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If you have this 
problem 

Complex

Describing the real system is 
impossible or impractical


Subsetting

We are only interested in a subset 
of the real system


Quick iteration

We are designing something and 
need to iterate quickly


Evaluation

We have specific evaluation 
requirements
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Use a simulator 
Complex

Describing the real system is 
impossible or impractical


Subsetting

We are only interested in a subset 
of the real system


Quick iteration

We are designing something and 
need to iterate quickly


Evaluation

We have specific evaluation 
requirements
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Kestrel Massively Parallel Processor

A thousand fast little processors, all doing 
the same thing but on different data, 
Kestrel computes things quickly!


QChat by Qualcomm

Push-to-talk cellphone technology
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Verification and validation

Using simulation output to verify or 
validate a system under test

E.g. Kestrel simulator, QChat emulator A non-exhaustive list 

of what makes 
simulators useful 
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Verification and validation

Using simulation output to verify or 
validate a system under test

E.g. Kestrel simulator, QChat emulator 

Training, re-training, cross-training

Education on complex, high-risk activities; 
getting (back) up to speed on less frequent 
activities, or learning a new role within a 
collaborative task

E.g. Pilots, astronauts, doctors, Mars scientists 

A non-exhaustive list 
of what makes 
simulators useful 
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Q: What should I pay attention to? 

A: Only the things that need it. 







A. Holloway

2016-03-07

Slide 25/51


Cervix as distance

“How far along are we?” modeled with 
cervical dilation


Model mom

Rudimentary mathematical model of mom 
with variables:

Energy

Physical support

Cognitive support

Strength of contractions


Support techniques

About 50 things that can help, taken from 
literature on childbirth preparation and 
support methods and consequences
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Debut 2015 in UC San 
Francisco School of 
Nursing and Midwifery
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Q: What should I pay attention to? 

A: Only the things that need it. 
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Can we 
do 
better? 
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Is everything okay?

This display 
contains 12 critical 
pieces of 
information


Simulate with fake 
data

Lower-fidelity 
data simulation
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Pitfalls in 
designing 
simulations 
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Pitfall 1

Real data is 
difficult to 
obtain;



Realistic data is 
difficult to create
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Pitfall 1

Real data is 
difficult to 
obtain;



Realistic data is 
difficult to create


Test the concept, not the design

Identify the concept under test, and tailor 
the design to the data

E.g., Concept is summary display for increased SA; 
design is the physical layout of the display 

Start slow

Simulate the data stream and incrementally 
increase the fidelity of data

E.g., Postage stamp initial prototype used simulated 
data stream 

Use people where you lack data

Wizard-of-Oz techniques that apply 
experts to the problem

E.g., Expert-as-simulator in DSN ops 
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Pitfall 2

Real-time 
simulations are 
slow and boring
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Pitfall 2

Real-time 
simulations are 
slow and boring


Use expert subjects

And make sure they are invested in the 
design under test

E.g., Expectant dads, not random students; 
Link control operators, not designers 

Experience prototype

Little environmental things give the 
experience realism

E.g., Provide documentation, desk, environment, and 
distractions similar to work 
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“This is so cool.”



“I take back everything I 
was thinking about you 
guys. The display looks 
good.”




Fin 
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