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Front matter


  
preface


  When I was in college deciding what I wanted to be when I grew up, I had no idea that data visualization was even a thing. It wasn’t yet a major or a discipline, and it certainly wasn’t something to which young minds might aspire. I loved the beauty of outer space, and it turned out I was pretty darn good at math, so I decided to pursue physics to study the makeup of the universe.


  For those who might not know, physics is really hard, and you basically can’t do physics as a career unless you get a PhD. After spending 25 years as an A student, I landed squarely on academic probation after my very first term of graduate school, with two Cs and a C- in my three classes.


  Thus began a bit of an existential crisis, and after two years of torment, I realized I had turned into the type of graduate student I’d seen all throughout my college career—the one who hates their department, hates their work, hates physics in general, and ultimately hates themselves—even though I’d vowed that would never be me. I decided to finish out my third year of grad school with a master’s degree instead of continuing to pursue a PhD, and then I would “go into Industry” to make money and be happy. (Spoiler: Missions accomplished!)


  Since, as we’ve already established, one can’t really “do physics” with such a paltry degree as a master’s, I had to get creative to find a job that I could do that would pay well enough to allow me to begin paying down the mountains of student loan debt I’d accrued and still put food on my table. I landed in analytics at a small tech company in San Francisco, where my critical thinking skills and my experience with data and experimentation were exactly what I needed. I learned SQL on the job, and the real-world adventure began!


  About a year and a half later, I first caught wind of data visualization. In 2014, I started hearing about this program called “Tableau” that was supposedly great for analysis and reporting, but I’m not much of a bleeding-edge type (not because of a fear of new things, but more like a fear of disappointment), so I didn’t pay it much heed until I started working for a company that had Tableau in their analytical tech stack. Sure enough, it was way easier to create automated reports and share the results of statistical experiments in Tableau than it ever was in Excel. And so, I was hooked.


  As I used Tableau more, my stakeholders would ask me to incorporate this or that into their dashboards, and thanks to my manager at the time, I learned to figure out a way to accomplish what they wanted rather than say, “I can’t because I don’t know how to do that.” So, as I encountered things I didn’t know how to do, I would read blogs, follow tutorials, and scour forum posts to solve each puzzle.


  In 2015, I jumped at the chance to attend my first Tableau conference where I could learn even more about this whole “data viz” thing. I came back with a fervor for making better charts and graphs, fueled mostly by attending a session titled, no lie, “Pimp My Viz 2: Electric Boogaloo.” I learned how to add some whimsy to make a graph fun to look at and how to clean up my tooltips so my users wouldn’t be confused. By mid-2016, I was ready to focus purely on visualizing data, and so I did just that. As it turns out, data viz suits me very well by marrying my love of beautiful things to my love of math—much better than physics ever did.


  As time went on, I got more involved in the data viz community, and my skills continued to grow. In 2019, my Tableau public portfolio caught the eye of some folks at the University of California in Davis. They asked me if I would help them overhaul a course they had on Coursera about the fundamentals of data visualization with Tableau, so I did. In the following six months, I wrote all new scripts, built all new assignments, and crafted all new quizzes myself. Then we recorded the videos in their studio over the course of two days that fall, and finally, they added the finishing touches and published the course in the spring of 2020.


  Two years later, I got an email from Manning Publications, who had seen my portfolio and that Coursera course, asking to meet with me to talk about the needs of the tech community—it was such an unsuspecting message that I very nearly wrote it off as spam, until it dawned on me that Manning is a legit publisher and I even owned and loved one of their books already (D3.js in Action, in fact). I agreed to the meeting, at the end of which they asked if I might want to write a book about data visualization. My response was a no-brainer: “Um, yes, I want to write a book!” But I didn’t want my book to be specific to a particular tool, and while I aspire to be artistic, that is not where I have done my best viz work. Instead, my strength lies in the everyday stuff.


  Analysts don’t just write code or wrangle Excel anymore; the lines are blurring between analyst, designer, and developer. Data visualization is busting out of the spreadsheet and into the app, the game, the heads-up display on your car. We are surrounded in our everyday lives by data—data about how we spend our time, how much we sleep (or don’t), how healthy we are (or aren’t), how bad the traffic is, how we’ve scored in the games we play, how much money we’ve saved, how much money we’ve spent. That is what I wanted to teach about, and so here we are.


  I give you this labor of love, Everyday Data Visualization.
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about this book


  Everyday Data Visualization is written as an approachable and tool-agnostic guide to designing beautiful and useful charts and graphs. It introduces some key foundational concepts and then dives deeply into several core areas that make up data visualization as a whole. Then we zoom back out and tackle visualization projects end to end.


  
Who should read this book


  First and foremost, anytime you are learning something new, it will go best for you and be most memorable if you apply your new learnings as you go. Thus, I would strongly recommend that you come up with a project to work on by the time you start chapter 4, if you don’t already have one in mind when you start reading.


  This book is written assuming the reader has some kind of technical or analytical background and at least some exposure to data or data analysis. You could be a business analyst, a scientist, a software engineer, or anywhere in between, and you most of all will likely find this useful. If you’re a designer or other creative type, you’ll probably already be familiar with a lot of the design concepts found herein, but you would likely benefit from the discussions of how to apply those to visualizing quantitative information.


  Or perhaps you’re none of the above, and you just want to learn something new! That is most welcome, too, and I’ve put great effort into writing this book so that anyone can understand (and hopefully enjoy) its concepts and content, regardless of their background.


  
How this book is organized: A road map


  This book is organized into three parts, with nine chapters in total. Part 1 introduces data visualization and some key concepts that will be used throughout the book. Don’t skip this part!


  
    	
      Chapter 1—An introduction to data visualization and the tools typically used to visualize data for a digital medium.

    


    	
      Chapter 2—A discussion of the key concepts of gestalt principles and preattentive attributes, which are fundamental to understanding how we as humans ingest information that is laid out in front of us.

    


    	
      Chapter 3—A brief primer about data and quantitative information, including some key data types and structures, mainly for those with little to no exposure to data thus far.

    

  


  Part 2 delves deeply into the various facets of designing with, and for, data:


  
    	
      Chapter 4—An in-depth discussion of all things related to color, starting with the science of light and how our eyes perceive color. We then take what we’ve learned about color science and learn how to create palettes of color, which allows us to encode data and information in a way that users can quickly and easily understand.

    


    	
      Chapter 5—An in-depth discussion of typography and fonts and how we can use these to help set the tone of a project as well as establish a hierarchy of importance, thus subliminally guiding our users through a visualization.

    


    	
      Chapter 6—Beginning with an in-depth discussion of what makes a good chart, we then examine some oft-used types of charts and how to maximize their effectiveness.

    


    	
      Chapter 7—An in-depth discussion of interaction design and how we can best use it to deepen our users’ experiences with our visualizations, including when not to use interactivity.

    

  


  Part 3 helps you navigate real-world situations and scenarios you’ll encounter in data visualization projects:


  
    	
      Chapter 8—We walk through a case study to understand the full process of planning, designing, and building a visualization.

    


    	
      Chapter 9—A brief discussion of some of the most common hurdles and obstacles you might face when creating visualizations for others and how to overcome them.

    

  


  You do not need to read this book in order from cover to cover to make use of its contents, though I do strongly recommend that you first read chapters 1 to 3 in order, and then you can skip around the rest of the book as much as your heart desires.


  
liveBook discussion forum


  Purchase of Everyday Data Visualization includes free access to liveBook, Manning’s online reading platform. Using liveBook’s exclusive discussion features, you can attach comments to the book globally or to specific sections or paragraphs. It’s a snap to make notes for yourself, ask and answer technical questions, and receive help from the author and other users. To access the forum, go to https://livebook.manning.com/book/everyday-data-visualization/discussion. You can also learn more about Manning’s forums and the rules of conduct at https://livebook.manning.com/discussion.


  Manning’s commitment to our readers is to provide a venue where a meaningful dialogue between individual readers and between readers and the author can take place. It is not a commitment to any specific amount of participation on the part of the author, whose contribution to the forum remains voluntary (and unpaid). We suggest you try asking the author some challenging questions lest her interest stray! The forum and the archives of previous discussions will be accessible from the publisher’s website as long as the book is in print.


  
about the author


  Desireé Abbott has been a data visualization professional since 2016. Hailing from a very well-rounded background running the gamut from a wee bit of art and business to science and analytics, she is at ease communicating with a myriad of different types of people. She holds a bachelor’s degree in Physics from Purdue University and a master’s degree in Physics from the University of California in Davis.


  From a very young age, Desireé has nurtured a love for making pretty things, so she finds data visualization to be the perfect marriage of the mathematical and technical with the creative and beautiful. Since fleeing a PhD program with a master’s degree, she held positions in various product analytics teams, business intelligence teams, and software engineering teams before becoming a consultant in 2022 and setting out as a freelancer in 2023. She is also the instructor for a successful and highly rated course on Coursera, the first in an introductory five-course specialization about learning data visualization with Tableau, produced at the University of California in Davis. She has run various data viz workshops, including one for the Water Resource Control Board at the State of California.


  Desireé currently resides in the East Bay outside San Francisco, California, with her husband and their fur babies. When she’s not working, she likes to crochet and play piano, tries not to kill her plants, and plays Dungeons & Dragons weekly with her husband and a close group of friends.


  
about the cover illustration
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Part 1


  There’s something almost quite magical about visual information.


  —David McCandless


  In the opening chapter of this book, we’ll look at some examples of visualization throughout time and then we’ll talk about some of the different tools you might want to use to make visualizations. In chapter 2, we’re going to lay the foundation for the design concepts in this book by discussing how our brains perceive and organize information without our even realizing it. Finally in chapter 3, we’ll lay the foundation for the data-related concepts in this book by going over different data types and data structures you’ll encounter along your visualization journey.


  
1 Hello, data viz!


  This chapter covers


  
    	
An introduction to data visualization (data viz)


    	
What this book is and what it isn’t


    	
Knowing your audience


    	
Exploring examples of data viz throughout time


    	
Popular tools used to create visualizations today

  


  Data visualization is all around you. Sometimes, it sneaks up on you in the most unlikely places. Have you played any video games lately? I bet there was some kind of viz to show your character’s remaining health, your progress toward a goal, or a map to show you the lay of the land and maybe all the places you’d been.


  Not only is it fun, but visualization can be incredibly important for the success of an individual, an organization, or even a society as a whole. In 19th-century England, Florence Nightingale turned the medical world upside down with visualizations of data she’d collected over decades of working in military hospitals. When she would present ideas to the “Powers That Be” and they would answer with, “That’s just not how we do it,” she managed to change minds only when she showed a visualization of her data.


  Well-designed visualizations save lives and can turn entire industries around, but at the same time, they can also tell you how many lives you have left with your little red plumber guy before you have to restart the game all over again. ;)


  In this first chapter, you’ll get a brief introduction to data visualization as a whole, followed by a brief introduction to this book, which will include the first of many reminders that knowing your audience is the most important thing to remember as you design and build any viz. From there, we’ll look at a handful of data visualization examples throughout time, and then, we’ll talk about some of the most popular tools used to create data visualization today.


  
1.1 What is data visualization?


  If you picked up this book voluntarily, chances are pretty good that you already have an idea of what data visualization is. Or perhaps you’re stuck in a doctor’s office somewhere, and this is the only thing available to you in the waiting room (I’d love to meet that doctor!), so you’ve picked up the book as a matter of self-preservation to save yourself from boredom. Either way, I’m still going to tell you: data visualization, or data viz as most of us in the biz usually call it, is how we communicate numerical or quantitative information in a visual manner. When I’m telling people what I do, and they get that quizzical look on their faces at the mention of data visualization (it is rather a mouthful, after all), I normally tell them that I make charts and graphs for a living, and then the penny drops. In data viz, we use things such as charts, graphs, maps, and sometimes even pictures and iconography to translate numbers into visual information—they do say a picture is worth a thousand words, right? The medium can be anything you want: print, an interactive web page, a static infographic, crayons on paper, or even three-dimensional objects such as modeling clay, among many, many other things. I’m sure you could even do an interpretive dance if you felt so moved. There are various principles about what makes one viz more effective than another, but in the end, they’re still both visualizations. There are no absolute stipulations on how you do it, so the sky is the limit, and if you always keep your audience at the forefront of your mind and the center of your development process, you’ll be set up for success.


  
1.2 What can you expect from this book?


  It is my greatest hope that you will find this book to be a practical, approachable, and fun guide to making beautiful and useful data visualizations that power and inform our everyday lives. However, before I tell you more about what this book is, I would like to say that this book is not a technical manual about implementing a tool or learning a coding language. We will not be walking through any coded examples, and there won’t be exercises at the end of each chapter or section: step-by-step tutorials are not the main attraction here. This book is meant to be a tool-agnostic guide about the principles of good design as they apply to visualizing data. You will be able to apply the concepts to any stage of any data visualization project on which you work, regardless of tool, size, or medium.


  All that being said, you will find this book most useful if you are already working on a viz project, be it a personal gig that’s just for fun (the data viz community is teeming with like-minded nerds who gleefully spend their free time making charts and graphs) or something you’re making for work, which really can be just as fun. The first part of the book (chapters 1-3) serves as a foundation on which the other two parts will build, so I recommend you read that first (it is, after all, at the beginning). In the second part, chapters 4-7 each delve deeply into some aspect of viz, so we can understand the context of how it works and why it’s important, and then each wraps up on the more practical side, applying those design principles to our actual work of visualization. In the last part, chapters 8 and 9 detail the entire process of building a data visualization from start to finish and then present some tips for troubleshooting and how to handle projects that go sideways. I’ve tried to write this book in a way that lets you get a lot out of it no matter where you are on your viz journey, to the point that you could skip around and not read it in order, but it would still behoove you to read chapters 1-3 first.


  
1.3 Data storytelling: Know your audience


  The single most important thing you need to keep in mind when making a visualization is to know your audience. It’s all about them, and don’t ever forget it! You could make the most beautiful visualization that makes use of all the latest tricks and the trendiest charts, obeying all the best practices, but if it doesn’t meet the needs of your audience, then you have completely wasted your time. Part of meeting those needs is that the audience truly understands the work, the message, and the story you’re trying to tell. I can’t stress it enough: no matter how much blood, sweat, and tears you pour into your work, none of it matters if your audience doesn’t understand. Save yourself a ton of grief and talk to them early and often to find out what they need. Check in with them throughout your development process to make sure you’re addressing their questions and that you’re not making features that are too complex for them to grasp quickly. 


  To put a finer point on it, there’s knowing who your audience is and knowing who your audience isn’t. Have you ever tried to go out to eat with your entire family? If so, you probably shudder to remember how difficult it is to decide which restaurant or bar to bless with your patronage. Mom wants Italian, Dad wants “good ol’ meat and potatoes,” your siblings want something interesting like Ethiopian or Thai, and you just want to eat, for crying out loud. Whatever you wind up choosing is not going to please everyone—even if you wind up finding a unicorn of a restaurant that serves every cuisine under the Sun, they probably don’t do any of those dishes extremely well, so everyone is still disappointed. If you try to please everyone, you will wind up pleasing no one.


  Even as I write this book, toiling away during my free time—honestly, much of which would otherwise have been spent bingeing TV shows on my favorite streaming services—the need to know one’s audience is still inescapable. My vision of who you are is that you’re an analyst or someone in an analytics-adjacent field who finds that they need to create visualizations but don’t have the design know-how to do so. No matter how hard or long I work, how eloquent my prose, how beautiful my examples, or how many people I pester to let me reproduce their gorgeous visualizations, none of it matters if that hypothetical analyst doesn’t learn anything. Always put the needs of the audience above your own.


  Now, with that in the back of our minds, we’re going to take a quick trip through time to see examples of how data visualization evolved, and then we’ll dive into some of the most popular tools used today to create vizzes.


  
1.4 Some examples of data viz throughout time


  To spare you a full history lesson, we’re going to instead flip through a metaphorical photo album of some ground-breaking visualizations throughout history. Being familiar with the history of a discipline gives us context for the developments and advances we have or haven’t made by now, and many often find it inspiring in their current work. 


  
1.4.1 Data viz in prehistory


  Although it doesn’t quite predate human language the way art does, surprisingly, data visualization has about as lengthy a history as astronomy. In fact, the Lascaux Cave paintings in southern France are some very early cave drawings that date all the way back to the Paleolithic era. According to Martin Sweatman and Alistair Coombs in their 2018 article about ancient knowledge of the precession of the equinoxes in the Athens Journal of History, some of the paintings just might use constellations to encode the date of an “encounter with the Taurid meteor stream.” Figure 1.1 shows part of the Shaft Scene that depicts a rhinoceros on the left, followed by a man with a bird head. There is a bird above, which could be a duck or a goose. To the right, there is a bison or aurochs, and on an opposite wall (unpictured), there is a horse. Sweatman and Coombs contend that these are not just pictures of animals but are in fact constellations. The rhinoceros is thought to represent what is today known as the Taurus constellation, the bison/aurochs is thought to represent what is now Capricorn, the duck/goose is thought to represent Libra, and the horse is thought to represent what is now known as Leo. 
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  Figure 1.1 The Shaft Scene from the cave walls at Lascaux depicting a rhinoceros on the left, a bird that could be a duck or a goose in the middle, a bison on the right, and a horse on another wall (unpictured). Coombs and Sweatman contend that these could represent constellations and are intended to reference certain dates. (Alistair Coombs. Used with permission)


  Fast-forwarding a bit, we can also see the visualization of quantitative information in the quipu, or talking knots, like those shown in figure 1.2 which were used by the Inca people in what is now Peru, starting around 2600 BCE. Talking knots were used to keep records about everything, from census data to taxes. 
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  Figure 1.2 Quipu knots of the Inca people were used to record numerical information (everything from census data to taxes). (Pi3.124, CC BY-SA 4.0 https://creativecommons.org/licenses/by-sa/4.0, via Wikimedia Commons)


  
1.4.2 Maps


  The earliest documented visualizations undoubtedly are maps, such as the Turin Papyrus Map dating back to the 1150s BCE in Egypt (see figure 1.3). The nearly 9-foot-long map, drawn by the artist Amennakhte, accurately depicts the location of gold and stone needed to build statues of King Ramesses the 4th.
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  Figure 1.3 The Turin Papyrus Map drawn by Amennakhte dates from somewhere between 1156 and 1150 BCE, and it depicts roads through the eastern part of the Egyptian desert, in Hammamat. (Public domain, via Wikimedia Commons)


  For the next couple thousand years, the most notable advances in data visualization were made in the world of cartography. However, around the 10th or 11th century, we start seeing evidence again of people recording astronomical information about planetary movement across the sky. By the 1500s, cartographers, navigators, and astronomers (among others) throughout the Eastern and Western worlds were regularly using instruments and tools to precisely measure geographical and astronomical locations, as well as other physical quantities.


  
1.4.3 The early modern era


  By the 1600s, we start getting into the realm of “iconic infographics,” according to RJ Andrews’ “Interactive Timeline of the Most Iconic Infographics,” which can be found at http://history.infowetrust.com. It is a wonderfully delightful viz, and I highly encourage you to take a look on your own.


  One of my personal favorites from RJ’s timeline is Napoleon’s march during his Russian campaign of 1812, shown in figure 1.4. This map expertly depicts six dimensions of data using only a single page: it shows the number of troops, distance they traveled, temperatures they endured, latitude and longitude of their travels, direction of their travel, and time. As you grow in your data viz skills, you will start to increasingly appreciate this impressive feat of visualization!
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  Figure 1.4 Charles Minard’s most famous work, a map of Napoleon’s Russian campaign of 1812, depicting six dimensions of data using only a single page (Martin Grandjean, CC BY-SA 3.0, via Wikimedia Commons)


  
1.4.4 Florence Nightingale


  Perhaps you have heard of the woman, the legend that is Florence Nightingale? As the founding mother of modern nursing, this gentry-born Englishwoman collected and recorded data from her own experiences as a combat nurse during the Crimean War, from 1854 to 1856. Using this data about the conditions in the Barrack Hospital at Scutari, she created visualizations upon visualizations to lobby for better conditions in military hospitals. Pictured in figure 1.5 is one of her most famous pairs of comparative polar-area diagrams, a new chart type that she invented and is known today as a “Nightingale rose.” In these roses, she demonstrated that the leading cause of death in soldiers was not battle wounds (shown in red) but preventable diseases (shown in blue). Radial visualizations such as these can be a bit controversial these days because, as we’ll learn later, the human eye doesn’t interpret angles well. However, love them or leave them, these drove some big change.
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  Figure 1.5 Florence Nightingale’s most famous pair of roses, depicting the causes of death in soldiers during the Crimean War: preventable diseases in blue and battle wounds in red (Florence Nightingale, Public domain, via Wikimedia Commons)


  Armed with her data and visualizations, Nightingale was an early champion of handwashing and sanitation in hospitals, long before germ theory emerged. She lobbied all the powers that be of her time, sending self-published works to doctors, war offices, members of the House of Commons and the House of Lords, and even Queen Victoria herself. She drove massive change, the effects of which we still feel today.


  
1.4.5 The later modern era


  Time marches onward, and so do we, into the 20th and 21st centuries. As one whose living is mainly made by the construction of interactive web-based data visualizations, it really blows my mind that up until the 1980s, you were going to be busting out (at best) a pen and paper if you wanted to make a data visualization. Spreadsheets didn’t come on the scene until VisiCalc was introduced to the public, first in 1979 on the Apple II, and then in 1981 on the IBM PC (yes, the great divide really goes back that far). Even today, this is the very favorite way for anyone to turn data into insights: you still can’t separate a finance person from a good old spreadsheet unless you pry it from their cold, dead fingers. 


  While we’re on the topic of spreadsheets, let’s talk a bit about tools for making data visualizations.


  
1.5 Data viz tools


  As we mentioned in section 1.1, the medium, or tools, used for a data visualization can be just about anything that results in something visual. While modeling clay and interpretive dance are totally valid media for data visualizations, in this book, we’re going to focus more on the two-dimensional and usually computational media.


  Each year, the Data Visualization Society (DVS) conducts its State of the Industry Survey, and one of the questions they always ask is about the tools people use to create visualizations. Figure 1.6 shows the percentage of respondents each year stating they use a particular tool, where each tool is represented by a circle, and the percentage of respondents is represented by both the left-right position and the circle’s size. It’s important to note here that a tool’s change in rank from one year to the next may not only be due to its popularity rising or falling but also due to the types of respondents taking the survey that year or the tool’s presence in the multi-select list of options.
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  Figure 1.6 The most popular technologies by year (percentage of respondents) according to the annual State of the Industry Survey by the Data Visualization Society (DVS). Note that the emergence and increase in popularity of some tools may be due to the tool being added to the multi-select list of options for survey takers rather than a true increase in use. (Data Visualization Society. Used with permission)


  It’s okay if you are not familiar with the tools labeled in figure 1.6. We’ll be going over a handful of them in this section, but just so you can at least get a decent idea of what the list entails, I’ve broken down the labeled tools by type in table 1.1 for you.


  Table 1.1 A breakdown of the types of tools labeled in figure 1.6


  
    
      
      
    

    
      	
        Type of tool

      

      	
        Popular tools in figure 1.6

      
    


    
      	
        Spreadsheet

      

      	
        Excel

      
    


    
      	
        BI tools

      

      	
        Tableau, Power BI

      
    


    
      	
        Code

      

      	
        D3 (aka D3.js or d3 or d3.js), Python, R, ggplot, ggplot2, Plotly, Java

      
    


    
      	
        Design software

      

      	
        Illustrator

      
    


    
      	
        Other

      

      	
        Pen & Paper, Mapbox, PowerPoint

      
    

  


  
1.5.1 Spreadsheets


  As shown in figure 1.6, Microsoft’s Excel is the most popular tool for visualizing data (except for 2018, but it only dropped one place to #2 that year). Excel’s popularity is completely understandable: as a program to which nearly all data viz practitioners have some level of access, its barrier for entry is remarkably low. It takes nearly nothing to paste or type in some data, and within two clicks, you can make a chart. The resulting chart, shown in figure 1.7, might not be beautiful, but it’s a chart, nonetheless.
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  Figure 1.7 A bar chart I created in Excel using its defaults


  Do you want to get more involved in your chart-making endeavors? Spreadsheet programs, even those not made by Microsoft, have you covered. You can create complex calculations to include in your chart, you can change titles and axes and formatting and legends, you can use tall data, you can use wide data, you can use big(-ish) data, and you can use small data. There’s a reason those finance people have such a tight grip: they’re MacGyver, and spreadsheets are the Swiss Army knife of data analysis.


  
1.5.2 Business intelligence tools


  I like to call business intelligence (BI) tools “spreadsheets on steroids” because, in many ways, they take what spreadsheets can do and greatly enhance it. As we saw in figure 1.6, Tableau was the most popular BI tool and in the top three tools overall for five years of the DVS survey. Power BI, which is Microsoft’s data viz tool and the biggest competitor for Tableau, is gaining in popularity due to its lower barrier for entry, oftentimes in the public sector. There are also competing products such as Looker (owned by Google), Domo, and Qlik, among others. 


  Figure 1.8 shows my sample fruit data in a chart I created in Tableau with a handful of clicks and a couple of drag-and-drops. Again, it won’t win me any awards, but it’s a bit nicer than the Excel one in figure 1.7, as I find the size of the bars relative to the white space between them to be less jarring to my eyes, and the gridlines are much lighter and thus pushed to the background.
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  Figure 1.8 A bar chart created in Tableau using its defaults


  BI tools might be your weapon of choice if you are making an internal-facing visualization for an organization. Many BI tools have an enterprise version that allows for some kind of publishing and sharing capabilities, as well as automatic updates of the data sources. This is great for regular reporting because it saves analysts and viz practitioners tons of time that they can use for better things than refreshing queries and emailing charts around. Oftentimes, there are options for stakeholders to subscribe to a report so that they automatically get updates and computer-generated screenshots sent to their inboxes or other communications platforms on a schedule. As a bonus, BI tools can often handle much more data than even the biggest spreadsheets.


  Finally, depending on your technical prowess, many BI tools can handle various levels of coding, although you should keep in mind that the more you code, the more customized you can make your end product. The no-code GUIs usually don’t have a lot of flexibility in their formatting, while products that allow more customization will often require more coding and complex calculations.


  
1.5.3 Code


  If you’re already a software developer or engineer, spreadsheets and BI tools probably aren’t your cup of tea. In that case, you know well that writing code gives you the utmost control over exactly how your visualizations will look and behave. The good news is that even within the umbrella of coding, there are gradients of difficulty and control: you can use existing libraries tailored to the functionality you seek, or you can write your own functions, classes, and objects completely from scratch. When I’m coding, and I’m certainly not alone in this, I will often try to go the library route first—after all, why reinvent the wheel? Then, if I can’t find what I need, that’s when I’ll resort to writing something myself, and while my code sometimes turns out kind of like some of those “Pinterest fails” you’ve seen online, the resulting visualizations are exactly what I was trying to accomplish.


  This section will go over two types of visualization development using code: front-end web libraries and statistical packages. I apologize to those with very little experience in the coding world because this section is about to get more technical than pretty much any of the rest of this book will. Teaching the basics of coding is well outside my purview, and you wouldn’t want to learn it from me anyway. Rest assured, we will not be doing any coding in this book, so if this is way outside your comfort zone, then you are welcome to skip to section 1.5.4.


  Front-end web libraries


  Front-end web development is pretty much synonymous with JavaScript these days. If you are okay with not fully understanding when the different pieces of your code are going to run, then you should be quite successful with JavaScript’s asynchronous nature. 


  One of the most popular and powerful data visualization libraries for JavaScript is the free and open-source d3.js, also known as D3 or d3, which stands for “Data-Driven Documents.” Created by Michael Bostock, Vadim Ogievetsky, and Jeffrey Heer of Stanford University’s Stanford Visualization Group, it was released in 2011. As of this writing, Bostock is still by far the most active contributor to the d3 repository on GitHub, at https://github.com/d3/d3. It uses Scalable Vector Graphics (SVG), HTML5, and CSS standards and can be seen in action all over the web, such as in visualizations by The New York Times.


  Figure 1.9 shows my fruit data again, but this time in as simple a bar chart as I could manage to make in d3. Creating the chart itself only took about 50 lines of code, which sounds like a lot, but d3 can be a bit wordy.
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  Figure 1.9 A basic bar chart created in d3.js


  Earlier versions of d3 were rather monolithic in nature, where you had to import the entire library even if you only wanted to use a few pieces of it. When I first started using it, I would create entire web pages just using the d3 syntax (except for the barebones needed to create a blank HTML object). It was my gateway into JavaScript, and any front-end developer will tell you that this is an incredibly weird way to learn the language.


  Nowadays, developers can use d3 in a piecemeal fashion, choosing only the components they need or want to use to create their visualizations. This makes it much easier to work within web frameworks such as React or Angular because, otherwise, there is a power struggle for control of the page once the code is running in a browser.


  Personally, I love using d3, which is why I chose it to make many of the graphics for this book. It has a rather steep learning curve, but when you finally internalize its patterns and ways of doing things, as a developer, you feel like the entire world is at your fingertips, and there’s nothing you can’t do or can’t make.


  Statistical packages


  If JavaScript and its asynchrony aren’t your jam, perhaps you’d prefer Python or R. While Python is an entire programming language, and R is a software environment specifically made for statistical analysis, both are free and open source, have a cult-like following among coders, and are great for data viz practitioners. I’m in Camp Python myself, as that’s what I started using in my undergraduate physics courses a hundred years ago, even though I’ve dabbled a little bit with R in the interim. Both R and Python have very friendly and approachable syntax, hence their considerable popularity. If you’re a statistician or data scientist, you probably already know R, and if you’re not, I’d wager you’d prefer Python. As for libraries to use in each, R users adore their ggplot/ggplot2 (which you may have noticed in figure 1.6 about data viz tools) and Shiny, while Python users have many other options, including Seaborn, Plotly, and Matplotlib.


  Figure 1.10 shows my fruit data but this time brought to you by Python’s Matplotlib library and only about 18 lines of code, including 9 lines of my fruit data. I should note here, however, that these bars are not horizontal because the example I found for that was tremendously more complicated. Such complexity would have defeated the purpose of this exercise, so I opted against it.
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  Figure 1.10 A bar chart created in Python’s Matplotlib library, using its defaults


  One thing I really enjoy about Python is the massive homage to the British comedy troupe Monty Python. While I am generally more of a Mel Brooks fan, I do appreciate all the little Easter eggs found throughout the Python language and documentation. One such example is the built-in IDE (Integrated Development Environment) called IDLE, which they say stands for Integrated Development and Learning Environment, but coincidentally, Eric Idle was one of the troupe members. Wink, wink! I think I might be one of the only people left on Earth who still knows about IDLE due to the hugely popular Jupyter and IPython Notebooks.


  If you made it to the end of this section, give yourself a nice pat on the back because you made it through what is easily the most technical part of this book. Well done, you! And just to reiterate, this book will not be forcing any coding on you, so if you want to use code to create visualizations, then more power to you. If you’d rather use something else, there are plenty of other options.


  
1.5.4 Design software


  Moving on from coding, we come to the final and least computational way of creating visualizations on a computer: design software. Before we get into the details of which software does what, this is as good a place as any to introduce the idea of raster versus vector images. 


  Under the hood, raster images are just a bunch of colored pixels, tiny squares that contain only one color. When you zoom way out, you see them as a coherent picture, much like the pointillist painting in figure 1.11. If a raster image’s resolution is low, that means it contains few pixels in 1 square inch, while if the resolution is high, it contains many more pixels in 1 square inch. Some typical file formats for raster images include JPEG, PNG, GIF, and BMP.
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  Figure 1.11 A Sunday on La Grande Jatte, Georges Seurat, 1884. The inset shows how the individual points of paint are similar to the pixels of a raster image. (Georges Seurat, Public domain, via Wikimedia Commons)


  In contrast, vector images are basically a set of instructions for where an imaginary pen should touch the page and the locations to where it should move until the pen is instructed where it should lift off the page. It’s a set of paths that may or may not be filled with color, as well as instructions about the breadth and color of the stroke the pen makes, if any at all. Some typical file formats for vector images include SVG, EPS, and PDF.


  The greatest thing about vector graphics is that resolution means very little to them—they can be scaled up or down ad nauseam and still maintain their fidelity because it’s all about the pen’s relative location on the page as it is drawing. As you might imagine, a filled-in shape with no stroke will scale differently than a pen stroke because the width of the pen stroke is still specified in a constant number of pixels, as demonstrated in figure 1.12.

OEBPS/OEBPS/Images/01-02.png





OEBPS/OEBPS/Images/01-10.png
Fuyu Persimmons Mangos Peaches & Nectarines Bananas Oranges





OEBPS/OEBPS/Images/01-07.png
Taste score

L ———

Mangos
 Peaches + Nectarines
Bananas

Kiwis.

Apples

Oranges

0 20 40 60 80 100

120






OEBPS/cover.jpeg
Desiqn effective charts and dashboards

Desireé Abbott

/DD MANNING






OEBPS/OEBPS/Images/01-01.png





OEBPS/OEBPS/Images/01-11.png





OEBPS/OEBPS/Images/01-06.png
2021

2020

2019

2018

2017

Plotly

ggplot2  python

D: Power

llustratorpey, g paper

ggplot2
lotly Power BI_Pen

Ilustrator Python

P

D3.js

power Bl lllustrator

PowerPoint

9gplot2 python

Mapbox !llustrator Python o
o0 90 I @

ggplot

IIIust Java ggplot
ELL L TN )

Python javascript

20

30

Tablaau

40

Tableau

Tableau

Tableau
e,

Pen & Paper D3

Tahleau

Excel

D3
50

‘Excel

Excel

60





OEBPS/OEBPS/Images/Manning_M_small.png





OEBPS/OEBPS/Images/01-05.png
- DIAGRAM or vk €AUSES or MORTALLITY
APRIL 1855 10 MARCH 1856. IN THE ARMY IN THE EAST.

958
vy e

The Areas of the W, red, & Black: wedges are cack maasured from:
the contre as the common- verte. -

The bl wedges measured from. the centre of the cirele rgnesent area:
for arca Jos frim s 4 iseases, the

thecentre s s &t

biacks wedgts measiered from. the centre the deaths from all dher cavses.

The Wack line werass the red. riangie inNoo? 18574 marks the boundazy”
A the. deaths rom all. @ carises dicring the monith.

I Oetier 1854, & April 1555 the Hack: area comciles wntle the red,;
i Janacary & Rebyuarsy 1857 the Huce concides with the Hack:

The entire areas may be compared by fillowing the Uae, the red & the
Hack lines anclasing ther

%
APRIL 1854 10 MARCH 1855.






OEBPS/OEBPS/Images/01-09.png
Fuyu Persimmons

Mangos

Peaches & Nectarines

Bananas

Kiwis

Apples

Oranges






OEBPS/OEBPS/Images/01-03.png





OEBPS/OEBPS/Images/Manning_copyright.png





OEBPS/OEBPS/Images/01-04.png
Carte Figurative des pertes successives en hommes de I'Armée Francaise dans la campagne de Russie 1812-1813,
Dressée par M. Minard, Inspecteur Général des Ponts et Chaussées en retraite. Paris, le 20 Novembre 1869,

Les nombres dhommes présonts sont rprésentés par o argeurs des 26nes coorbes  raison 'un millméte pour i il ommes; s sot do plus dcrs e ravers
dos 2605, Lo rouge déigns es homms qu entrent n Russie, oo caux au on sorent. Los renseignements uiontservi & crasser Iacarta ot 66 pusés
ans s ouvrages de M.M. Chiers, de Séqur,de Fezensac, ds Chambray et e joumal Inéat de Jacob, prarmacien de 'Arée depus e 28 Octobre.
Pour mi s juger (08l dimiuon de armée, i supposs s es cops i Prince Jérome et Maréchal Davoust qui avaent 16 dtachés sur Mitsc
ot Monilow o ot rejont ves Orscha ot Witebsk, avalent toujours marché aves armée.

TABLEAU GRAPHIQUE s latempératyre en degrés du thermométre de Réaumur au dessous de zéro.

Lo Cosauon s sk,
eveamnae.

e T
e

——— T ———————————r o U e o





OEBPS/OEBPS/Images/01-08.png
Fruit
Fuyu Persimmons I
Mangos I
Peaches &Nectarines [ INEG—_——
Bananas I
Kiwis I
Apples I
Oranges NN

0 20 40 60 80 100

Taste score





