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serious scientific inquiry

must confine itself
to facts
which are directly accessible to observation “

strict criteria for judging sentences true, false, [or]
meaningless *

—Wikipedia



jury of accepted scientists




A statement is scientific only if it is provable
from facts

show that something

IS true everywhere,
all the time







a scientific theory is a
convention or a means people agree to Iin

order to make certain calculations




A statement is scientific if an experiment can
be stated that could falsify it.




every theory is heavily patched




A research programme is a series of
‘progressive” theories

none of its bold predictions are falsified

it is not “patched”
retains its hard core and adjusts Iits
protective belt




There is no such thing as progress, only
fashion

Science as propaganda










we are given the muscled arm, sleeve
rolled tight against biceps, but no thought bright
behind eyes, no image that links hand and brain

—Mike Rose, The Mind at Work



Skilled manual labor entails a systematic encounter
with the material world, precisely the kind of
encounter that gives rise to natural science.

disciplined perception

—Matthew B. Crawford, Shop Class as Soulcraft



technological developments typically preceded and
gave rise to advances in scientific understanding,

—Matthew B. Crawford, Shop Class as Soulcraf



was
developed by mechanics who observed the
relations between volume, pressure, and
temperature theoretical
scientists were tied to the caloric theory of heat,

—Matthew B. Crawford, Shop Class as Soulcraf



Scientists Engineers




In the scientist’s house

The
romance adheres to the processes of scientific discovery

Histories of science put the spotlight on discovery

In the philosophy of science, all the emphasis is on
verification, on how we can tell the true gold of scientific law from
the fool’s gold of untested fantasy.

—Langley, Simon, Bradshaw, and Zytkow, The Mind at Work



But we believe that science is also poetry, and—perhaps even
more heretical—that discovery has its reasons, as poetry does.




Defocused attention:; flat associative
hierarchies

Exploration is assertive action in the face of uncertain
assumptions

Discovery: “a reckless encounter with the unexpected.”
“If we persist [in

exploration], we discover.”

—Peter Turchi, Maps of the Imaginatio



Understand: Only after discovery can the work
be properly structured




Artistic creation is a voyage into the unknown.

anxiety, despair, caution
boldness the risk of
failure




Some of the oldest stories we know, including creation
myths, were attempts to make sense of the world. Those

early storytellers invented answers to the mysteries all
around them.

—Peter Turchi, Maps of the Imagination



What's

essential is to work without any preconception whatever,
without knowing in advance what the picture is going to
look like

—Alberto Giacometti, on painting James Lord



Artists









Machine Dependent Transformations







Machine Dependent OS/Platform Interfaces

boot image

Cold Loader




Development Platform Target Platform







hardware stack pointer and a
push instruction

data movement

how registers are grouped into classes

how other locations are accessed

side effects




tagging

stack frame layout

which primitive operations will be open-coded
















the urge to invent languages Is
as old and persistent as language
itself




Looked at from an
engineering perspective, language is a kind of
disaster




The ambiguity and lack of precision allow it
to serve as an instrument of thought formulation,
of experimentation and discovery.

—Arika Okrent, In the Land of Invented Languages



all

instrument of thought transmission, one that can
be made extremely precise and reliable

—Arika Okrent, In the Land of Invented Languages
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Two Friends with Poftted Plant, 1991, Aaron







Artists who have produced experimental innovations have
been motivated by aesthetic criteria

their procedure is tentative and incremental

—David W. Galenson, Old Masters
and Young Geniuses




artists who have made conceptual innovations
have been motivated by the desire to communicate specific
Ideas or emotions

Conceptual artists consequently make detailed preparatory
Sketches of plans for their paintings.

—David W. Galenson, Old Masters
and Young Geniuses




For experimental artists, planning a painting is unimportant.

Experimental painters rarely
make elaborate preparatory sketches. Their most important
decisions are made during the working stage.

—David W. Galenson, Old Masters
and Young Geniuses




For conceptual artists, planning is the most important stage.

Conceptual artists consequently
often make detailed preparatory sketches or other plans for a
painting.

The artist executes the plan and stops when he has
completed it.

—David W. Galenson, Old Masters
and Young Geniuses




extreme practitioners...make all the decisions for a work

before beginning it. It is unclear, however, if this is literally
possible.







ordinary [professional] programmer will...generally do
lengthy preparatory work, such as writing and flow diagramming,
before beginning work with the computer itself.
He may even let
others do the actual console work. He develops his program

slowly and systematically.

—Jospeh Weizenbaum, Computer
Power and Human Reason




The compulsive programmer is usually a superb
technician

[T]he systems he undertakes to build have very grandiose but
extremely imprecisely stated goals.

—Jospeh Weizenbaum, Computer
Power and Human Reason




The compulsive programmer...calls what he does “hacking.”...He

cannot set before himself a clearly defined long-term goal and a

plan for achieving it technique, not knowledge
he has

nothing to form theories about

—Jospeh Weizenbaum, Computer
Power and Human Reason










If you give a somewhat complex knot to an adult

they understand
plan begins to form

If they’ve understood the structure
correctly, and formed the plan based on that
understanding, then the knot falls apart, and is no more.

—Malcolm Sparrow, being wrong while talking about The
Character of Harms: Operational Challenges in Control




if you give the same knot to a child

They jump into action immediately.

They pull and tug and probably make things
worse.

—Malcolm Sparrow, being wrong while talking about The
Character of Harms: Operational Challenges in Control




Most people know the standard method of
looking for “ears” or “collars” of rope in the knot to shift.

other method is to quickly and firmly twist
the parts of the rope just outside the knot back and forth
as you push in slack.




You don’t sit there analyzing the problem. You start
playing with it

You feel for what is moving, what is releasing.

You make mistakes.

You continue until the knot is completely released.







the ultimate
synthesis of a design was never revealed in a
flash

stalking now from one
point of view, now from another

forever approaching







When | paint my object is to show what | have
found, not what | am looking for

| have never made trials or experiments.




he filled a series of
sketchbooks with the preparatory studies

Picasso made more than 400
studies a quantity of
preparatory work...without parallel

—David W. Galenson, Old Masters
and Young Geniuses

* Rubin, Seckel, & Cousins,
Les Demoiselles d’Avignon




Scientific processes

seek to minimize variances in
task execution

—Gabiriel, Griswold, Notkin, & Sullivan, Hybrid
Art-Science Software Development
Processes, an unpublished (and
unpublishable) manauscript




Thousands of manufacturing companies have
achieved tremendous improvements in quality and
efficiency by copying the Toyota Production System

Process standardization also has
permeated nearly every

—Robert M. Hall & M. Eric Johnson,
When Should a Process be A,
Not Science?




An artistic process is one that tolerates or even welcomes a
variety of inputs

an artistic

process can adapt to very poorly stated requirements or even no
requirements

Artistic processes can endeavor to invent and blaze new
trails.

—Gabiriel, Griswold, Notkin, & Sullivan, Hybrid
Art-Science Software Development
Processes, an unpublished (and
unpublishable) manauscript




The idea that some processes should be allowed to
vary flies in the face of the century-old movement

foward standardization.

—Robert M. Hall & M. Eric Johnson,
When Should a Process be A,
Not Science?




The process regime

established roles and behaviors rooted in a
manufacturing metaphor




{analyze—code—-build—test}

they repeat the cycle
This is how programmers work.



http://www.poppendieck.com/design.htm
http://www.poppendieck.com/design.htm

{analyze—code—build-test}, occurs both
In the large and in the small.

Try it, test it, fix it is a far more
efficient approach to programming than perfection in
the first draft.

—Mary Poppendieck, Lean Design,
http./www.poppendieck.com/design.htm
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The reason a manufacturing metaphor does not work
for development is because development
Is a cycle of discovery

—Mary Poppendieck, Lean Design,
http./www.poppendieck.com/design.htm
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