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Sketching platform with the "Propeller" parallel processor
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This is a report of physical computing to which people recently pay attention in design process field and
media-arts field. |introduce and discuss (1) trends in this field, (2) platform project in SUAC, and (3) special

approach with the "Propeller" parallel processor.
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5-1 Abstract
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This lecture is intended for the designer
of the entertainment system. As a plat-
form of an interactive entertainment
system, it is popular to combine MIDI
sensor and GAINER with Max/MSP. It
is also general for a simple system such
as toys to use the 1-chip microcontroller
such as Arduino. However, it is very dif-
ficult in the multimedia system to com-
bine video signal, CD-audio output and
many sensors without depending on PC.
You will learn a new platform with paral-
lel 8 processors in one chip. As a re-
sult, complex processing can be
achieved with the standalone system.
Propeller's 8 processors can operate
simultaneously, either independently or
cooperatively, sharing common re-
sources. | introduce this unique proces-
sor and discuss about the possibility to
develop interactive systems and smart
interfaces in media arts, because we
need many kinds of tasks at a same
time in entertainment computing. We
will also show that the design of the
Propeller system is effective for the pro-
gramming education.

5-2 Installation/Performance - Ex-
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5-3 Platforms for Installations
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5-4 The "Propeller" Processor
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55 Propeller System Design Lecture
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5-5-1. Development environment
5-5-2. Experiments with examples
5-5-3. MIDI I/0 interface

5-54. Video signal generaton

5-5-5. Audio signal processing

5-5-6. Sensor Interfaces

5-5-7. Serial Communication Interfaces
5-5-8. Expanding Parallel Output Ports
5-5-9. Expanding Parallel Input Ports
5-5-10. D/A (voltage) Output

5-5-11. A/D (voltage) Input

5-6 Case studies with Propeller
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5-6-2. Dodeca Propeller
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5-6-3. 4 Mouse Interface
(Propeller+Gainer)
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5-7 Future work
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Sketching platform with the "Propeller" parallel processor

Parallel Processing System Design with '"Propeller" Processor

hima (nagasmBeuac. ac.ip)
Shizuoka University of’ Art and Culture

Ahbstract

Thiz 13 a techrucal and expenimental report of parallel processing, wsing the “Propeller™ chep. Its eght processors (cogs) can operate
1 asly, | 1y, sharing common resources through a central hub. T intraduce thiz unique processor and

&scuss about the po ve systems and smart interfaces in media arts, be kinds of tas

time with MIME-related systems and instal Iwill report about (1) the Propel hig and itz powsrful 2) external nterfaces for

analogfdigital snputs/outputs, (3) VGAM FAL wdeo generation, (4) audio nal procesung, and (3) enginally-developed MIDI

inputioutput method T also introduce three experimental prototype systemsz: (3) 1 chip standalone system with MIDI input, sudio synthesis,

senser inputs and double NTSC outputs, (b) a compact display module for OF generator and MIDI monitor, and (t) & compact sound

nstallation system for 12 wides display momitors with 12 Propeller chips generating real-tme C5 and 1 master Propeller chip.

Eeywords: Fropeller, parallel processing, MIDL sensor, interfaces

£ at 3 rame

1. Introduction

Propeller [1] is supported by Parallax Inc. With its internal eight processors, we have full control over how and when each cog is employed; there
iz no compiler-driven or operating system-driven splitting of tasks among multiple cogs. A shared system clock keeps each cog on the same time
reference, allowing for true deterministic timing and synchronization. {see Figure.1) We can use two programming languages: the easy-to-learn
high-level Spin, and Propeller Assembly which can execute at up to 160 MIPS (20 MIPS per cog). There is a popular technique "Tnterrpt” to
realize multi-task with all CPU. However, Propeller doesn’t have the "Intermupt” becanse parallel processing is controlled by its special hardware.
Itz resources - common memories (32KB RAM /ROM) and 32 external L'O pins - are automatically assigned to round-switched cogs. We can
casily make parallel processing sofiware for Propeller by the smart and powerful TDE, without special consideration for synchronization. Becanse
T have no enough space to introduce more both Propeller's languages and Propeller's IDE here, please refer my analyzing/experiments report [2].
This website was only in Japmese, but the English version is now avalable,

2. Propeller interfaces / MIDI input/output

Propeller has 32 10 pins that can be accessed by each cog with double or more monitoring and overwriting. Each cog has special timing circuits
for counter/timer modes. Propeller can deal serial communications like MIDI only by zoftware, without special hardware like UART. There is a
sample MIDI-in object in the Parallax web page [3], but I arranged and developed the universal MIDI-in/MIDI-out module [2]. Thiz module
deals MIDT information with deep Rx/Tx FIFO buffers in common memory in the chip, so it is easy to make intercommunication of each cog.
Figure 2 shows the original circuits with MIDI IO, andio D/A and NTSC video output {described later).

Hum and Cog Interacton

Figure 1 Block Dhagram of "Fropeller” processor
3. /A output and A/D input
Propeller can generate an analog output signal by PWM converter with external 2 capacitors and 1 resistor. Thus Propeller can generate easily
44,1 EHz sampling, 16 bits stereo audio signal with 2 external pins and 1 mtemal cog. We can also get A/D mput with reference DA output by 1
internal cog and 2 pins, using Parallax's sample program. The Propeller's cog is fast enough for CT) quality sampling conversion. T discovered
and contirmed that the assembly language of Propeller was specially designed to achieve audio signal processing compactly and efficiently.
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Figure 2. The onginal circnits with MIDLIO, andio Did and NTSC wideo output
4. Analog (RC) input /| NTSC-PAL-VGA video output
Because each cog of Propeller has an mdividual timing eireuit in it, RC-type (time constant cirenit) A/D conversion is simpler to construct, We
can easily achieve high accuracy and high speed A/D by the specification of Propeller (80MHz, 32 bite). We can uze many types of sensors: CdS,
strai , piezo, static-electricity, carbon-rubber, electric-capacitor, etc. Surprisingly. Propeller can generate the video signal of
NTSC/PALNVGA i the background, with 1 cog for graphic driver and 1 cog for video signal D/A with only 3 external resistors. So, we can
produce many multmedia systems with using only 2 cogs of Propeller, and we can use remaining cogs for 6 individual paralle] tasks,

3. Double NTSC output / 4-Mouse Interface

Adter this research, I produced four experimental svstems, and the 4th one iz a media-installation worl.

Using 4 cogs for double NTSC video outputs, I developed a multi monitor MITDH-CG system. However, by the limitation of Propeller’s internal
memary. the double CG drawing-mode were only "storage-display like" without double-buffer computing (Figure 3).

Figure 4 show the new intertace system for a new mstallation work with 4 * PS2 mouse, NTSC Video output and the interface with GATNER to
connect Max/MSP/jitter platform and FLASH platform.

A

Figure 3, Doutde MTSC video, MIDI DNOTT system. Figure 4. 4 = P32 Mouss, Video out, GAINER IF
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