
Scientific Method:
Love your enemies as your friends by testing everything in search for the naked truth or
the grain of truth, even if banished to unlikely places or beaten up by misleading models;

speak truth 
in gentle kind 

reasonableness,
keep following the truth

Useful Observing
informs models of reality

tests core predictions
rejects model errors

via bioreasoning: dry-labs, wet-labs
use data stores, lab benches, …

Useful Modeling
explores reality via questions 
invites rejection to improve
helps uncover data errors

via coding in dry-labs: use
in Silico, in Carbo computing

Analytic causality
Well-defined math can 
serve as a plumbline 
for testing simulations.

Analogy
Bones for stability
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In principle:
claims of validation, 
verification, or truth 

are impossible, 
because we live
in an open world. 
Hence, beware if 
criticism seems 

unwelcome!

Biodata science goal: integrate all these diverse results efficiently

Cell-free experiments
Well-calibrated measures 
describe all uncertainties, 
but relevance is unclear.

Input analogy: 
Bread as solid food

Mechanistic white-box
Well-reasoned simulation 
integrates and explains 
well all relevant results. 

Analogy
Muscles for moving

Laboratory environment
Well-controlled trials for 
precise comparisons with 
clear null-hypotheses.

Input analogy: 
Water as liquid food 

Summary black-box
Well-chosen measures 
describe outcomes of 
complex processes to 
simplify fair comparisons. 
Analogy
Rest for wiring the body

Most interesting biology
Well-documented natural, 
undisturbed observations 
exclude many methods; 
null-hypotheses are hard.
Input analogy: 
Air as least tangible fuel

Fruitful questions, ideas

Well-trained intuition can
anticipate if results of a 
model are worth exploring
We all build such intuitive 
models. They train this 
supercomputer we all 
carry between our ears!

Reported observations

Well-trusted sources save 
a lot of testing time if they 
are indeed reliable, but if 
not, disasters can ensue! 
Testing slows us, trusting 
risks us; so, it's personal.
Delegating risks still more!

uses gentle kind
reasonableness
in negotiations

to
expand

humane thinking
capability

   
to

connect dots,
test ideas,

support
life
!
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