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 Redrawing the line
 between CPU and MCU 



Teaching 







Installations 







• Quarterly journal of
 design practice 

• Student-run,  
professional readership 

• Past contributors: 
Mike K, Todd Kurt, Tom
 Igoe, Don Norman, Bill
 Moggridge, David Kelley,
 Genevieve Bell, Steve
 Portigal, Paul Dourish, Eli
 Blevis, Ryan Freitas,
 Nathan Shedroff, Bill
 Verplank, Larry Leifer, … 

Ambidextrous 
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Mini Talk #1 (research): 
It’s all about exploration! 



 “e best way to have a good idea is  
  to have lots of ideas.” 

-Linus Pauling 



[Buxton, Sketching User Experiences] 



[Buxton, Sketching User Experiences] 
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Prototypes for the  
Microsoft mouse 
From Moggridge,  
Designing Interactions,  
Chapter 2 



19 From Design Secrets: Products 2 



Tohidi et al, CHI 2006 



[Adobe Flash] 





Juxtapose 



Juxtapose 



Juxtapose 



Juxtapose for Arduino 















Juxtapose for Arduino 

Bootloader 

Juxtapose Wrapper 

User’s Application 

Juxtapose Editor + 
Runtime on PC 

Control messages 

Application Binaries 



Compilation 

Parse source to
 extract
 variable
 declarations  

Emit variable
 table +
 wrapper code
 into source 

Compile
 modified
 source 



“Hello World” Example 
int dly = 25; 
boolean blink=false; 
int ledPin =2; //@IGNORE 

void setup() {...} 

void loop() { 

 if(blink) { 

   digitalWrite(ledPin, LOW); 
  delay(dly); 

  digitalWrite(ledPin, HIGH); 

  delay(dly); 

} } 

User’s code 



Parse code and build table 

Var. Name Type Pointer 
“dly” int &dly 
“blink” boolean &blink 

int dly = 25; 
boolean blink=false; 



Parse code and build table 

void initVarTable(void) { 
  varTable[1].varName = PSTR("dly"); 
  varTable[1].varType = VAR_TYPE_INT; 

  varTable[1].varPtr = &dly; 

  varTable[2].varName = PSTR("blink"); 
  varTable[2].varType = VAR_TYPE_BOOLEAN; 

  varTable[2].varPtr = &blink; 
} 

// plus a bunch of communication code... 

Auto-generated 
table 



At Runtime: startup 

Serial message: 

my variables are  
 “dly”, int, value 50 
“blink”, boolean, value false 

X 

dly blink 



At Runtime: startup 

Serial message: 

tune “dly” value 100 

*(varTable[“dly”].varPtr) 
   = 100; X 

dly blink 



Switching alternatives 

Load 

Alternative2.hex 

Alternative 2 

Bootloader 



Tradeoffs 

•  What you gain: 
– Tuning “on the fly” 
– Relatively little overhead 

•  What you lose: 
– Use of a hardware serial port 



Mini Talk #2 (not research): 
No more zombie prototypes! 



Write code here Run code here 

Store source here Store binaries here 



What could possibly 
go wrong? 



• My dog ate the laptop 
• My files are a total mess 
• Uhm, that was 3 years ago… 
• Oops, forgot that at _____ 



How $8 can save the day…  



PC/MAC Microcontroller 



PC/MAC Microcontroller 

Storage 

All sources stay here 



PC/MAC 
USB Flash Drive 

Arduino 

USB
 Hub 









Observations 

•  is can obviously be miniaturized. 
•  Upgrade the hardware (256MB,USB2.0) and run

 entire development environment directly
 off the stick 

•  Where should storage ideally be located?  
On a shield? Or on the board itself? 



Final requests: 

•  Good design process examples  
(products & end-user modifications).  
e prototypes and discussion that went
 into them, alternatives tried, etc. 

•   Know of any open academic jobs? 
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http://bjoern.org 
http://hci.stanford.edu 

http://ambidextrousmag.org 


