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described or to include any such feature or functionality in a future release.
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Forward-Looking Statements



▶ About me
▶ What is Sleep Apnea?
▶ Why I started this project
▶ My diagnosis and timeline
▶ Data and analysis
▶ Future state

Agenda
What are we learning today?



About Me
Who is this guy?



▶ Josef Kuepker
▶ Splunk since mid-2016
▶ Previous Lives

• JP Morgan Chase
• Incident Response, Cybersecurity Engineering

• Department of Defense
• Incident Response, Information Assurance

▶ Hobbies
• Travel (Iceland is my favorite.)
• Tinkering (Splunk, Gadgets, etc.)

Who Is This Guy?



Why Did I Start This 
Project?

And what is sleep apnea?



What Started This Project?
How I got here



▶ A common, chronic sleep disorder identified by pauses in breathing or shallow 
breathing, which can:

• Last from seconds to minutes
• Vary the amount of light to deep sleep
• Lead to poor sleep quality and excessive daytime sleepiness

Sleep Apnea
The reason I am here



My Diagnosis Timeline
How long did this take?

December 2016
Sleep Study in lab and 
diagnosis of 46 pauses in 
breathing per minute

February 2017
Research of CPAP and 
arguing with DME 
provider

January 2017
Sleep Study in lab with 
CPAP to determine the 
best pressure (8 cmH2O)

April 2017
Receive the correct CPAP 
device and started 
Splunking it



Getting The Data and 
Analyzing It

Challenges and Findings



▶ Depends on your device
• Research. Not all devices are equal. 

(http://www.apneaboard.com/wiki/index.ph
p?title=Archangle:Machine_Choices)

• Data is generally written in a binary format 
called EDF/EDF+.

▶ Will need conversion for Splunk.
• Several Python libraries available.
• SleepyHead is a free tool that can import 

the EDF(+) and export to CSV.

Getting The Data
What data is available?

RESMED AutoSet AirSense 10
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What does the original 
data look like?

EDF+ Log 
Format
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Binary à ASCII

Log Format 
Conversion



▶ REV 1 (~39GB):
• 07-18-2017 06:05:58.960000  [signal=0] phyMax="3.0" fileDurationSecs="16380" 

phyMin="-2.0" digMax="1500" digMin="-1000" phyDim="L/s" samFreq="25.0" 
Flow_40ms="0.232”

▶ REV 2(~30GB):
• 07-18-2017 06:05:58.960000  [signal=0] phyMinMax="-2.0:3.0" fileDurSec="16380" 

digMinMax="-1000:1500" samFreq="25.0" Flow_40ms="0.232 L/s”

▶ REV 3 (~9GB):
• 07-18-2017 06:05:58.960000 [0:Flow_40ms] 0.232 L/s -2.0:3.0 -1000:1500 16380 25.0

Converted Log Format
How changing the format helped



▶ My sleep quality is 
not really affected 
by travel.

▶ I am less likely to 
use my machine.

▶ I travel a lot!

What Does The Data Tell Me?
How does travel affect my sleep?



▶ The AirFit seems 
to be the best 
overall mask for 
me.

▶ Leak Rate was 
the only metric 
that had any 
significant 
change.

What Does The Data Tell Me?
Does mask choice make a difference?



More Metrics!

▶ 97/105 nights
▶ 6.27 avgHrs/night
▶ 660mL per inhale

• Avg human is 500mL
▶ 13.77 bpm

• 12<X<25 is good

▶ Extremely low leak 
rate
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1. Mask choice matters to a point, but pick 
for comfort.

2. Travel doesn’t have a significant impact 
on my sleep patterns.

3. There is a long timeline from suspicion to 
treatment. Be proactive and call 
frequently.

4. Be persistent with your DME and have 
your provider help.

5. I don’t get enough sleep.

Takeaways

What Did I 
Learn?
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1. Work on converting the annotations 
EDF+ file.  Slightly different format.

2. Automate the process with RPi and 
wireless SD card.

3. Find additional data sources to add 
(sleep journal, temperature, etc).

4. Switch my device to Auto Mode to see if 
a variable pressure is better/worse.

What’s Next?
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Don't forget to rate this session in the 
.conf2017 mobile app

THANK YOU!


