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Universal Interfaces for Media Arts using the Parallel Processor

Yoichi Nagashima (nagasm@computer .org)
Shizuoka University of Art and Culture

This is a report of universal interfaces for media arts - sound installations and
interactive installations. The Propeller chip makes it easy to develop universal
interfaces. Its eight processors (cogs) can operate simultaneously, either
independently or cooperatively, sharing common resources through a central hub.
We have full control over how and when each cog is employed; there is no
compiler-driven or operating system-driven splitting of tasks among multiple cogs.
The Propeller can execute at up to 160 MIPS.

SUAC( )

[1-6]

Max/MSP/jitter[7-9] GAINER
[10](Fig.1) FLASH
AKI-H8[11-12](Fig.2)

[13-14]
2.
AKI-H8 GAINER Propeller[15-17]
[13-14]
Arduino[18-19](Fig-3) 4

PIC
Basic Stamp

Fig.2 AKI-H8



Zighee Xbee Shield

PC UsSB
1 (Tx/Rx)
MIDI MIDI
-/ 2-3. GAINER
Fig.3 Arduino 1AMAS GAINER
Physical Computing
2-1. AKI-H8
AK1-H8 I/F
Max/MSP/jitter
Flash Processing
ICC 2
( CPU
MS-DOS
C MIDI
16
EEPROM
MIDI/RS232C USB
I7F V1D 2-4. Propeller
Basic Stamp Parallax
. CPU Propeller(Fig.4)
2-2. Arduino
Arduino CPU 8 32 CPU
1/F(Max/MSP,
Flash, Processing )

OAOMODE —2pe| with Clock PLLY Hub and Cog Inberaction

Fig.4 Propeller



UART CD
NTSC/PAL
8 CPU(Cog ) 2
Spin
( ) Propeller
(Table.1) AKI-H8 GAINER
Arduino Propeller 4 /
3. Propeller
3-1. Propeller
Propeller Fig.4
8 32
CPU( 80MHZz) 32
llcogll
8 32 CPU 512long
(32
long) RAM
A/D D/A
NTSC/PAL/VGA
1
8Klongs ROM
RAM Cog
Propeller

M :
oV L0

Fig.5 Propeller

Fig.5 Propeller
Fig.6
Propeller
Max/MSP MIDI
MIDI
NTSC
MIDI

MIDI
UART
Cog ¢

PWM 44 1KHz

NTSC
(1Cog)

— e
Fig.6 Propeller
3-2. Propeller
Propeller IT
Parallax

Fig.7 Windows
Propeller (IDE)

"spin"

C Java

Fig.7 Propeller

Propeller
Fig.8 Propeller

USB PC



PC RAM
PC Fig.10 Propeller spin
EEPROM Cogs
RAM Java
1
spin "cognew™
Cog
RAM
0-7 Cog
(
) Cog
RAM
Extornal EEPROM :
32k bytes '
Fig.8 Propeller E
Propelier Plug E
J_.gt: & ;’;EE > oPC E
g7 when ?:: o 3 N E
x: 1 *hre—soa Y Application .
Y whea— %k b '
EE; H E%E o _%,‘:_ .
do s3p = o L Ve '
TR 2
I 1 g§ 2pr= Fig.10 Propeller
Fig.9 Propeller ) Propeller CPU 8
. spin
Fig.9 Propeller Cog
8 " "
cognew
EEPROM } PC . Parallax Fig.11 Propeller
Propeller Plug USB "Object Info." spin
( )
AKI-H8 GAINER Arduino
CPU EEPROM
EEPROM
Propeller CPU
EEPROM PC USB
Propeller RAM
RAM
(
)
—
3-3. Propeller =
Propeller
Propeller

Fig.-11 Propeller



3-4. Propeller

CPU
Parallax
spin Propeller
Propeller 32 CPU
32 (1long)
Cog
1llong
9
CPU IT
[17]
3-5. Propeller
Propeller
Parallax
"MAKE"
Computer Music
Propeller
[17]
3-6. Propeller
Propeller
_ ( )
Fig.12 2
cds
MIDI
[17]
4,

Propeller

Fig.12 Propeller

/
[1] ,

Vol .2007,No0.102 (2007-MUS-
72), , 2007
[2]http://nagasm.org/
[3]http://1106.suac.net/
[4]http://www_suac.ac-jp/~ media/
[5]http://1106.suac.net/news2/installation/
[6]http://1106.suac.net/news2/installation2/
[71 ,
Max/MSP, DSP
2002 , s
2002
[8]http://www.cycling74.com/
[9]http://opensoundcontrol .org/
[10]http://www_gainer.cc/
[11]http://nagasm.suac.net/ASL/mse/
[12]http://nagasm.suac.net/SSS/

[13] .
2008 ",
, 2008
[14] .
Vol .2007,N0.50 (2008-HUS-75)(2008-HCI -
128), , 2008

[15]http://www.parallax.com/Default.aspx?tabid=
295
[16]http://www.parallax.com/tabid/407/Default.a
Spx
[17]http://nagasm.suac.net/ASL/Propeller/
[18]http://ww.arduino.cc/
[19]http://nagasm.suac.net/ASL/Arduino/



h

AKI-H8

Arduino

GAINER

Propeller

Hitachi H8/3048

Atmel ATmega

Cyperss 8bits

1 *
CPU 32bits 8bits CY8C29466 32bits * 8 CPU
clock 16/25 MHz 16 MHz 12 MHz 80 MHz
RAM 4K bytes 1K bytes 2K bytes 32K bytes
32K byt
EEPROM 128K bytes 16K bytes 32K bytes ytes
(external only)
Power Supply +5V +5V +5V +3.3V
Max/MSP
IDE MS-DOS batch Processing like Flash original IDE
Processing
Max/MSP .
Language Assmbler c Flash Spin
o . Assembler
Processing
PC interface RS232 USB USB USB
Standalone o o X o
Serial Ports 2 1 4 (max) 8 (max)
16bits /
A/D 12bits / 8ch 10bits / 6¢h 14bits / 12ch e
28ch(max)
. 100KH i 44.1KHz 16bi
Audio D/A Out OOKHz 8bits 6ch PWM X 2 16bits
2ch 14ch(max)
. NTSC/PAL
Video Out X X x
2ch (max)
Character/Font
X X o)
Table
inter process interrupt / polling . . shared memory
L polling polling .
communication hand-shake polling
fast response interrupt X X parallel CPU
MIDI Out o o o o
MIDI In o) X X o

Table.1 Cmparison table of 4 systems




