argued that infographics are changing what it means to be literate in the
twenty-first century—and even that they harmonize uniquely with human cognition. In
this first serious exploration of the subject, Murray Dick traces the cultural evolution of
the infographic, examining its use in news—and resistance to its use—from eighteenthcentury print culture to today's data journalism. He identifies six historical phases of
infographics in popular culture: the proto-infographic, the classical, the improving, the
commercial, the ideological, and the professional. Dick describes the emergence of
infographic forms within a wider history of journalism, culture, and communications,
focusing his analysis on the UK. He considers their use in the partisan British
journalism of late eighteenth and early nineteenth-century print media; their later
deployment as a vehicle for reform and improvement; their mass-market debut in the
twentieth century as a means of explanation (and sometimes propaganda); and their
use for both ideological and professional purposes in the post–World War II marketized
newspaper culture. Finally, he proposes best practices for news infographics and
defends infographics and data visualization against a range of criticism. Dick offers not
only a history of how the public has experienced and understood the infographic, but
also an account of what data visualization can tell us about the past.
Design of Visualizations for Human-Information Interaction Kamran Sedig 2016-04-18
Interest in visualization design has increased in recent years. While there is a large
body of existing work from which visualization designers can draw, much of the past

research has focused on developing new tools and techniques that are aimed at
specific contexts. Less focus has been placed on developing holistic frameworks,
models, and theories that can guide visualization design at a general level—a level that
transcends domains, data types, users, and other contextual factors. In addition, little
emphasis has been placed on the thinking processes of designers, including the
concepts that designers use, while they are engaged in a visualization design activity.
In this book we present a general, holistic framework that is intended to support
visualization design for human-information interaction. The framework is composed of a
number of conceptual elements that can aid in design thinking. The core of the
framework is a pattern language—consisting of a set of 14 basic, abstract
patterns—and a simple syntax for describing how the patterns are blended. We also
present a design process, made up of four main stages, for creating static or interactive
visualizations. The 4-stage design process places the patterns at the core of designers’
thinking, and employs a number of conceptual tools that help designers think
systematically about creating visualizations based on the information they intend to
represent. Although the framework can be used to design static visualizations for
simple tasks, its real utility can be found when designing visualizations with interactive
possibilities in mind—in other words, designing to support a human-information
interactive discourse. This is especially true in contexts where interactive visualizations
need to support complex tasks and activities involving large and complex information

spaces. The framework is intended to be general and can thus be used to design
visualizations for diverse domains, users, information spaces, and tasks in different
fields such as business intelligence, health and medical informatics, digital libraries,
journalism, education, scientific discovery, and others. Drawing from research in
multiple disciplines, we introduce novel concepts and terms that can positively
contribute to visualization design practice and education, and will hopefully stimulate
further research in this area.
The Grammar of Graphics Leland Wilkinson 2013-03-09 Written for statisticians,
computer scientists, geographers, research and applied scientists, and others
interested in visualizing data, this book presents a unique foundation for producing
almost every quantitative graphic found in scientific journals, newspapers, statistical
packages, and data visualization systems. It was designed for a distributed computing
environment, with special attention given to conserving computer code and system
resources. While the tangible result of this work is a Java production graphics library,
the text focuses on the deep structures involved in producing quantitative graphics from
data. It investigates the rules that underlie pie charts, bar charts, scatterplots, function
plots, maps, mosaics, and radar charts. These rules are abstracted from the work of
Bertin, Cleveland, Kosslyn, MacEachren, Pinker, Tufte, Tukey, Tobler, and other
theorists of quantitative graphics.
Dynamic Graphics Statistics Cleveland 1988-07-08 The essential characteristic of a

dynamic graphical method is the direct manipulation of elements of a graph on a
computer screen, which in high-performance implementations, the elements change
virtually instantaneously on the screen. This book contains a collection of papers about
dynamic graphics dating from the late 1960s to 1988. Although technology has
advanced considerably, the fundamental ideas about basic graphical principles and
data-analytic goals are still relevant today.
Software Language Engineering Dragan Gaševic 2009-03-24 This book constitutes the
thoroughly refereed post-conference proceedings of the First International Conference
on Software Language Engineering, SLE 2008, held in Toulouse, France, in September
2008. The 16 revised full papers and 1 revised short paper presented together with 1
tool demonstration paper and 2 keynote lectures were carefully reviewed and selected
from 106 initial submissions. The papers are organized in topical sections on language
and tool analysis and evaluation, concrete and abstract syntax, language engineering
techniques, language integration and transformation, language implementation and
analysis, as well as language engineering pearls.
Encyclopedia of Geography Barney Warf 2010-09-21 Simply stated, geography studies
the locations of things and the explanations that underlie spatial distributions. Profound
forces at work throughout the world have made geographical knowledge increasingly
important for understanding numerous human dilemmas and our capacities to address
them. With more than 1,200 entries, the Encyclopedia of Geography reflects how the

growth of geography has propelled a demand for intermediaries between the abstract
language of academia and the ordinary language of everyday life. The six volumes of
this encyclopedia encapsulate a diverse array of topics to offer a comprehensive and
useful summary of the state of the discipline in the early 21st century. Key Features
Gives a concise historical sketch of geography's long, rich, and fascinating history,
including human geography, physical geography, and GIS Provides succinct
summaries of trends such as globalization, environmental destruction, new geospatial
technologies, and cyberspace Decomposes geography into the six broad subject areas:
physical geography; human geography; nature and society; methods, models, and GIS;
history of geography; and geographer biographies, geographic organizations, and
important social movements Provides hundreds of color illustrations and images that
lend depth and realism to the text Includes a special map section Key Themes Physical
Geography Human Geography Nature and Society Methods, Models, and GIS People,
Organizations, and Movements History of Geography This encyclopedia strategically
reflects the enormous diversity of the discipline, the multiple meanings of space itself,
and the diverse views of geographers. It brings together the diversity of geographical
knowledge, making it an invaluable resource for any academic library.
Visual Information Communication Mao Lin Huang 2009-10-20 Visual communication
through graphical and sign languages has long been conducted among human beings
of different backgrounds and cultures, and in recent decades between human and

machine. In today's digital world, visual information is typically encoded with various
metaphors commonly used in daily life to facilitate rapid comprehension and easy
analysis during the communication process. Visual information communication
generally encompasses information visualization, graphical user-interfaces, visual
analytics, visual languages and multi-media processing. It has been successfully
employed in knowledge discovery, end-user programming, modeling, rapid systems
prototyping, education, and design activities by people of many disciplines including
architects, artists, children, engineers, and scientists. In addition, visual information is
increasingly being used to facilitate human-human communication through the Internet
and Web technology, and electronic mobile devices. This manuscript provides the
cutting-edge techniques, approaches and the latest ongoing researches in the context
of visual information communication. It is a collection of 24 chapters selected from more
than 60 submissions to the VINCI'09 - 2009 Visual Information Communications
International Conference, that is held in Sydney Australia, September 2009. These
chapters were selected through a stringent review process to ensure their high
standard in quality, significance and relevance. Each chapter was reviewed by at least
two international Program Committee members of VINCI’09. The book covers a broad
range of contents in five key sub-areas of visual information communication, including.
Multimodality in Language and Speech Systems Björn Granström 2013-04-17 This
book is based on contributions to the Seventh European Summer School on Language

and Speech Communication that was held at KTH in Stockholm, Sweden, in July of
1999 under the auspices of the European Language and Speech Network (ELSNET).
The topic of the summer school was "Multimodality in Language and Speech Systems"
(MiLaSS). The issue of multimodality in interpersonal, face-to-face communication has
been an important research topic for a number of years. With the increasing
sophistication of computer-based interactive systems using language and speech, the
topic of multimodal interaction has received renewed interest both in terms of humanhuman interaction and human-machine interaction. Nine lecturers contri buted to the
summer school with courses on specialized topics ranging from the technology and
science of creating talking faces to human-human communication, which is mediated
by computer for the handicapped. Eight of the nine lecturers are represented in this
book. The summer school attracted more than 60 participants from Europe, Asia and
North America representing not only graduate students but also senior researchers
from both academia and industry.
Mapping Time M. J. Kraak 2014 Engaging look at the cartographic challenge of
visualizing time on a map.
Cartography Kenneth Field 2018 A comprehensive, one-stop-shop cartography guide,
this book serves as a reference and an inspiration for anyone who is required to make
a map, but it does so using a modern visual style.
Visual Function

Paul Mijksenaar 1997
Envisioning Information Edward R. Tufte 1990 Escaoping flatland. Micro/Macro
readings. Layering and separation. Small multiples. Color and information. Narratives of
Space and time. Epilogue.
Writing for Computer Science Justin Zobel 2004-06-03 A complete update to a classic,
respected resource Invaluable reference, supplying a comprehensive overview on how
to undertake and present research
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