
1

Visualization is the Core of 
Observability

Danyel Fisher
Principal Design Researcher
Honeycomb.io
@fisherdanyel
danyel@honeycomb.io



2



3

#Software: Microsoft Internet Information Services 8.5
#Version: 1.0
#Date: 2014-04-10 00:07:56
#Fields: date time s-ip cs-method cs-uri-stem cs-uri-query s-port cs-username c-ip cs(User-Agent) cs(Referer) sc-status sc-
substatus sc-win32-status time-taken
2014-04-10 00:07:56 10.0.7.44 GET /facto/search.aspx q=microsoft+number+of+employees&go=&form=QBLH&qs=n&sk= 80 -
25.237.139.237 Mozilla/5.0+(compatible;+Googlebot/2.1;++http://www.google.com/bot.html) - 200 0 0 1593
2014-04-10 01:23:34 10.0.7.44 GET /phpMyAdmin/sql.php3 - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /phprojekt-3.1a/votum/ - 443 - 192.128.32.70 - - 404 0 2 31
2014-04-10 01:23:34 10.0.7.44 GET /iissamples/exair/howitworks/ - 443 - 192.128.32.70 - - 404 0 2 78
2014-04-10 01:23:34 10.0.7.44 GET /arsc/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /phpnuke-5.0/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /scripts/WEB-INF/ - 443 - 192.128.32.70 - - 404 0 2 31
2014-04-10 01:23:34 10.0.7.44 GET /iissamples/sdk/asp/docs/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /chat/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /phpBB/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /phpmyadmin/sql.php - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /cfdocs/expeval/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /q79w_38jg__.shtml - 443 - 192.128.32.70 - - 404 0 2 31
2014-04-10 01:23:34 10.0.7.44 GET /postnuke-0.70/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /phpbb/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /cfdocs/examples/httpclient/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /postnuke-0.64/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /phpmyadmin/sql.php3 - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:34 10.0.7.44 GET /q79w_38jg__.shtml - 443 - 192.128.32.70 - - 404 0 2 31
2014-04-10 01:23:34 10.0.7.44 GET /administrator/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:35 10.0.7.44 GET /search97cgi/ - 443 - 192.128.32.70 - - 404 0 2 78
2014-04-10 01:23:35 10.0.7.44 GET /postnuke-0.63/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:35 10.0.7.44 GET /mambo/administrator/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:35 10.0.7.44 GET /scripts/index.jsp::$DATA - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:35 10.0.7.44 GET /scripts/tools/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:35 10.0.7.44 GET /postnuke-0.62/ - 443 - 192.128.32.70 - - 404 0 2 62
2014-04-10 01:23:35 10.0.7.44 GET /sql.php - 443 - 192.128.32.70 - - 404 0 2 62
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Tile Downloads, 
log scale color
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Microsoft
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Kirkland
Redmond
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A Useful Representation

Software bug
User behavior
Usability
Security

Represent tiles
Reorganize, store, 
aggregate
Color transform & render

Think about the data 
flexibly
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Today’s Agenda

The Core Analysis Loop for Observability
High Dimensional Data
My Three Favorite Techniques
Using it for Observability
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Observability scenarios

CRISIS DEPLOY DEBUG
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Core Analysis Loop

● “Something is weird!”
Alerts are going off
Pages are loading slow
Unexpected errors
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Core Analysis Loop

What view 
shows that?

What 
dimension 

explains that?

● “Something is weird!”
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∫√≈

Actual production dataset
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This makes everything worse

High dimensional data?
Where do I look first?

High cardinality data?
Which are interesting?
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In Search of the 
Perfect Interface
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I have data. Can you visualize it for me?
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I have data. Can you visualize it for me?

What do you want to see?
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I have data. Can you visualize it for me?

What do you want to see?

I want to know if my sales are doing well
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I have data. Can you visualize it for me?

What do you want to see?

I want to know if my sales are doing well

What would it mean for sales to do well?
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Data Counseling

What do you think is happening?
What would it mean for it to happen?
What would it look like in the data?
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The Sad Truth
Basic visualizations are usually 
Just Fine. 

3D (almost) never pays off

Animations (almost always) are 
annoying
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Great News!
Basic visualizations are usually 
Just Fine. 

3D (almost) never pays off

Animations (almost always) are 
annoying
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My three favorite tools
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ONE DIMENSIONAL DATA: HISTOGRAMS
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500 points

TWO DIMENSIONAL DATA
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4500 points
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4500 points
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4500 points
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50K points
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50K points Outliers

Two 
regions

Dense 
patch

Two 
regions

Outliers
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Lots of 
engineers

Lots of 
hurricanes
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The Toolbox ● Data Counseling to understand 
the question

● Identify dimensions in the data
● Choose representations by 

task

● Histograms
● Heatmaps
● Small multiples
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Something is wrong!
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Most events 
are completed 
< 1/10 second

There’s always 
a few that run 

~1 s

Traffic got high 
here

Something 
happened
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How are these 
different?
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How are these 
different?
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BubbleUp: measures

They took 
longer

Especially their 
MYSQL calls
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BubbleUp: dimensions
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BubbleUp: dimensions

Just one user!

Mostly one endpoint!
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This breaks my heart. 
Worse, it breaks 
observability
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Ingredients for Observability

Understand the Question
Flexible Views
Fine Grained Events
High Dimensional Data
High Cardinality Data
Use these to tell your service’s story
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THANK YOU!
Meet me in the Network 
Chat Lounge for questions

Danyel Fisher

@fisherdanyel
danyel@honeycomb.io
hny.co/danyel
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References & Further Reading
● Hotmap: Looking at Geographic Attention (IEEE TVCG, Fisher, 2007)
● Observability for Developers (Honeycomb e-book)
● Achieving Observability (Honeycomb e-book)
● Heatmaps Make Ops Better (blog, 11/9/2018)
● The Core Analysis Loop (blog, 11/16/2018)
● Diving into Data with Honeycomb (blog, 11/28/2018)
● Making Data Visual (O’Reilly Press, 2018)
● Trust Me, I’m Partially Right (ACM SIGCHI, Fisher, 2012)

https://dl.acm.org/citation.cfm?id=1313144
https://www.honeycomb.io/resources/guide-observability-for-developers/
https://www.honeycomb.io/resources/guide-achieving-observability/
https://www.honeycomb.io/blog/heatmaps-make-ops-better/
https://www.honeycomb.io/blog/heatmaps-make-analysis-better-or-the-core-analysis-loop/
https://www.honeycomb.io/blog/diving-into-data-with-honeycomb-codename-drilldown-is-in-beta/
http://shop.oreilly.com/product/0636920041320.do
https://www.microsoft.com/en-us/research/publication/trust-me-im-partially-right-incremental-visualization-lets-analysts-explore-large-datasets-faster/

