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Agenda

Di quali sistemi parliamo?
L'approccio classico
Perche Linux?

Perche Python?

Come comunicano?

Casi di studio:

* Display per sale di attesa
* timbracartellino
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Tools

Object Teams - myapp.company/srcimyapp/Company.java - Eclipse SDK.

Fle Edit Source Refactor Navigate Search Project Bun Window Help

@@ e |svovay |aey | ®ov |[BEE @ | 8vily e vy = @objectreans
,Il.f:+::|n::+::1::i::+::+::+::+::+::+::+::+::|n::+::1::+::+::+::+::+::+::+::+::|n::f::+::i::+::+::+::+::+::+::+::+::|n::+::1::1::+::+::+::+::+::+::+::+::f::+::i::+::+::+::+::+::+::+::+::|n::|n::+::1::+::+::+::+::+::+::+::+::+::+ 2 package xplorer 28 = 5[ *companyjeve 5 ) personjova Wm e 1 = o)/ outine = =g
G o @ R OB T[> @@ B9 » Remployee » wisll)-> (unknown) ER< W~

& myapp.basedata public team class Company { v §7 company ~
- = protected class Employee playedBy Person {

Section:
=T (=] — 4 i i = i = 4 i 2 myapp.company 4 £t e ; H > @* Customer H
Header Parsing Configuration T protected S of scebonee o

e e e e e o e o e e e e e e o e e e e e e e e e o e o e ot e e e e e e e o e e e e e e e e e e e e e e e e B S e e e e e e e e e o e | > md Object Teams Runtime Environm|(® © “ui’f' f)‘;;ﬁ(gfmm“%“e““(’ t v @PEmployee L
v g#src return this.substitute. of ficePhoneNo; B 1 { getOfficePhoneNo

+ g myepp return this.of ficePhoneNo; = b getName() > get”
v [if Companyjava getofficephoneNo <- replace getPhoneNo; 44 getOfficePhoneNo
— ' - | ' R | Py - v 9¢ protected String getName() -> String getName(); e islll() -5 (unkr s
// Header strings for which we'd Tike to parse ROV e A Pt

»+ equals(object) boolean - Callout to m

}
St at iC ROM [ ha I~ * Rl:lM HTTPRQqueSt Hgade s [ ] = > @ customer ] :mt;é?:y:?::amusmw\sm() boolean - Callout to method in '

Di
> @ Division W+ getClass() Class<?> - Callout to met

) =
[ Team Monitor 52 =]

Lt Bl ¥

> G2 Employee = protected abstract clas .
{ N protected abstract = 255 |+ @ myapp.Company
> @ individualCustomer ol i, Press 'Ctri+Space’ to show Template Propose,
e o3 . n > @ Product = =
DoK1e [£. Problems |[&, Declaration | Call Hierarchy 32 5 | §§ 0T/ Language Definition 53 g
- ot > =i Plugin Dep Members caling fisill) i o
lembers calling ‘sill() - in workspace e
||£Ut|,_0ri_,.ti0r_ T v B OT/Equinox Aspect Bindings § (g3 B oo
i I £d Ly ~ 4=Base Plugin myapp basedata || v o isll() : boolean - myapp.basedata.Person (b) Definition © &
e ontent - |_ anot h . 1 © myapp.Company ~ we isill() -> isil) - myapp.CompanyEmployee A callout binding maps an
- g - 5 (= META-INF v &' getOfficePhoneNo() : String - myapp.Company.Employe abstract role method
} . [ build properties + 44 getOfficePhoneNo <- getPhaneNo - myapp Compan ("expected method") to a
’ 5 pluginxml 3 & getPhoneNo() : String - myzpp basedata Person concrete base method
i ol — o (*provided method"). It may :
o | Writable | smartinsert | 16:28 H 233M of 2;3+4 ‘ﬁ J

ff Set

to ngt f longest string above
#define HT

a h o
P_MAX_ HEADER LEN (15u)

1
T

,I.-“H'::F:+:H::i::#:i‘i:+::+::+:1+::+::+::F:+::+::+::+1:+1:+::+::+:1+::+::|‘::F:+::il:+::+1:+::+::+::+:1+::+::F:+::il:il:+::+1:+::+::+:1+::+::+::F:+::+::+::+1:+1:+::+::+:1+::+::|‘::F:+::il:+::+1:+::+::+::+:1+::+::|‘::+::+::+::+:
Saction:
HTTP Connection State Global Variables
ifii+ii+iiti+ii+ii+ii+ii+ii+ii+ii+iifii+ii+ii+ii+ii+ii+ii+ii+ii+ii+iifiifii+iiti+ii+ii+ii+ii+ii+ii+ii+iifii+ii+ii+ii+ii+ii+ii+ii+ii+ii+ii+iifii+iiti+ii+ii+ii+ii+ii+ii+ii+iifiifii+ii+ii+ii+ii+ii+ii+ii+ii+ii+iifii+ii+ii+ii+i},l'
#1f defined( 18CKX) && !defined(HI_TECH C)
#pragma udata HTTP_CONNECTION STATES
#Fandif
#1if defined(HTTP_SAVE_CONTEXT IN PIC RAM)
HTTP_CONN HTTPControlBlock
#define HTTPLoadConn(a) do{curHTTPID = (a);} while(Q)
#2lse
HTTP_CONN curHTTP;
static wvoid HTTPLoadConn(EYTE hHTTP) ;

#ondif
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~ Embedded Market Study

Please select ALL of the operating systems you are currently using.

Inhouse/custom P st

Android o sl
U buntu ]_]_".1?25
FreeRTOS b
Microsoft Windows Embedded 7 earlier S
Debian [Linux) i
Microsoft Windows 7 Compactearlier B o
Wind River (VxWorks) fx
Texas Instrume nts (DSP/B 105) e
Micrium [uC/O5-11) R 9%
Red Hat (IX Linux) B
Freescale MOX i
Keil [RTX) e
Wind River (Linux) 4
Analog Devices [V DK) S
. |AF5“";:LTEL¥£§ % W 2013 (N =1,696)
B o -y 2012 (N =1,302)
Green Hills (INTEGRITY) o Base: Currently
Express Logic (ThreadX) = usingan
LynuxW orks (LynxO0S) 25" operatingsystem
pi
b

11%

eCos
O5EK

Only Operating Systems that had 2% or more are shown.

Copyright & 2013 by UEM / EE Times Group. All rights reserved.



MCU Sales (SM)

==4-/8-bit 16-bit =*=12-bat
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312-bit Becpe the
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® 5,000
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8 4000 4
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3,000
09 10 11 12 13F
4-/8-bit 4141 5.545 4,647 4,368 4412
16-bit 3,020 3,841 4,648 4,276 4,190
32-bit 3,956 5,780 6,422 6,524 6,916
MCU Unit Shipments (M)
| =*—4/8-bit — 16-bit =32 bit|
8,000 1
g 6,000 .
16-bit MCUS becamae | a gast
.; wril it in 2011
; 4,000
! 2,000 1
0
09 10 11 12 13F
4-/8-bit 4,768 6,913 5,911 6,343 6,744
16-bit 3,982 5,298 6,528 7,227 7,870
32-bit 1,131 1.B1B 2451 3,700 4,457

Source: IC Insights
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File Edit View History Bookmarks Tools Help

= % | @ www.nongnu.org/pyet v @ | B~ Google

{1 PyET, Python Embedded Tools || &

ya
Biinemn [Zulseckelas) Yook

* What is PyET?
© Supported hardware
o Supported host environments
* Packages
o PyBDM, Background Debug Mode for Motorola processors

o PyBSC, Boundary Scan for |IEEE-1149.1 {JTAG) devices
* Download
* Examples

What is PyET?

Python Embedded Tools (a.k.a. PyET) is a set of Python programs, modules and scripts to aid in the development of embedded systems. Currently there
are Python classes to control Background Debug Mode (BDM) pods for Motorola processors and JTAG boundary scan pods, and some examples classes to
program the Flash memory of some boards.

The idea is to create in time a complete group of utilities with the benefits of a common scripting language and environment to program, debug, test and deploy
a variety of embedded architectures.

PyET was born because we (embedded”cl) were in need of a dynamic, flexible utility framework for our embedded boards which usually run Linux or pClinux.
PyET is being released as Libre software under the GNU GPL License.

Supported hardware

Actually, only parallel-port BDM pods for the ColdFire architecture {PyBDM package) and Xilinx-style JTAG cable (PyBSC) are on development. This first release is
a demonstration of the capabilities of the proposed framework, and we expect to support more hardware depending on the needs of the development group.

Supported host environments

PyBDM and PyBSC run in PCs under Linux and Win32 systems.

The current Linux module uses ioperm to get direct access to the parallel port, and the popular GivelO driver is used for the same reason under Windows. A
future Linux port will use foctl calls to perform port access in a cleaner way and, perhaps, target other POSIX platforms and communication ports (yes, we have
MacO5 X in mind).

Packages

BT 240 PvET is evolvine as a set of independent packases that are soing to support a common Pvthon interface. Development is beine done in a lavered

PyET resources

Project info page
CVS repository
WWW. YT hon. org

Bill Mohat’s BDM pod
Cybertec’s BDM pod
Jan Cablik's BDM pod
Xilinx cable support

Altera cable literature

PyET = logo, a yellow-billed Mag
{Pica Nuttalli}, is courtesy of [=
Lane from LSU. Along with being
exgcellent ornithologist and a i
illustrator, Dan is a WINGS Birding 1
leader and collaborates with
BirdingOnThe. Met group. Magpies
also called Piets or Pyets, so now
know how we chose PyET s logo o) H
you can find more of Dan's artwe



okmarks Tools Help

Mavigation

Main page
Downloads
Library Reference
Owl License

Toolbox

What links here
Belated changes
Special pages
Printable version

Permanent link

embeddedpython.org/index.php/The_Owl_Embedded_Python_System v &

{1 The owl Embedded Python Sys... | &

& Log

Page Discussiocn Read View source View history |Search Go || Search

The Owl Embedded Python System

The Owl Embedded Python System is a free and open-source system for programming small 32-bit microcontrollers in Python. It is dramatically easier to use than other programming
environments for microcontrollers, while still powerful enough to build just about anything. Try it out today!

Owl is currently in a limited release. Right now, we have released VM binaries for Tl Stellaris microcontrollers and the user toolchain as well as the complete source code. This is enougt
to get started programming microcontrollers, though there are more pieces yet to be released:

If you have any questions about Owl, contact us at twb@embeddedpython.org &

Contents [hide]
1 Manifesto

2 Installing Owl

3 Using Owl

4 Hacking with Owl

Man ifesto

Modern microcontrollers are almost always programmed in C. Applications run at a very low level without a real operating system. They are painfully difficult to debug, analyze, and
maintain. At best, a simple realtime operating system (RTOS) is used for thread scheduling, synchronization, and communication. These systems provide primitive, low-level
mechanisms that require expert knowledge to use and do very little to simplify programming. At worst, they are programmed on the bare metal, perhaps even without a C standard
library. As the the electronic devices of the world become more and more complex, we absolutely have to do something to make embedded development easier.

We believe that the best way to do this is to run embedded software on top of a managed run-time system. We have developed and released as open-source an efficient embedded
Python programming environment named Owl. Owl is a complete Python development toolchain and run-time system targeting systems that lack the resources to run a traditional
operating system, but are still capable of running sophisticated software systems. Owl is a complete system, including an interactive development environment, a set of profilers, and
an interpreter. It is derived from portions of several open-source projects, including CPython and Baobab. Most notably, the core run-time system for Owl is a modified version of Dean
Hall's Python-on-a-Chip.

Overall, we believe that Owl is the most productive, easy-to-use system in the world for programming small computers.

Installing Owl

The easiest way to learn about Owl is to dive in and get started. It's easy and fun! To use Owl, you need two things: a toolchain and a microcontroller running the Owl VM.
First, install the user toolchain:

e User tools on Linux
e User tools on Mac 0S5 X

Next, make sure that you are using a micrecontroller that is supported by Owl. Currently, the only chips supported are the Tl Stellaris LM359x9x series. We've tested the platform on
other chips and they will be supported soon. If you can't wait that long, help us out by porting it!

* Programming the 9x9x on Linux
s Programming the 9x9x on Mac 0S X

Finally, you're ready to connect to the microcontroller!

Using Owl
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//code.google.com/p/python-on-a-chip, * 9| B~ co

3 python-on-a-chip-p14p for sh... | &=

€

Project Home

p14p for short.

Downloads Wiki

python-on-a-chip

Issues

o/ & & -0 4

My favorites v | Sign in

Source

Search projects

Summary People

Project Information

i+

+28 Recommend this on Google
Project feeds

Code license
GNU GPL v2

Labels

python, vm, PyMite, interpreter,
microcontroller, stm32, atmega, arm,
tiny, p14p, pythen-on-a-chip, PIC24,
dsPIC, teensy, arduino_mega

4% Members

dwhall...@gmail.com
2 committers

Links

External links

Qhloh summary

VM Design & APl Documentation
Con 2009 Lightning talk

201003 Status Update

Learn Mercurial 1

Learn Mercurial 2

Intermediate Mercurial

Branching in Mercurial

Groups
on-on-a-chip and

Welcome! Python-on-a-Chip (p14p) is a project to develop a reduced Python virtual machine (codenamed PyMite) that runs a significant subset of

the Python language on microcontrollers without an OS. The other parts of p14p are the device drivers, high-level libraries and other tools.
Please join the python-on-a-chip google group to discuss this project.

Latest news:

« 2011/09/26 Mentioned on Leaf Labs blog and then Hack-a-day
= 2011/03/24 Maillist membership surpasses 236.
*« 2011/03M12 PyCon 2011 Lightning Talk (begins at 3:43 in the video) and the slides

* 2010M12/26 (716cef81d103) Added support for iterating over a dict "for keys in dict”, summing the keys of a dict, unpacking a dict's keys,
summing a bytearray.

* 2010/10/20 SCM transitioned from subversion (svn) to mercurial (hg).

s 2010M10/18 (Gae4bB86461c9) P14p Release 09

+ 2010/09/29 (8fa5983193ae) New platform: MoSync.

« 2010/09/01 (1bdb8d31f27b) New platform: Arduino Mega.

+ 2010/08/24 (1266c8fc40f) New platform: RedBee EconoTAG 802.15.4 wireless module.
+ 2010/08/11 (B5b9adccfadG) New platform: Teensy++ 2.0

e 2010/07/23 (7caf29a7c370) New platform: Microchip PIC24/dsPIC
+ 2010/06/24 (ec4034b23bff) New feature: Bytearray: packet = bytearray(128); b = bytearray(b"abc")

(looking for older news?)

Features of the PyMite VM:

Mite discussion

* Requires roughly 53 KB program memary

« [nitializes in 4KB RAM; print "hello world" needs 3KB; 8KB is the minimum recommended RAM.

= Supports integers, floats. tuples, lists, dicts, functions. modules, classes, generators, decorators and closures
+ Supports 23 of 29 keywords and 89 of 112 bytecodes from Python 2.6

« Can run multiple stackless green threads (round-robin)

+ Has a mark-sweep garbage collector

* Has a hosted interactive prompt for live coding

« Licensed under the GNU GPL ver. 2

The PyMite VM DOES NOT HAVE:

The release can be downloaded from the Downloads tab above. However, we recommend checking out the head of the mercurial repository.

« A built-in compiler
+ Any of Python's libraries (no batteries included)
+ A ready-to-go solution for the beginner (you need to know C and how to work with microcontrollers)




View History

. N | & https://pyr :pytho_n.__:_)rg_..'_::-;.-_:: /nanpy L v ¥ " Google . ‘J\—IJ @ - a
|l" nanpy 0.8 : Python Package Index || & |

@ python” e

» Package Index -~ nanpy = 0.8

Ts

PAGAGENDEX  »  nanpy 0.8

Browse packages Login

Package submission Use your Arduino board with Fython. Download Reqister

List trove classifiers T D L ost Login?
: . gin?

List packages Description 80

RSS (latest 40 updates) Use OpenlD

RSS (newest 40 packages) The main purpose of Nanpy is making programmers' life easier, giving them something to create prototypes faster and use

Fython 3 Packages Arduino in a simpler way, thanks to a simple and powerful language like Python. Also Nanpy can run on RaspberryPi (tested with Raspbian

it Tum”_al http:/fwww.raspbian.org/) so you can use it for communicating with Arduino :)

PyPI Security

PyPIl Support

Let's start with a classic example, turn on a led placed in the 13th pin..
PyPI Bug Reports

PyPI Discussion

Arduino.pinMode(13, Arduino.OUTPUT)
PyPI Developer Info

ABOUT » Arduino.digitalWrite(13, Arduino.HIGH)

»
NEW= There are a lot of projects able to do that. Nanpy can do more! Nanpy is easily extensible and can theoretically use every library, allowing you to create how

many objects you want. We started supporting basic Arduine's functions and OneWire, Lcd, Tone, Stepper and Servo libraries and they're still incomplete. Let's
DOWNLOAD » try to connect our 16x2 lcd screen on pins 7, 8, 9, 10, 11, 12 and print something!

DOCUMENTATION =

CCIUNTTY Z led = Led([7, 8, 9, 10, 11, 12], [16, 2])

FOUNDATION =

CORE DEVELOPMENT lcd. printString("Hello World!™)

LINKS = really straightforward now, isn't it? :)

Multithreading

What happens if you call methods in an async context? Nothing bad, all works! every call is mutually exclusive.. For example, suppose that two threads need to
write on the same Lcd and in different positions at the same time... well, just call printString on the Lcd object specifying the position (row and column)

Thread_1 lcd.printString("Hello First Row!", 0, 0)

Thread_2 lcd.printString("Hello Second Rowl”, 0, 1)
Dependencies
Python (2.2 or later)

python-distribute (hitp://pypi.python.org/pypifdistribute)

python-serial






Tempi di sviluppo rapidi

Supporto di piu paradigmi
di programmazione

Estensibile
Open source

Lento?

., Linguaggio semplice
Portabile da imparare

Piu di 8000 librerie gia pronte
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GPIO driver

in User Space

Esportazione Direzione

echo 11 > /sys/class/gpio/export echo out > /sys/class/gpio/gpio11/direction
echo 12 > /sys/class/gpio/export echo in > /sys/class/gpio/gpio12/direction
Utilizzo

echo 0 > /sys/class/gpio/gpio11/value echo 1 > /sys/class/gpio/gpio11/value



GPIO driver
in Python

def export () :
f = open('/sys/class/gpio/export','w')
f.write('11")
f.close ()

def direction():
f = open('/sys/class/gpio/gpioll/direction’,'w')
f.write('out')
f.close()

def pin(value) :
f = open('/sys/class/gpio/gpioll/value', 'w'")
f.write (str (value))
f.close ()
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Custom Device Driver pySerial
ARM Linux
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STUDIO SIGMA

) studio tecnico di ingegneria dell'informazione
phone

+39 32026 75777
mail
info@studiosigma.pro
web
www.studiosigma.pro




