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"I’m using technology!" 
--Iggy Pop
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Taking Research Public
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Big-box Abstractions
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At Least it was Cheap
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Let’s Open the Box!
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"The purpose of abstraction is not to be 
vague, but to create a new semantic level in 

which one can be absolutely precise." 
--Edsgar Dijkstra
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Hackage
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Nice Fit
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Well, I wouldn’t make 
that mistake
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Correctness Counts

8 

Dual Chamber Pacemaker 

• Two leads implanted in right atrium and ventricle 

Medical Systems 

Pacemaker 

Credit: Zhihao Jiang, UPenn
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Haskell for μC
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Haskell for μC
Range

Manual Override

Time

LED
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Haskell for μC

• Spec

• Send output if range > 200

• Send output if manual override

• Send one output for every 10 cycles no 
matter what
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Haskell for μC
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Check Your Logic at the Door



New York Haskell Users Group

Quick, Put it to Work!
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That was... easy
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Crash Course in Copilot
It’s just a bunch of streams
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Crash Course in Copilot
It’s just a bunch of streams
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Crash Course in Copilot
Arduino Specifics
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Compositional Logging

Data

stdout

CSV file

EKG
(web monitoring)
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Crash Course in Machines
It’s just a bunch of streams
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Crash Course in Serial Ports
It’s just a bunch of streams
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Compositional Logging

Data

stdout

CSV file

EKG
(web monitoring)



New York Haskell Users Group

Compositional Logging
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Compositional Logging



New York Haskell Users Group

Final Tally
that’s a lot of functionality

151 LOC

0
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500

0 100 200 300
time

ra
ng
e

stdout CSV → R + ggplot2 EKG
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From microcontrollers 
to

micro robots
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Microtransporter
Robot is about 0.04mm

Sakar, et al, 
“Wireless manipulation of single cells using magnetic microtransporters” 

ICRA 2011

http://www.informatik.uni-trier.de/~ley/pers/hd/s/Sakar:Mahmut_Selman.html
http://www.informatik.uni-trier.de/~ley/pers/hd/s/Sakar:Mahmut_Selman.html
http://www.informatik.uni-trier.de/~ley/db/conf/icra/icra2011.html#SakarSCKP11
http://www.informatik.uni-trier.de/~ley/db/conf/icra/icra2011.html#SakarSCKP11
http://www.informatik.uni-trier.de/~ley/db/conf/icra/icra2011.html#SakarSCKP11
http://www.informatik.uni-trier.de/~ley/db/conf/icra/icra2011.html#SakarSCKP11
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Computer Vision
It’s just a bunch of pipelines

Source
Image

Stage 1

Stage 1

Stage 1

Stage n

Stage m Decision

Pipeline 1

Pipeline 2

Pipeline 3
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Persistent Data
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Persistent Data
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Paying for Persistence
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What happens in a composition, 
stays in a composition
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Happy Little Accidents
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I was told there’d be GPUs
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GLBoilerPlate
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GLBoilerPlate

For more, see: http://www.arcadianvisions.com/blog/?p=388

http://www.arcadianvisions.com/blog/?p=388
http://www.arcadianvisions.com/blog/?p=388
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Crash course in OpenCL
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Open*

OpenCV
camera

OpenCV
Canny edges

OpenGL
Color Texture

OpenCL

Vertex  Buffer

CLIm
age
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You’ve Got a Stew Going
Preliminaries



New York Haskell Users Group

Geometry
0

n

1

n+1
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OpenCL and OpenCV
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OpenCL
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OpenCV
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Final Tally
that’s a lot of functionality

109 LOC
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We Were Talking About Robots
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Fast Factory



New York Haskell Users Group

Fast Factory
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Robot’s-Eye View
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Seeing in 3D
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Parsing the Scene
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3D Reference
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Coordinate Frames
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Fast Factory
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Fast Factory
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Robotics Is...


