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Welcome everyone, and thanks for coming. 
I’m Chris Varosy, and I co-founded Primitive 
Spark.
I’ve been doing interactive design for over 20 years and was designing visualizations 
back in the paper age.
Companies like VMWare, Cisco, Sun, Sony PIctures, AT&T and 
Suzuki have thrown hard design problems at me.
So I have a few battle stories to share 
about visualizing data.



50x
2010

2020
Source: IDC Digital Universe Study 2012

So why should we visualize?

A Big Data Study by IDC shows us

By 2020, our universe of data will be 50x the size it was in 2010



0.5%

Yet we’re only analyzing 0.5% of it

If the average Fortune 1000 company could increase that analysis to just 0.55%
They would 
see an additional $65M in net revenue



0.55%

+$65M
If the average Fortune 1000 company could increase that analysis to just 0.55%
They 
would see an additional $65M in net revenue

Visualizing data can be incredibly valuable.  And we’re only scratching the surface!



I want to clarify that we’re not really talking about visualizations for art’s sake.
There are 
plenty of beautiful visualizations out there.

This is a famous one by Chris Harrison visualizing Bible cross-references.  
Making data into 
art is really cool and can be totally mind-blowing.

But it’s not visualization for ACTION.



Even a humble graph like this can help you make decisions with real world, dynamic 
data.
Like what age group you should target for your next museum exhibit.


Designing something that is alive and changing poses challenges.



96.7%
Bullshit *

*Ok, I made this up.

You may have heard that you can use statistics to make anything believable. 
This is an important fact that illustrates what we are up against: 
Studies show that 96.7% of all sentences that start with “studies show” are complete 
bullshit. Let me explain why this is relevant.



I got started doing infographics for the newspaper. 
It’s much easier to make a point when you hand-curate the visualization. 
You can make “studies show” anything you want by choosing the exact slice of data that 
supports your story.



We don’t have that luxury in a dynamic application. 
It has to work for any possible scenario.  We don’t know what the data is going to look like. 
Each user might see something different. 
And it’s going to look different 10 minutes from now. 
This is why it’s challenging to design them.
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Today we’ll discuss strategies for taking on those challenges.

Let’s spend about 20 minutes each on designing dashboards and visualizations.
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Let’s start big picture and look at a place dynamic visualizations show up a lot: the 
dashboard.
I think we all know what the metaphor is.



Originally it was a piece of wood at the front of a carriage that kept mud and other 
materials off the driver.
But it got a lot more functional when motors replaced horses.



It is a simple set of gauges and indicators that provide important 
information when you’re driving. Each one answers a question 
and helps you make decisions as you drive: 

● Am I going the right speed? Do I 
need to get gas?

● Do I need service? Should I stop 
immediately? 

One thing about a dashboard is it shouldn’t get in the way of your driving.  It needs to be 
JUST the essentials, simple and relevant. 
Notice there is no tachometer on this dashboard.  WHY?



If I’m in a Ferrari, I care more about the engine RPM than how fast I’m going (really fast).
It’s about the KEY information and ONLY the key information.  The less distraction the 
better.



The Dashboard

Audience

SSS

Space

Minimal

Filters

Iterate

The Visualization

Limitations

Scale

Dimensions

Color

To Go

and…

Well let’s apply these concepts to an application dashboard. The very first question 
should be who is your audience? This is an important theme in the process.



What answers are they after?  What decisions do they need to make?  What are their KPIs?
What language is going to be relevant to them?  What other applications do they use? 
These are all good questions to ask in user interviews. 
Ask about their business processes, and how they might want to use the information in the 
application you’re designing.  



Document your answers by creating personas that fit the key roles, needs and motivations of 
your key users. That way, the research becomes more concrete and easier for the team to 
refer to throughout the project.  Have them out when you sit down to design.  Keep asking 
yourself: would Ms Butler the CEO find this valuable?  Does it answer her questions?  Does it 
address her pain points?  And once you have wireframes or mockups, show it to Ms Butler 
and ask her those questions.  This persona should follow you through the whole process! 
Ms Butler will follow us through this presentation.



Notice the slider for application usage and tech savvy here… She’s not going to come in 
often, and she’s not technical. Ms Butler might be a casual user of this application.



I like this!

She might need to see a dashboard like this.

Anybody recognize it?  No, I didn’t design it unfortunately…
A casual user’s dashboard 
should be:


● Simple, intuitive

● Less technical, less functions

● Requires no training 



Where’s the 
eject button?

A power user’s dashboard would look different.  Space Shuttle Endeavor cockpit is an 
extreme example. 

● More functions 
● Shorthand language, shortcuts for repetitive 

tasks 
● Requires training but more efficient for 

specialized role  

Ms Butler would run screaming from this!



Queen Bee Worker Bee

I am the queen!

Will it be role based?  Specific content for types of users.

The worker bee might be concerned with just a few things in depth.

But the queen bee is concerned with everything from a higher level.
Might be easier to 
think of as separate dashboard designs.



 Hmm… Not my type…

Will it be personalized, either automatically or manually by the user?
FlyGuy might choose to see some things here, and other things are selected automatically 
based on his profile. Know as much as you can about your audience. 

Once you have some answers, you’re ready to think about what goes on the dashboard.
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In software, a good dashboard typically provides three things, I like to think of as the “three s’s”



Status 
Summary 

Starting Point



I need status. 
Like, NOW!

Status: A dashboard gives you the lay of the land “at a glance.” Like your 8 datacenters are 

online. Ideally, things that are a problem should be highlighted in some way.  Status is a 

snapshot of now.



Keep the summary 
short please.

Provide a Summary: If your application has 3 main areas, the dashboard might give you an 
overview of each of those 3 areas.  A summary of each might help you decide where to 
focus your energy next.  It’s also helpful to demonstrate the value of each area.  
Summarize what’s happening in each from a high level.



Great, get started 
on that ASAP!

Starting Point: This is what puts the action into your visualization.  A good dashboard 
should give you decision-making information with clear calls to action.  If you have an alert, 
you may want to know more about it before you fix it.  You may be able to click a button right 
on the dashboard to restart a virtual server.  Or you may have to go down to the sub-
basement and change a filter on a furnace.  In any case, you need to think about what the 
person should do with the information.  If you can make it easier for them to take that next 
step, give them the means.



Well, I like gauges!

Pet Peeve: Gauges
They take up space, but don’t provide much info. Possibly a fourth “S”: Sychology (sp!) 
Works on “type A” personalities by referencing driver’s seat



Dashboard of my car.  More psychology at work:
How many people think my Volkswagen actually goes 200 MPH?
Why? To make it feel more sporty and special.  Psychology.



Here’s a graph of ghost sightings we did for the Winchester Mystery House. This was less 
about being precise and more about being spooky. Psychology.
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Next you’ll want to think about what space you have to work with.



Program Status Impact

Projects Roadmaps Milestones Dependencies

Looks good!

You can start by taking the list of the top concerns from your persona and prioritizing it. 
You could even rough out the real estate by that priority. 
Then it’s a matter of deciding what goes in each part.



Modularity is your friend for several reasons: 

● Allows flexible layouts for customizable dashboards 
● Allows you to reuse pieces 
● Reflows for different sized screens 



You can also have the modules respond. 
Here’s an example of the same widget presented in wide and narrow slots. The space on 
the user’s screen is an important consideration. 

But it’s not just the screen space you need to think about.



You need to think about the user’s space as well.

Imagine yourself lying in bed.  So you can’t sleep and you decide to check your email.

What happens?
If your users are typically in a dark environment when they view your app, you may want to 
consider a dark theme.



My office has floor 
to ceiling windows.

How NICE for you!

A common place this happens is in a NOC (network operations center).  Kinda like 
Houston, we have a problem… Compare the glare from the small monitors with the large 
screens on the walls.  Which one would you rather look at?

The flip side is also true: if your users are in bright sunlight, your dashboard will need a lot 
of contrast.
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Be Minimal.  Everything on a dashboard needs to count, so if you are on the fence, leave it 
out.
When you test with users, ask if anything is missing.  Also ask if anything could be 
removed.



A dashboard is NOT a report! 
If you have lists, shoot for 3 items or less if possible. 
If you have scrolling or pagination on your dashboard, you’re doing something wrong! 



Widget

Detail

If you have tabular data on your dashboard, reduce the columns way down. Save the 
rest for a screen dedicated to that one element.



Who here has heard the term “progressive disclosure?” This concept works really well 
for dashboards. Reveal things on hover or tap instead of showing it all at once. That 
way, you’re not overwhelming your user. 



If you have really complex visuals, start with some layers off.
That way, users can process what they are looking at as they turn them on. This reduces 
the cognitive load on users.



Tabs are another strategy to make secondary content available without clutter. Your first 
tab should be the most important stuff. 
And be minimal with the number of tabs.  Not more than three!
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We’ll also need to think about what filters or controls might affect the content on our 
dashboard.



Dashboards never truly show data in “real time,” and it’s expensive to get close. 
However, when seconds matter, it’s important to put a time stamp on visuals. 
You may also want to plan how to refresh the data.  It might warrant a button that does more 
than the browser refresh.



I wish my coffee 
could auto refresh.

Remember our buddy Houston?  Those big screens on the wall are passive displays. 
Meaning nobody is interacting with them.  They need to auto refresh to stay current.   

You can design a particular chart on a dashboard to request new data every few seconds, or 
you can automatically reload the page if all of the content should be updated.



If you deal with data that takes more than a few seconds to gather, you will need to set 
expectations with the user. This example shows different states of a calculate button for 
data that took about 6 hours to process.



You may also have use cases where a dashboard can be viewed in the past.
This example has a prominent color change to make sure people realize this is not right 
now. This app’s time range selection was global, meaning it persisted across other 
screens. That makes the visual reminder extra important.



You may also have the ability to filter dashboard content by a topic or tag.
Think through how this might affect your content, and whether the filter should persist for 
this or other screens. And be careful of filter overload.  Be minimal, and progressively 
disclose them if you’re going to put a lot in there.
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Testing with users is key, as early and often as is practical. 
It’s not very expensive to do and doesn’t have to be elaborate. 
If you have to change everything in your sketch, it’s a lot more affordable than scrapping 
something that’s been developed.



One of the first things you can test is nomenclature and navigation, even before you have 
your first wireframe. We’ll often show a navigation to people to see if they can tell us where 
they would find something. 

Icons are useful to test as well, to see if people can identify them without seeing a label.



Can we have $ 
figures attached  

to this?

If you’re like us, and you make detailed and highly functional wires, 
it helps to share sketches of your dashboard with people to see if you’re on the right 
track. We’ve even made new sketches with users in the room.



The ultimate test is the real world. So testing after release is important too. For one project 
we designed this lovely graph of alert volume over time. Looks like a campfire doesn’t it?



But in actual practice it ended up looking like this. 
The minor alarms in yellow vastly outnumbered the critical alarms almost all of the time. 
This makes it hard to see any nuance in the critical trend.



The solution we ended up with was to separate the different levels of alerts. Maybe not as 
pretty, but more usable in real world situations.



Some natural user test spots
What:

Nomenclature & navigation 

Priority and concept 

Usability and screen flow 

Look and feel 

Real world

When:

Application Mapping

Screen sketches

Detailed Wireframes

Visual Design

Beta test, soft launch, or live

Here are some points in the process when we often test with users.
Look and feel: test what you changed from wireframes
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Now it’s time to fill in those boxes.  Let’s dig in to planning a visualization. 
You might be putting several small ones on your dashboard. 
Or you might be putting a larger, more detailed one on a report or drilldown screen. We’re 
going to cover some strategies for thinking through each one.
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Limitations are your friend.  But they can be your enemy if you don’t know them going in. 
Make sure you know what data is available. 
Ask your development team if there are any technical considerations you should know 
about. And ask your client if there are any legal or business considerations.



Before you get beyond a sketch, find out what graphing package will be used for the 
project. Graphing package such as Tableau, Qlik, Domo, Highcharts, etc. 
Study the examples to see what the default interaction patterns are: 
how filters work, what legend options are, how it can be themed, what chart types they have 
out of the box. Align your designs with these patterns when possible. 
And by all means, get adventurous and non-standard, just know what extra work you’ll be 
creating.



Highcharts, for example, has a lot of demo examples. 
You can even use JSFiddle if you know some basic coding to see what can be tweaked. 
Work with your developers to make sure you’re not mocking something that will create 
unnecessary work downstream.
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It’s important to understand the possible scale or range of data across as many use cases 
as you can identify.



PLEASE, free me 
from Excel hell!

Get sample data from your client if you can, and use it for mockups when possible. And also 
get a sense of maximum and minimum possible values. 
Maximum lengths of labels are important too.  Especially critical in multi-language.



One of our clients collects millions of metrics across thousands of items.

This status mix visual can show the proportion of healthy and unhealthy items, even if there 
are millions.
The side wall shows how it is trending over 30 days.

The health overall score can be a rollup of any number of items.  This is a highly flexible 
visual and needed to be.



Understand how often the data changes, and how close to real time it needs to be. It should 
line up with how often you’d like users to return. 
So if it updates every six weeks, don’t expect daily visits!



This one is an easy one to overlook: 
What does it look like if there is NO data? 
Consider if there are use cases where data is unavailable or hasn’t been set up.
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Your visualization will have one or more data dimensions.
There are different types of visuals for showing patterns for different numbers of 
dimensions.



M
O

N
E

Y
TIME

Each type of data point collected is a dimension. 
If you think of a line graph, each axis represents a dimension: say money over time. Each 
dimension might have hierarchy to it, so you may have to consider aggregation. In this 
example, you might have to add up daily revenues into months. 
Aggregation is helpful to get to a reasonable number of points to plot.



If you do have aggregated dimensions, you may want to have a drilldown.
In this case, all the private label brands are averaged. The callout shows each brand’s 
average within private label. A drilldown might be a hover state like this or take over the 
whole graph space, with a means to get back up a level.



Distribution Comparison

Snapshot Trend

Combining these dimensions in different ways can answer different 
kinds of questions: 

● Snapshot: what is the status right now?
● Trend: how is it changing over time?
● Distribution: what is the breakdown?
● Comparison: how does x compare to y?  

Refer to your persona to figure out what questions you want to answer. 
Google “types of visualizations” and you’ll get plenty of references on what kinds of 
visuals work for different goals.



Relationships This is  
my spot.

You can also visualize relationships for things like hierarchy, interdependency and 
similarity. Tree, Flowchart, Treemap, Node Link, Sankey, Matrix, Arc, Dependency



Geospatial

Geospatial visuals can map things in physical or ideological space. Geo Map (with 
regions, dots, connections, flows, colors), Seating Chart
You can combine these strategies. In this map’s case, to show a snapshot of status AND 
geographic relation.



One Dimension

Here are some examples of single dimension visuals. These are typically stats that give 
you a snapshot.



Two  Dimensions

When you have two dimensions, it’s like a series of snapshots. 
That might be time series for a trend line, or it could be a distribution of values.



Three or More  Dimensions

Three dimensions or more is useful for comparison and other analysis. The more 
dimensions you have, the more you are asking of your users. So you might need to 
explain what’s going on more. And maybe reserve these for power users.



I’d like you to turn to your neighbor.  Say hello!  
Take a look at this chart and see if you can identify TOGETHER how many dimensions it 
has.
Answer is 3: Box size is one (assets under management), color is two (return) and by person 
is three.
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Let’s talk about how to think through color with visualizations.



Did I mention I 
don’t do Excel?

The right use of color can help us see the big picture much faster than from reading 
words or numbers. In this visual if you took out the color, you might as well be using Excel!



You can also draw attention to the urgent or important things with color. I wonder where 
the problems are on this page?



Imagine yourself in a restaurant and there’s a huge TV in every sight line.
I become the worst conversationalist in the world. 
The wrong visual design can have this same effect on your dashboard.



One thing I’ve found that is tremendously helpful: 
Plan to let your visualizations stand out from the rest of the page. 
Work with your visual team to establish a look that doesn’t get in the way. For the 
elements around the visuals, neutrals with less contrast can help.



For graphs with multiple layers, you’ll need a palette of colors that are distinguished from 
each other.



You’ll want to look at your colors and contrast from the perspective of someone with 
colorblindness. This applies to about 10% of the population, the majority of which are 
males.



It’s pretty easy to test it out.  If you use Sketch, make sure you download the free Stark 
plug-in. It allows you to simulate what your design looks like to people with many different 
types of color perception issues. It also has a slick contrast check in it as well.



In Photoshop, there is a built-in preview for the 2 most common types of colorblindness.



Colorblind people adapt in most cases, but one trouble spot is status and alert color.
If you can introduce a secondary distinction to your icons it can make it easier to adapt for 
them. This is called “multiple visual encodings” if you want to get technical. 
In this example, shape also differentiates the levels of alert. 



Here, numbers help discern what is bad and good.
And when there isn’t sufficient space, a system of dots reinforces.



Here, these issues get progressively darker and thicker to indicate severity.



Traditional

Modified

Another trouble spot is with heatmaps.  It is common for people to have trouble 
discerning red from green. My business partner Wendy came up with a modified alternative 
that fares much better than traditional colors.
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Allow users to get value to go from your applications.
As all of us know, there are a zillion things vying for our attention these days. And people 
are often working on the go, using all kinds of mobile devices.



I’ve heard more than my share of entrepreneurs wax poetic about a “single pane of 
glass”... Where all my concerns are on one screen, and users are going to look at it all day, 
every day. Can you make that happen for me?



96.7%
*You know where I got my research.

fail*

HELL no! 
Studies show that 96.7% of single pane of glass projects fail to be the center of the 
universe. So what are we supposed to do about it? 
I say we take the insight on the road!



We need to send the value of our dashboards and visualizations out to where users 
already are. Places like Slack are a great place to send alerts and in-app communication.



If there is a single pane of glass, it’s probably hand-curated by your users with tools like 
Grafana. Probably has valuable information from a bunch of tools they use. 
So give users ways to integrate your insights into their process.



Email
SMS

Social Media

File SharingVideo

Calendaring

News Aggregators

Alerting Consoles

Monitoring Apps

Wearables

Phones

Tablets

Tickers

Passive Displays

Remember Ms Butler?  Find out what channels of communication she’s already 
consuming. Consider infiltrating all of them with either the insight itself or a good reason to 
click into your application for it. Make sure your hard work will be remembered and put to its 
intended use. 
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 🎵  Don’t you… 

forget about me! 🎵

We’ve covered a lot of ground today.
I’d like to leave you with a final thought...



Break Rules Together

You gotta break the rules if you’re truly going to innovate. 
People are resistant to change, but it’s up to us to push the envelope. 
If you work together with your team, you’ve got a much better chance for your 
breakthrough to break through.



Data visualization is interdisciplinary!  Get your team together!Your team is across 
disciplines, and includes the client and the user.



Partner with front end developer, do experiments early. 
Gauge the extra work it will take, know what you’re getting into. Be prepared to justify it 
to the client. Share the credit, make it a team effort.

Besides, it’s more fun when you do it together!



I’d like to thank our sponsors for making this conference possible. And also to the 
organizers of PRDC Deliver for inviting me to participate.



THANK YOU!
chris@primitivespark.com

@cvarosy

Slides: bit.ly/prdc-v4a

and all of you: thank you for your time today. I’m sure there is much I can learn from you 
too… So I’d love to hear from you.




