




What IT can
learn from
Aviation



History
1891 Otto Lilienthal

1903 Wright Brothers
1907 Karl Jatho

WW I 1st Mass production
WW II first Phraseology for aviation radio

1977 Teneriffa accident

Turing Bomb (decryption Enigma)

Computers for Manhattan Project

1962 AGC (Apollo Project)

1982 Commodore C64

WW II Z3 (Konrad Zuse)

1984 Apple Macintosh



Your Pilots today

Uwe Küchler (Pilot Flying)

ÅGeneration C64
ÅMore than 40 years of IT experience
Å1997-2000 employee of Oracle Germany
ÅSince then: IT-Consultant, DBA and Developer, 

Tutor, Manager
ÅRecently: Senior Consultant @ AWS
ÅAuthor and Blogger (oraculix.de)
ÅSince 1998 Private Pilot (PPL)
Å12 Plane Types, 600 Flights

1975

2018

http://oraculix.wordpress.com/


Your Pilots today

(Pilot Monitoring)  Christian Hädrich
Å]ĲŰĲƖċƣŔŸŰШј]ŸũŉљШыñь

ÅMore than 35 years IT experience
Å28 years as IT Consultant

ÅAviation Enthusiast
1976

2017
AeroNewsGermay / AeroSimGermany



Teneriffa 1977

https:// commons.wikimedia.org/wiki/File:Tenerife-airport-disaster-crash-animation.gif



Crew Communication

јƚƨƓĲƖљ-competent, dominating 
Captain

ĂWait a minute, we don´t have an ATC clearance.ñ

ñNo, I know that, go ahead, ask.ñ 

é

ĂIs he not clear, then?ñ

ĂWhat yo you say?ñ

ĂYup?ñ

ĂIs he not clear, that Pan American?ñ

ĂOh, yes (emphatic) ...ñ



Radio Communication
Special problems in aviation radio:
ÅSometimes weak Communication
ÅInterference
ÅShadowing
ÅBackground noise

ÅMany participants on one frequency
ÅRequires concentration
ÅImpossible to speak at the same time

Risk of misunderstandings or loss of information.
Ą Counteract with clear rules



Chain of reasons в

ÅDominant Captain
ÅPressure because of max. Flight time
ÅCommunication overlap
ÅLanguage (PanAm ĬŔĬŰћƣ ask for wait until  KLM takeoff)
ÅUnclear Wording (departure / takeoff)



Communication - example aircraft radio

ÅClear phraseology (fixed word combinations and 
sequences)
ÅFacilitates understanding on both sides
ÅHelps concentration because information is firmly structured.

ÅInstructions and important  information are "read back" 
(repeated)
ÅIf in doubt, ask again ("say again [after ...]")
ÅNo unnecessary shyness
ÅPrevent mistakes!



Crew Resource Management (CRM)

ÅTraining for aircraft crews designed to improve 
interpersonal skills in order to prevent flight 
accidents caused by human error.
ÅThis involves cooperation, situational 

awareness, leadership behavior and decision-
making as well as the associated 
communication .
ÅFor example, dividing up tasks and agreeing 

who will take on which tasks.
ÅMandatory part of airline training (but not 

worldwide).



Train crisis situations

We humans hold on to about
Å10 percent of what we read,
Å20 percent of what we hear,
Å30 percent of what is seen,
Å70 percent of what is seen and heard,
Å90 percent of what we do ourselves - because this is how 

information is transformed into applied knowledge.





https:// m.media-amazon.com/images/S/amzn-author-media-
prod/u5bqpd1erkokht2vl0jl3iqmfb._SX450_CR0%2C0%2C450%2C

450_.jpg

https:// friedmanstrategy.com/wp-
content/uploads/2013/02/FSG_ThinkFastSlow.jpg

Thinking, fast & slow



Chesley Sullenberger (Sully)

ÅјвШit was the worst вШfeeling I ever felt in my ũŔƻĲЮљ
ÅјвШloosing thrust on both engines at low speed at low 

altitude over one of the most densly populated areas on 
the planet - this  ... was probably  not going to end with  
the airplane  undamaged on the runwayЮљ

јìċƚШthat a hard thing to ĬŸељ
ÅјNo т it  just took  some concentration Юљ



Communication: 
Quiet to whom quiet is due!

ÅNot communicating can 
sometimes be more helpful if 
the actions are clear.
ÅExample: US Airways Flight 

1549, landing in the Hudson 
River

ÅExternal interventions ("What 
is the status?") can delay 
crisis reactions!



Another example of rest and stress reduction

"Dark Cockpit"

ÅInterfaces for monitoring complex and critical  systems should be 
restrained.
ÅCockpit panels are also a user interface.

ÅOnly really important  information should attract  attention.
ÅOther information "is there", but not in the foreground ("dark").



AirFrance Crash in Atlantic Ocean



What had happened?

ÅProbably tired
ÅPitot-Probe freeze
ÅAutopilot auto-switch-off
ÅWrong speed and altitude information 

ÅComplex Situation
ÅStall in high altitude

ÅOver-Reaction
ÅStress
ÅUnclear tasks
ÅDouble input



Situation awareness 
Cynefin
Dave Snowdon

https:// commons.wikimedia.org/wiki/File:Cynefin_as_of_1st_June_2014.png
By UXBrighton - This file has been extracted from another file, CC BY-
SA 2.0, https://commons.wikimedia.org/w/index.php?curid=88920372



Situation 
awareness



You don't live long 
enough to make all the 

mistakes yourself."
Eleanor Roosevelt 



Error culture

ÅSelf-awareness
ÅLearning from the 

mistakes of others
ÅReducing the 

probability of errors
ÅFour-eyes principle
ÅFlat hierarchy


