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Event-Driven EV3 Programming

The problem

e Deceptively hard programming tasks Event driven programming

e Procedural programming doesn't reflect the

real world * Program waits for events
* Whenever something happens the program
Solution: “When-This-Then-That” logic inspired by responds and does something
IFTTT.com
Event Happens
What are the benefits? Waittar foan
. . something to action in
e Robots designed around sensor inputs happen response

e No complex syntax necessary!
e Gateway into the Internet of Things (IoT) \ /



Simpler Syntax
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Syntax is a major barrier to entry for new programmers.
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The consistent structure of a simple event-driven model minimizes this issue.



Research — IFTTT

LELGEVEVES

e Concurrency

e Large colorful interface
with blocks

e “Triggers” and “Actions”
which belong to “Channels”

e “Triggers” are always state
changes, not state values

IFTTT's web interface is very
clunky, but its functionality is
close to what we want

Rain tomorrow?
Get a mobile
notification

by alexander 4311k W65k

Sync new contacts
to a Google
Spreadsheet

by mcbh & 203k W72k

Share your Instagram
photos as native
Twitter photos

by djuiceman

Automatically update
your Android
wallpaper to NASA's
image of the day

by mikesech

& 306k W 11k

& 174k ¥ 32k

Get a weather
report every
morning at 7 A

by fasc & 215k

Mute your And
phone when yo
arrive at work

by jeff & 163k



Interface
Prototypes

e Global port configuration

e Drag-and-drop code blocks
A comprehensive data
model for representing
programs

e Color-coding based on
peripheral type

Our most current interactive > Ss oo S —

prototype can represent
complete programs



https://drive.google.com/open?id=0B2cwFluLcs8ReWtlQ0ZPSFpfVDQ
https://drive.google.com/open?id=0B2cwFluLcs8ReWtlQ0ZPSFpfVDQ
https://drive.google.com/open?id=0B2cwFluLcs8RUzRlYjBPQWdDdlU
https://drive.google.com/open?id=0B2cwFluLcs8RUzRlYjBPQWdDdlU

EV3-Interface Communications (Demos)



https://drive.google.com/file/d/0B2cwFluLcs8RWXFjS3REb01wVjA/view?usp=sharing

loT with LEGO MINDSTORMS EV3

Two Large Servo Motors ...,

+ Inbuilt rotation sensor
+ One degree accuracy
* AutalD

By Why change the EV3?

« Inbailt rotation sensar

+ One dogree accuracy
= AutolD

A. Option to program in Python

?f\:‘ Moo B. Expanded capabilities of the EV3
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- Out-of-the-box EV3 capabilities:
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New Capabilities of the loT-Capable EV3

INPUTS OUTPUTS

Physical LEGO Sensors

Other Physical w .
Third-Party SEI‘Isors— >

e

Physical LEGO Motors

/ (and other outputs)

| ey Other Physical

Third-Party Outputs

Virtual “Sensors” Virtual “Outputs”

Could be:

(e.g. Twitter) e One EV3 brick (e.g. Twitter)
e Multiple LEGO bricks
e Other processors
e The “Cloud” Slide courtesy of Ethan Danahy



loT with EV3 (via Python
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\ Hello world!
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Anything
Any Device

The Importance of loT g R

Anytime
Any Context

Anyone
Anybody

, . <, 3
Combines the Physical and &Y “‘
Virtual worlds u\ The

Two-way Data Stream INTERNET
Any Place Of TH I N G S Any Service

Anywhere Any Business

Any Path
Any Network



loT with GroPi

P
\

INPUTS R OUTPUTS
- Physical GroveP E - Physical GrovePi
peliSors Sensors

- Virtual “Sensors”

ueers gl “<ebooy

-  Expanding the Internet of Things
EXAMPLE VIDEO: https://youtu.be/KWIcQgqoKCoU - Can connect to loT-Capable EV3

- Virtual Outputs



https://youtu.be/KWlcQqoKCoU

Future Goals

Delegate processing to EV3
Intelligent Brick for faster
run-speed.

Add support for inter-device
communication over WiFi
(multiple EV3 robots able to use
each-other’s sensor data)

Include Boolean Logic (AND, OR,
NOR, etc.) to allow for more
complex programs.

Merge Prototype Interfaces
Extend compatibility to more
systems (beyond EV3, GrovePi)



More Information

e Project details website (NOTE: viewable by invitation only):
o https://sites.google.com/site/discoverylabforlegoeducation/event-driven-ev3
o https://sites.google.com/site/discoverylabforlegoeducation/python-programming-ev3

e GitHub Repositories:
o https://qgithub.com/CEEQO-DrEsLab/event-driven — Interface and Communications

o https://github.com/CEEO-DrEsLab/loT — EV3 and GrovePi

e For more information or for access to the Google Site:
o Ethan Danahy - ethan.danahy@tufts.edu



https://sites.google.com/site/discoverylabforlegoeducation/event-driven-ev3
https://sites.google.com/site/discoverylabforlegoeducation/event-driven-ev3
https://sites.google.com/site/discoverylabforlegoeducation/python-programming-ev3
https://sites.google.com/site/discoverylabforlegoeducation/python-programming-ev3
https://github.com/CEEO-DrEsLab/event-driven
https://github.com/CEEO-DrEsLab/event-driven
https://github.com/CEEO-DrEsLab/IoT
https://github.com/CEEO-DrEsLab/IoT
mailto:ethan.danahy@tufts.edu
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