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Working definition:

“ A combination of existing 
technologies, glued together to 
achieve new functionality, 
as opposed to creating that 
functionality from scratch.”
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Wait a minute! Isn’t this 
just a fancy new term for 
macros and scripting? 

What’s new?



Mash-Up Matrix



Web2.0 Mash-Ups



Circuitbending & Toy Hacking



Disclaimer:

The following examples are guaranteed 
to make real software engineers cringe.

But that’s the point.

It’s quick and dirty prototyping for a 
target audience of size n=1.



Ubicomp Example #1 –
Where can I have lunch around here?





# open a connection to the GPS device
ser = serial.Serial(port='COM2',baudrate=4800,bytesize=8, parity='N', 
stopbits=1,timeout=3)

# read lines until we find one with the GPS position in it
line = ""
while not(line.startswith("$GPGGA")):

line= ser.readline()
ser.close()

# get our lat+long
tokens = line.split(",")
lat = dmmm2dec(float(tokens[2]),tokens[3])
lng = dmmm2dec(float(tokens[4]),tokens[5])

# launch location-based search in browser
query = "sandwiches"
url = r'"http://maps.google.com/maps?f=l&hl=en&q='+query+'&near='+str(lat)+

','+str(lng)+'&ie=UTF8&z=12&om=1"';
run("firefox",url)





Example #2
Our whiteboard has a Flickr account





Example #3 – Ex-A-Sketch

http://hci.stanford.edu/research/ex-a-sketch/



Ex-A-Sketch Movie





Example #4 – The Color Field Camera

http://bjoern.org/projects/cfcam/



Color Field Camera Movies





Gluing things 
together:

What ? How?



Four Realms

Things that
interface with
physical space

Things that 
live online

Things that 
live on my 

{computer|pda|…}

Mechanisms,
Stuff



Four Realms
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interface with
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Stuff



Three Realms

Things that live in or 
interface with
physical space

Things that 
live online

Things that 
live on my 

{computer|pda|…}



Motors

Flickr

Excel

Google Maps

Quicktime

Photoshop

Local FilesCameras

Sensors

..with some examples



Connecting similar pieces…

Things that 
live on my 

{computer|pda|…}

Glue

Things that 
live on my 

{computer|pda|…}

e.g., shell scripts



Connecting similar pieces…

Glue e.g., glue

Things that live in 
or interface with

physical space

Things that live in 
or  interface with

physical space



Connecting similar pieces…

Glue e.g., PHP

Things that 
live online

Things that 
live online



Connecting different pieces

Things that live in or 
interface with
physical space

Things that 
live online

Things that 
live on my 

{computer|pda|…}

Glue

Glue

Glue

?



Connecting different pieces

Things that live in or 
interface with
physical space

Things that 
live online

Things that 
live on my 

{computer|pda|…}

Glue

Glue

Glue

e.g., Arduino, d.tools

e.g., Flickr
Python API 

e.g., Sensor 
Nets?

?



Two kinds of Glue

Dovetail jointHot glue

vs.



Two kinds of Adhesives/Connectives

Dovetail jointHot glue

vs.Surface-level
Integration

Deep
Integration



Two kinds of Adhesives/Connectives

vs.Screen  scraping
Screen poking

API calls
Tailored hardware



Useful Mash-Up Tools



Screen poking in Software

HW SW

NET

Java Robots

import java.awt.Robot;
public class RobotExp {

public static void main(String[] args) {
Robot robot = new Robot();

robot.keyPress(KeyEvent.VK_UP);
robot.keyPress(KeyEvent.VK_SPACE);

}
} 



Screen poking in Software

HW SW

NET

AutoIt

; Run Notepad
Run("notepad.exe")

; Wait for the Notepad become
activeWinWaitActive("Untitled -Notepad")

; Now that Notepad is active type some text
Send("Hello from Notepad.{ENTER}1 2 3 4 5 ")
Sleep(500)



Scriptable Software

Adobe/Macromedia:
– Flash JavaScript Extensions 

to generate Flash files
– Illustrator, Photoshop, Acrobat Plug-ins

Google SketchUp Ruby API
Browsers: Chickenfoot, Greasemonkey
AppleScript



Communication Protocols

Serial Port communication 
(USB-Serial chips) – lots of libraries

XML-RPC, JSON, … - lots of libraries



Screen poking in Hardware
Arcade Control Interfaces

HW SW

NET

Ultimarc I-PAC VE, $35 GGG KeyWiz, $20-35



Screen poking in Hardware

Hacked Keyboard

HW SW

NET



Arduino

HW SW

NET

$30



Phidgets

HW SW

NET

$100 $80



Sparkfun!

HW SW

NET



Reading: O’Sullivan & Igoe





http://mashup-tools.pbwiki.com
password: design



stanford hci group

http://hci.stanford.edu/

http://bjoern.org/
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