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standard disclaimer

e [hese slides are based on what I've learned In
practice and working with others.

e [he content could be wrong. It could be

dangerous. Don't run with scissors or stick a fork
N a wall outlet.

e [his presentation is distributed under MIT
License (see final slide).
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Overview



Reaction and Interaction

« Reactions are stateless events where an input
and an output are hardwired to one another.

e [nteractions require changing states, input is
evaluated and a decision is made before output
'S created.

e [oday's examples are mostly reactions, one
needs to understand reactions before creating
Interactions.
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Arduino

e “Single Board Computer” (SBC) contains logic,
iInputs, and outputs in a single device

o Qutputs and inputs can be digital, analog, or a
mixture of both

o Arduino is a hardware definition and an
integrated development environment, “ID
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Input vs. Output

e [Nnput: external information used to make a
decision

o QOutput: information or actions based on input
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Digital vs. Analog

e Digital is on or off: O or 1, true or talse, yes or no

e Analog is a range of values: 0 to 1024, quiet to
loud, good to bad, near to far

« Music player: on/off (digital), playlist (analog),
volume (analog), mute (digital)
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Analog can be Digital

e A door can be open (off) or closed (on) and have
an analog location between open and closed
(analog value).

e YOU can pass (on) or fail (off) a class and have a
grade (analog value between 0 and 100).

« An analog range of values can have end points
that map to two arbitrary values for on and off.
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Circults



Circuits?

« Originates in Latin, to go around in a circle

» Circuit training: performing a series of exercises
IN a certain order, then repeat the circuit

« NASCAR circuit: the series of NASCAR tracks
used in a season of racing
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Circuits!

o Electrical circuit: a path electrons take from start
to finish

o Flashlight: batteries, switch (digital), light

o [hermostat: thermistor, selection slider (analog),
furnace



Arduino Circult

« Circuit: connects input and output
o Arduino has a place in the circuit

e Inputs -> Arduino -> logic -> outputs
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~lasnlignt

e Draw the circult.

« Where would an Arduino go in the circuit and
what could it do”?

« \What could replace the light”
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Simple Digital



Simple Digital

e [nput: switches, on or off

o QOutput: LED, on or off

o Arduino: translates switch on or off to turning
LED on or off
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Res|Istors

resist voltage in units of Ohms, “Q°

motors, speakers, and heaters have resistance

LED needs a resistor for projection

"pull-up” and “pull-down” resistors
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Simple Analog



Simple Analog

e |nput: voltage range from O to 255
« Qutput: voltage range of 0 .. 1023

« Arduino: translates knob (input) to brightness
(output)

e Input is based on a change In resistance
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Digital + Analog



Digital + Analog

o |nput: digital switch, temporary on/oft for an LED

e |nput: knob, from O to 255, continually changes
brightness of LEDs

o Arduino: translates input combinations to desired
output
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Resources



Arduino Resources

e Arduino home page:
o Sparkfun Forum:

o Youtube (warning! quality varies):
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Real World Examples



Thanks for listening.



The MIT License (MI1

This documentation is distributed under The MIT License (MIT)
Copyright (c) 2014 J. Eric Townsend

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the Software without restriction, including without limitation the rights to
use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to
whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the
Software.

THE SOFTWARE IS PROVIDED "AS IS, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN

THE SOFTWARE.
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