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PyUSB 1.0 - Python 0 000D 0O USBO
000

21 0000
PyUSBOOOOOOOOOOO0O0OOD000000000000 (USB)OOOOOD PythonOOODOOOD
0oo00oo0o

0400000000 PYUSBO libusbJOOOO0OOO0OOODO 1000000000000000OCDOOO
PyUSBOOODO APIOOOOOCOOOCOOCCOOOOOOOODOO PythonUSBOOOOODODODO

00000 Python 000000000 OPYUSBOOODDDOO Python doestring 0 00 00000 00pydoc
00000000000000

O00000000000000 docs/tutorial.rst

PyUSB O Linux 0 Windows 000000000000 O00O0O0OPython>=2400 ctypesD0O OO0DOO0OO0OO
ooo0oooo0o0 100000000000 000O0000ODO000OO0O000OD

PyUSB O libusb 1.001ibusb 0.10 OpenUSB O OO OO0 0000000000000 000000O0O0O00O00O0OO
obobobooooooooboooo

PyUSBOOOOOOOOOOOOOSourceForge 100000000 PyUSBOOODOOOODOOOODOOO
OO PyUSBwebsite 00 O0O0D0OO0O0ODOOOOOOOODOOOODOOOO

22 000000

PyUSB O pip0000000000:

pip install pyusb


https://github.com/pyusb/pyusb/blob/master/docs/tutorial.rst
https://pyusb.github.io/pyusb/
https://pypi.python.org/pypi/pyusb
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0000000000 libusb(1.0000 0.H OO0 OpenUSBOODODOODOOODOOOODODOOOOODOODO
00 Windows 000000 ODOIlbusb 1.0DLL O releases 0000000 (7z00000 000 )0 ibusb Web O
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https://github.com/libusb/libusb/releases
http://www.libusb.info
https://github.com/pyusb/pyusb
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31 0000000..

PyUSB1.00 00000 USBOOODODODODODO PythonODODODODODODDO PyUSBOOOOOOOOOOOO
Oo0o:

100% Python OO OOOOOO0O: COOODOOO0 0xOOODOODOOOODO100000O00O PythonODOOO
000000 O000oo0ooOocCcooooooooooob pythonOOOODOO PyUSBOOOOOODODO
ooooooooooooooo

goooooooo0oOooOooOoOooogOo: 1ooooU0o0ooO0ooO0o0obOUOo-0ODOoobO0o Uooog oo
000 0000000000000000000 APIO0OD0OO0OD0OOOD 200000000000
IBackend 0O OOOOOOOOO PyUSB OO Olibusb 1.001ibusb 0.100penUSB O 000 OO0 OO OO
gogboooboobo obooobooboobbuoobboboboobboooboo

OOOOO0OO0O0O: PyUSBOOPython>=2400 ctypes 00 OO0O0O0O0O0O0O0O0O0COO0DOOCOODOOOOOO
00 1000000000000000000D00D00000OoOog

goooo: vSBoObooOoOooOooOooOoOooOoOoO0oOoOoocoooOoOooOoOooOUuUSBOoOoooOOooOOooOoOooOooO
pyUSBOOOOOOOOOOOOOOOOOOOOOOOOODOoOoooog

O0O00000O0O0 (isochronoustransfers) COO0O0O: O O00OO0OO0OOO0DU0OOOOOOOOOOOOO
(isochronous transfers) 0 0 000000000 0OPYyUSBOODODOOOOO (isochronous transfers) [0 O
ooooooooo

PyUSBO USBOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOUSBOOOOOO
0000000000000 000000O000oUSBOO0OUOOOOOOO0D0OUOO0OOO Jan Axelson OO0
USB Complete 0 0 000000 (00O: USB Complete: The Developer’s Guide (Complete Guides series) (English
Edition) https://www.amazon.co.jp/dp/BOOUSSROFA/ 000000000000 0O0O)


http://www.usb.org
http://www.python.org
http://docs.python.org/library/ctypes.html
http://www.usb.org
https://www.amazon.co.jp/dp/B00U58R0FA/
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32 0000000000000000000000

3.21 000

OO00pyUSBOOOODOOOODOOOOOOPYUSBOOOODODO wsbOOOODOOOOODOOODOOOODOO
gooooo:

Content | Description
core ooouSBOOOOOO
util oooooooooo

control Standard control requests.
legacy goooooxooooOoDOO
backend | OOO0OO0OOO0OOOOOOCOOOCCOOOCOOOO

Oob0b0O0core0d00O000DO0OOO0OO0OO0OOOOOOODOOOODOO:

>>> import usb.core

>>> dev = usb.core.find()

322 00000000000

O00000000oooouTO0Oo00O000 test 00000000 DOOOOODOOOOODOOOO:

import usb.core

import usb.util

# find our device
dev = usb.core.find(idVendor=0xfffe, idProduct=0x0001)

# was it found?
if dev is None:

raise ValueError ('Device not found')

# set the active configuration. With no arguments, the first
# configuration will be the active one

dev.set_configuration/()

# get an endpoint instance
cfg = dev.get_active_configuration ()
intf = cfgl[(0,0)]

ep = usb.util.find_descriptor (
intf,

@ooooooo)

6 030 PyUSB1.00 0000000000
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(ooooooooon)

# match the first OUT endpoint

custom_match = \
lambda e: \
usb.util.endpoint_direction (e.bEndpointAddress) == \

usb.util.ENDPOINT_OUT)

assert ep is not None

# write the data

ep.write('test')

OOD0200 pyUSBOOOOODOOO0OOO0O0OO0O0OOCOOOOOO usb.core000000O0O0O0OO usb.
utilOdooooooooboooooooooooooooooooboooobboooobbooooooooOoo
ooo0dooooodd NnenedOO00OO0O0O0O0O0O0O0O0O0O0O0O0OOO0OOCOODOOODOOODOOOOOOOOO
goooooooooooooooooooooooooooo pyUSBOOOOOODOOODOODOODOODO
ooobooooooobo0ooooooooObo0ooDboOo0oooooooooOooD

ooboboooboooooooooooooooooooo cobboOooOooOoboooboboOobooOobooboOobooo oo
ooobOoooooooboooooooboOo0ooooooooo

gogboboobboobboobboobobooobboobboobboobboob writed O bOoaoOo
googd

dev.write (1, 'test')

0000000000000 00DO0O0D0O 10000 test JO00OD0O0DDOOO0 ODDOODODOOODOOOOOOO
obobooooogog

323 00000

OOo0ooOoOoOpyUSBODOOOOOD 10000000 0O00O00OOPythondODODO ODOOODOPYUSBDO USBO
00000 usb.core.USBError U0 O0dooogn

0000 pPyUSBODOODODOOOOOOODOODOODO loggngODODODOOODOOOOO OOOOOODOD
Uob000 pYusB_DEBUGU OO OO criticalll errord warninglinfoll debug 0000
gooo

OO0O0OOOoOOooOoOoooO00 sysstderr 00000000 000O0OCOO PYUSB_LOG_FILENAMEOOOOD
cobodooboboooooobobooooooboooobooboooob booooooobooobooOoooboboOooaon
oobooOOoo0obOoOo0obOo0oobOO0000O0d00 sys.stderr0000ooog

32. 0000000 DOOUOOODOO0OOOOOOO 7



http://docs.python.org/library/exceptions.html
http://docs.python.org/library/logging.html
http://docs.python.org/library/sys.html
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324 D000 OoOooooooo

corel00000 find() ODOD0OO0OO000000000O000O00O000O0O0O0O0O0OO00OO0OO0OO0OOOOG
OO0O00O0D00000 vendor ID(OO OO ID) O Oxfffe O product ID(O O ID)O 0x000] OO OOOOOO OO
obobooooooooboboobo:

import usb.core

dev = usb.core.find(idVendor=0xfffe, idProduct=0x0001)
if dev is None:

raise ValueError ('Our device is not connected')

0000000000000 usb.core.DevicelOOOOOOOOOOO ODODOOOOOOOOOOO
NoneO0OOOOO OOODOOODOOOO0ODOOOOO (DeviceDescriptor) 0000000000000 0OOO
goooooogoooussOoOoOoOoOoOoOoOoOoOoOoOooooooooooooooooooooOooooooD o
ooooocoooo:

# actually this is not the whole history, keep reading
if usb.core.find (bDeviceClass=7) is None:

raise ValueError ('No printer found')

700USBO0O0O0O0OOOOOOOOOOOOOODO 000000000000 0O0O0O0O0O0O0O0O0O0O0O00n
oboboooooobooboobobooo:

# this is not the whole history yet...

printers = usb.core.find(find_all=True, bDeviceClass=7)

# Python 2, Python 3, to be or not to be
import sys

sys.stdout.write ('There are ' + len(printers) + ' in the system\n.'")

goobbooobobuooobbooobbboodbDfindbOd find_ 211 0000000 0O0O0OODOOO0OO
00 False 000 false*' 0000 find0OODODODODODOO0OO0OO0OO0OO0O0O0OO0OOO0O0D0D0O0O0OOOOOO (@O
O00o000Do)Y rue0 0000000 £find000000000O0O0OO0ODOOOOOODOOOOOOODO
b oooooobobono

oo oo oo b oo bDooo0oOobDooo0on
OU0000000O0O0ODooOoog (Device Descriptor ) D0 O0DOOOOO0O0OOCOOOUOOOOO (Interface
Descriptor ) 000000 000000000 O0ODOOOOOOOO0ODOOOOOOODOOODOOOOOOOD
0000000000000 00000D0O0000D00O0O0000DOoOOO0O0O0ooOn binterfaceClass 00 0O
0dood07000000000000000000D0000O0O0OO0O0O0OOODOD0 ODOODOODOODOODODOOD
000000000000 0000000 YESO ODODO0000o0oooooooooooooooooooon

! True 000 FalseDODOOOOOO0OOPython 0000000000000 0000000 trueD false 100000000 true O
false 000000 PythonOODOOOODOOODOODOODO

8 030 PyUSB1.00000000000OO



http://www.beyondlogic.org/usbnutshell/usb5.htm
http://www.beyondlogic.org/usbnutshell/usb5.htm
http://www.beyondlogic.org/usbnutshell/usb5.htm
http://en.wikipedia.org/wiki/Laziness
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gobooboboobooobobda

import usb.core
import usb.util

import sys

class find class (object):

def _ init_ (self, class_):
self._class = class_
def _ call_ (self, device):

# first, let's check the device
if device.bDeviceClass == self._class:
return True
# ok, transverse all devices to find an
# interface that matches our class
for cfg in device:
# find _descriptor: what's 1it?
intf = usb.util.find_descriptor(
cfg,
bInterfaceClass=self._class
)
if intf is not None:

return True

return False

printers = usb.core.find(find_all=1, custom_match=find_class (7))

custom matchOOOO0OO00O0O00OO0O0O0O0CODOOOOOO0OOODOOOOOODOOODOOOOOOOO00OO0
oooooO0O0O0O0O0O0OD0Owe00O0O0ODO0O0O0OO0OO0OOOOOOOO falseJ0000000000000O0OO
OO0 custom_matchOOOOOOOO0OOOOOOOOOOOOOODOOO:

# find all printers that belongs to our vendor:

printers = usb.core.find(find_all=1, custom_match=find_class(7), idVendor=0xfffe)

O000000fffe 0000000000000 0O0OO00OODO0OO

325 00000000
oobooooooooboooooooooooOooboo0oOoooOoOooooOOoO0OobOOo0oOoboOoOooooOoboOoon
oobooooooooobooboobooooooooooDo..

cooooooobooboooOoobooooOobocOoboOooOO0bOOoOOoOboOOOoOOobOObOOObOObOOOOODn
oooooooooooobooon:

32. 0000O0O0OOOOOOOODOODOOOODOD 9
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>>> dev.bLength
>>> dev.bNumConfigurations
>>> dev.bDeviceClass

>>> # ...

OOOooOoOO0OO0OO0OO0O0O00O000000000o00o0o00O000O000 (terate)DO0O00O:

for cfg in dev:

sys.stdout.write (str(cfg.bConfigurationvValue) + '\n')

000000000 (terate) 000000000000 000000000O000000O0O0O0O (terate)y 1000
oooooooboooooboooob ocooboobooooooboobooobOoobooboOoOoooboooDOooobooDn
ooooooooooobooooooogn:

for cfg in dev:
sys.stdout.write(str(cfg.bConfigurationvValue) + '\n')
for intf in cfg:
sys.stdout.write ("\t' + \
str(intf.bInterfaceNumber) + \
l’l + \
str(intf.bAlternateSetting) + \
"\n')
for ep in intf:
sys.stdout.write ("\t\t' + \
str (ep.bEndpointAddress) + \
"\n")

coooooooooobooooOooOoOoOoooOoboOoOobOoOoOoboOoOoOoooOoboOooDo:

>>> # access the second configuration
>>> cfg = dev[1]

>>> # access the first interface

>>> intf = cfg[(0,0)]

>>> # third endpoint

>>> ep = intf[2]

ooboobooooooooooodoodoo oobooobboo oooooooobooooOoOoooOoooboooon
goooooooo..ooooooooooDoOODOO2000000000000000000000000AO0
oooooooooooooooooooo2000000oooooooooooooooooooooooDooon
OO00DO0oO000O0O0020000000000 cfgl(0,1)100D0DO0ODO

ooopobooooooobobobbibdoguuD find descriptorddoooonoboooooooon
o000 Oo0obO00oO0oO0b0OocO0ob0o0b00O000O000O0000 find descriptord £findO0O0O0DO
000oooooo2000000000:

* find descriptor00000000O00O0DO0OC0OO0O0OOOOOOOODOOOOOOOOOOOOODO

10 030 PyUSB1.00000000000OO
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ooooooo
e backend? 0000000 OODOO

0000000000000 cfg000000D000D0O0 10000000000000000000000O
opoooo:

import usb.util

alt = usb.util.find_descriptor(cfg, find_all=True, bInterfaceNumber=1)

find_descriptorJ usb.util 000000000 O0OO0OOOOODODODO ODODOOO0O custom_match
dddoooooooooo

gobooobooboboon

oo0oooOooooooO0o0ooO200000000000000C0000O0O0C0OO0ODOOOOOOOOO0OO0
OO0 peviceOOOODOODOOOUSBOOOOOOOOOOOOOOOO0OO0200000000000000A0
bus 0 address 0000000000000 O0COO0O0O0COO0O0O0OCOO0O0O0O0O0OO0O0COOOOCOO
ooobOooobooooobOoOoobooOooouoono NoeneOO0O0OOOOO0OOOOODOOOOOOOOOOODO
gboboooooooboboboboouoobooooooobobobodgD idvendor U idProduct OO OO
c2000000000000000C0C0CCC0DO

326 000000000 ODOOOOOO

OoooouSBOOOOUOO0O0OOOOOU0O0OOOOOU00ODOOO0DODOOOUODOOUOOOO USBOO
O00D0000000000000 (descriptors)d O O (configurations)D 00000000 (interfaces)D 0000
(alternate settings) DO O O O O (trannsfertypes) 10 0 00 0000000000000 000000O0O0O0O0O0O0O
o00Oo0d0DbOOoO00oOo0o0oDoO0OobOoOoooOoo pyUSBOOOODOOODOOODOOODOODOOOOD
0000000000000 oobobooooobO o000 b oo oD 0oooooOoo0on
OO0000 1000 set_configurationO0OO0OO0OOOOU0OOOOOODDOOOUOOOOOOOOOOO
00000000000 (configuration) 000 bConfigurationvalue 0O O ODO00OO00OO0OODODOODO
(configuration) J 100000000000 OOO0000ODOOCOOO0O0(CUOUOUODODDOODOOOOOOODOOO
OO00D0oO00ooOO)HoDooOD pyUSBOOOOOODOOOODOO set_configurationdOOOOOOODO
OO00O000O000O00o0ooO0O0OO0O0O0OO0DOOODOO (configuration) 000000 (OOCOCO 1000OO
0000000000 0000000000000)0 00000 bConfigurationValue 000000 520000
00 (configuration) 0000000 1000000000000 0ODOOO0DO0OOOOOOOODOOOOOOODO
oo:

2 00000000000000000000000000
*3 USBOOOOODOO (configuration) 0000000000000 00O00O0O (O0:0000+1000000000000000
000000000000000)D 0000000000000 (alternate setting) 0100000000000

32. 0000000 DOOUOOODOO0OOOOOOO 11
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>>> dev.set_configuration (5)

# or

>>> dev.set_configuration() # we assume the configuration 5 is the first one
# or

>>> cfg = util.find_descriptor (dev, bConfigurationValue=5)

>>> cfg.set ()

# or

>>> cfg = util.find_descriptor (dev, bConfigurationValue=5)

>>> dev.set_configuration (cfqg)

00000 ConfigurationOOOOOOO set_configurationOOOOOOOODOOOOOODODO O
000000000000 (current) 00O (configuration) 0000000000 set 0000000 OODO

gooo0oO00oO0O0O0oO0OoU00oOUoUOUUUUUU 10000 OOoOoDOoODOODODODODODODODODOO
0000 1 0000000000000 (configration) 00000000 O0DOOOODO (configuration) D00 00O
Oo00ooooooU0ooooo0U0oooo0oU0oooOoO0UU0ooDoOoOO0U00 D0oOoOOoOooooOoooooo
goobboodogobboooobboooo bbb oo b bbb bbb oooboOobbo
ooooooooooooUooooD ooooooU0Oo(@UooOoUUooDoooOooUooo)yoooooDoo
O (configuration) 0 1000000000000 0O0ODO ODO0OO0O00O0ODODOOOUOUOODODOOOOOO2000
0000o0o00ooooolooooooooooo 100000000000 00000000 ooooooan
0o00oo0ooooU0U0O0DoooU0U00D 0oooCoO0U0U0D0DOo0U0U0D0DOOo0U0U0ODODOUOODODOOUOOOO
0002000000000000000000000000000D0000O0O0O00OOOOO0 1oooO*

OO0D0O00ODDO (alternate setting) 00000000 OO0O0OOOO0OOOOOOO 100000DOOODOOO
0000000 100000000000000000000000000000 (®)0 0000 (alternate
setting) 0000 0O0O000OOO0O0OOOO (configuration) 0000000000 O0OOOOCOOOOOOOOCOO
O00000000000000 (alternate setting) 0 1000000 OOQOOUSBOOOOOODOODOODO
OO00O0000O0 (alternate setting) D0 0000000000 OODOO (isochronous endpoint) 00O OO0 00O
000000 (*)0000000000000000000 2000000 (alternate setting) 0000 02 O
000000000000 000000000 (isochronous endpoint) 000000 O0O00OOOO (configuration)
00D000DD000D (alternate setting) 0 1 00 0000000000000 00O0O0DOOOOOO ¢7)d
set_interface_altsetting 00000000000 OOOO (alternate setting) 000000

>>> dev.set_interface_altsetting(interface = 0, alternate_setting = 0)

O0: USBOOOOOOOOOODODO (alternate settings) 0 D0 0000000000 O00O SET_INTERFACE
cooooooobooooooobooooboooooooooboooooooooooooboooooooooo
0000000000000 00 (alternate settings) 0 0 000000 SET_INTERFACEOODOOOOOO

*“ 0ooD0D00000000D000D0D000D00000DO000

S 0000000000000000000000

*6 00000000000 (configuration 00 0000000000000 0O0O0OOOOOOOOOOOOOOOOOOOOOOOO
*I 00000000000 (unconfigured state) I 0 0000000000000 O0O0OO (configration) 000000000

12 030 PyUSB1.00000000000OO
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gobooboobbooboboobd try-exceptDOODOOO set_interface_altsettingU U0
Jooo0oOooooooono:

try:
dev.set_interface_altsetting(...)
except USBError:

pass

0000000000000 00 InterfaceUODOODODOOODOODODOOOD OODODO interfacel
alternate_setting0OOUOOO bInterfaceNumber [0 bAlternateSettingUUOOOOOOOOO
ooooooooDbog:

>>> intf = find_descriptor(...)
>>> dev.set_interface_altsetting(intf)

>>> intf.set_altsetting() # wow! Interface also has a method for it

O0: 00 InterfaceJ0000O00O0ODOODOOODODO (configuration) 000000000 DOOOOOO
goooo

327 00000OOn

0000 uUSBOOOO0OO0OO0O0O0O0O0OO0O0OO000O0O00O0O0USBOOO0O0O0O (bulk)0O0O0O0O (interrupt) O
0000000 (sochronous) D00 (control) 0 040000000000000 0000000000 0OOOO
ooooooooooooooOooooooooOoOoboooOoOooooo UuSBOOOOOOOOOOO0OO0OOOO
ooooo

OO (cconro) DODOOOOCOOOO0O0O0ODOOOOOOOOOOOOODOOOOOOOOOOOUSBOOOOO
O00000ooooooO0ooooooDpoon. (conro) 00O COO0OOO0ODODODOCOOOOOOOODOO
oobooooooooobOocooboocOooono

0000 ctrl_transfer J0000000OOO (conro) 0000 OCOOOOOOOOUTOOO INODODODO
000000000 00D000 bmRequestType O00OO00OO0O0O0OO0O0O0OO0DOO

ctrl_transfer 000000000000 (control request structure) 0000000000 000000
(contro) DO OO OOOOODODO (%)

>>> msg = 'test'

>>> assert dev.ctrl_transfer (0x40, CTRL_LOOPBACK_WRITE, 0, 0, msg) == len(msg)

(@oooooooo)

8 pyUSBODOODODO (contro) 1000000000 000000000000 O0O0O0O0OOOOOD (alternate control endpoint) O O O
Jo00ooO0o0oO000oOo00UOo0O0O0o0O00DO0D0OO0OU0O0O00OOODODOUOOoOm

32. 0000000 DOOUOOODOO0OOOOOOO 13
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(ooooooooon)

>>> ret = dev.ctrl_transfer (0xC0O, CTRL_LOOPBACK_READ, 0, 0, len(msg))
>>> sret = ''.join([chr(x) for x in ret])

>>> assert sret == msg

00000000 DOO0ODO0ODO0ODOO00OCO0OOO0O0OO0ODOOOOO 20000000000 (custom control
request) 0 000000000 O0D0O0O0OCO CTRL_LOCPBACK WRITEOODODODOOODODODOOODO
CTRL_LOOPBACK _READ I UO0OOODOOOOOODOODLOODODO

000 400000000000000000 (standard control transfer) 0 0 0 O O O bmRequestTypel
bmRequestd wValueld windexOODO 5S000000000 (OO :data_or_wLength=None) D OOUT OO DO
ooobob0obobo0ob00o INODDOoDOobOobobOoboob boboooobObOOarray __init. O000ODO
goooOoOoOoQoOoOoOoOoOoOoOoOOUOOOCOOOOOOOOOCOOOOOO DOODODODODDODODODODODO
00000 None(UDODO INODODOD 0)OD00O0OOOOOODOODODODODOODODODODODODO
00000000 (DO:timeout=None) J 1000000 OD0O0DO0D0ODOO0OOODODOODOOOOOOOOODO
0o (uoooooooooo)y ouTOoooouoooooooooooooooooODoDOooODODODOINDO
goboobbooboobbotob araydogoboon

Oob000000000000 writel read00000CO0DOCOODOCOOOOOOOOOODOCOODO
ooobooooooooboooooooooobo0ooboOoOooooOoooooOo0oDbOo0ooobooOoooooboOooD
ocol1ooooooOooOoOoooOooobOoOoboOooooooooooooooOon:

>>> msg = 'test'

>>> assert len(dev.write(l, msg, 100)) == len(msg)
>>> ret = dev.read(0x81, len(msg), 100)

>>> gsret = ''.Jjoin([chr(x) for x in ret])

>>> assert sret == msg

OO0 (endpoint) O 300 (timeout) D0 DO 0000 read/write 0 0 00000000 ODOOODOOODOOODO
O00O00U00oDooooUoU0U0o 2000000000000 0O00OOO0O0OO (write)DODDOOOOOODOO
O (ead) 000 read 000000000 aray000OO0O0O000ODOOOOOwriteOOOOOOOODODO
gbobooooogoog

000 200000000000000000000000D00O00OO00O array00D00O0O00DO0O read O
ctrl_transfer 00000000000 ODOO0O0OOOO0OOODOOOODODODOOOOOO array.itemsize
gdooooooao

ctrl_transfer00000 timeout OOOOO0OO0O00O000OO0OO timeout OO0O0O0OOOOO0OOOO
000000000 Device.default_timeout 00000000 O0O00OOO

328 00O OoOoOOd

00000000000000 usb.control OOOOO USBOODODO (standard USB control request) 0 0 0 O
O00U00000wsb.utilOO0OO000O0O0O0OO00OO0O0OOO0O0000O0O0OO0O0O0OO0OOO get_stringO0O
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gogoo

33 000

331 000000000 oOoooDoooooooOOd

00000 libusbO0 000000000000 libusb1.000000libusb0.10 1000000000000 O
00D0OpenUSBOOOODODOODOOOOOUSBOODOODOOOODODODO (Towerof Babel)DODODOOODO ()
OpyUSBOOOOOOOOOOOOOOOOOOPYUSBOOOODOOOOOOOODOODOOOOOOOOOO
Oo0000oooo0 0ooooouUSBOOOOOO0O0O0oOoOoOoOoO0OoOopyUSBOOOO0O0ODOOODOOOOOO
000000 00000000000 Lbusb1.0000000000O00OOOO

findOO0ODOOO0ODO0D0OO0O0DOO000000000000000 backendOOOOODOOO OODOODODO
000000000000 O00 1000D0000D00 0000000 usb.backend.IBackenddDOOOODO
O000O0O000O0O0OO00DOOOo0o0ooooOooo USBOO0O0OOOoOODOOoOOoDOOoOoOooooOO PyUSB
O0O0OD0OO0O00O00 libusb 1.0(CCCCODO) O libusb 0.1 0 OpenUSB(O O O)OD O OOOOOOO

gobbooobbooobbooobooobbooobboob IBackendd 00O OOD0ODOOODODOODO
Ubobobo0o gbobOobod usb.backendDUOODODODODOODOOOOOOODOODOO

332 0000000000...

Python 000 OOOODODODO (automatic memory management) ] D0 0000000000 000000000
OooooooooooooooOoocooOO0oOoOooooooooooOooOoooOo ooooOogopyuSBOOOODO
000000000000 o0ooUoo0 (@UO00U00000oU0Do0oo00oo0Do00oooDO)00oOooooon
Oo0000000000000Oo0oOo0O0O00000000OPYthonDDOODOOOOOOOOOODODOODODO
(nondetrministic) 0000000000000 O0OO00O0OODOO0OOODOOOODOOOODODODOOOOODOO
oo0ooooo0o0ooo00ooo0o0ooo0o0oooO00ooOO0o00oOoOO00oOoOO00oOoOO00oOD
gobodbbO0ueusb.util 0000000000000 DOOO0ODOODOOODLOODDOOOn

00000000 (interface) 00000 (claim) 00000 (release) 0000000 claim_interface O
00 release_interfaceOUOUOUOOOOO0ODOO claim_interfacelOUOOUOOOOOOOOOOOODOO
oooooooooooOooboOoOooOoboOoooooOo0oobOOoDbD ObOobOoOoboOoOOoOoooboooDOoOoobOoD
000000000000 OD0O0O0O release_interfaceO0O0OOOODOODODOOOOOODODOODOD
(clam) 0000000000000 O00O0OO0O0O0DO0OOO0OO0ODO0O0OO0OO0ODO0OOODODO0O0OO
0000000000 (manual interfaceclaim) D0 OO O0Olbusbh 000000 0DO00OO0O0OOOOOOODOODO
O ( configuration selection problem ) 000 OO0 OO

ocoooooooooooooooooooooooooooooooooo(@ooOoooOooooboooboon)

“ 00000000000000000000000 000000000000000000000000000
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Uob0000000 dispose_resources U0UOUOOOO0O0OO OO0O0OO0OOO0OO0OODOOOOOOOOOO
ooooooooooooo(@uobobobooooboOoobDbo0o0)0dfind0DOOO0ODOOOOODOOOD
ooobooooo

333 00000 oooooooon

0000000000O00USBOOOD APIODOOOOOODOOOOOONOONONONONOD 00000000
0000000 find_library) ctypes 000000000 Linux 000 UNIXOOOOOOOOOOOOOOOO
find_library 00000000 (/sbin/ldconfig 0 gec O objdump 00)0 000000000000 O00O0
00000000

coobooooooooboooooooOoooOoboOoOobOOo0oOoOboOoOooOoOOoOoOobOOoOoobOOoOooooOoboOooon
OO0 OoOoDOoOoO0O0OO0O0O0O0O0OPYUSBOOOOOOO find library() 000000000000 O0OOOO

ooooooooooooo:

>>> import usb.core

>>> import usb.backend.libusbl

>>>

>>> backend = usb.backend.libusbl.get_backend (find_library=lambda x: "/usr/lib/libusb-
—~1.0.s0")

>>> dev = usb.core.find (..., backend=backend)

get_backend() 00 O find_library 000 0000000000000 0O00O0OOO0O0O0OOO0OODOOOOODO
oooboocooobooooooocooon

334 000U d

OO0ODoOoO0O pPyUSBAPI(OOOCOO 0XOO)OOUOOOODOODOOUOOOOOODOOOOODOOO AP
gogooooooboobooboobobboboooodooooobobobobbbbbodoUb bbb L O
000000000 000D0O00O000 PyUSB1.000 usb.legacy 000000 O00O0DO0O0O0OOOOODO
OAPIOOO0OO APIO0ODOO0MO0O0O0O0OO0O0DOO0ODODO0DO0OODO import usb 0 import
usb.legacy as usb 00 0000000000000 O0O0O0O0O0OOOOOOOOOOOOOODOOOOO
gobobbboooooobbboo ooobbbbboooobbbbibdf0d usbolegacy00ooooon
000000000 import usb 000000000000 OODOOOOOODODOOODODODODOODODDODOD
oooo0oooooO0o0o0o0ooooO0O000oooOOO00o0ooooOOO0o0@EOo:D0bDOoOOOoOOOOD
OO0 PyUSBOOOODOO PyUSBOOOOO Python OODODODOO0OODO0ODOODOODOODOODOOOODO
USBError.message 0 USBError.strerror 00000000000 OUSBError O IOError OO0 OOD0OOOODOO)
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http://docs.python.org/3/library/ctypes.html#finding-shared-libraries
http://docs.python.org/library/ctypes.html
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4.1 "No backend available" O 000000000 ooooooooOoO?

oo0oo0ooooooo400000000000:
1.0000 busbO0OOOOOOODOODODODOODOOOO
2. 0000 lhbusb0000000000O0O0O0DODOOOOODOOOOODOO
3.0000 ibusb00O0D0O0O0O0ODOOOODODOO
4 0000 pyUSBOOOOOOOOOOODOOO

uoboboooooOooooboooboooooooOoooOooOoOooOooOooboOooon:

import os
os.environ['PYUSB_DEBUG'] = 'debug'
import usb.core

usb.core.find ()

ggoboobooboooooobobooooobobbooooobobb booobbbbbooooLDbbbooooo
oboboooooboobooboboboboooooobooboboboboboooobooon

4.2 Windows U libusb 00 0000000000000 O0OOOOOOR?

libusb O O O libusb-win32 0 Windows 000000000000 zadigODOOOOOOOOO

43 0000000000000 O0D000O0O00O0O0D0OO0O0D0O0000

LbusbI OOOOOOOOO:



https://libusb.info
https://sourceforge.net/p/libusb-win32
http://zadig.akeo.ie/
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>>> import usb.core
>>> from usb.backend import libusbl
>>> be = libusbl.get_backend()

>>> dev = usb.core.find (backend=be)

44 libusb 000D 0000000 O0DO0OO0ODOOOODOOOODOOODOOOOOO
0d

tutorial O Specify libraries by hand (0 0:0000000000000)0000O

45 000000 (configuration) D OO OO0 OO (configured) O OO0 O
00000 set_configuration() D DO00OO0/000000 ODOOO

000 set_configuration() 00 O0O0OOD0DODOOOOODOODOOOOAO libusb documentation O
libusb_set_configuration () O00OO0OOOOOOOO:

00000000000 (configuration) 0000 (configure) 0000000000 O0OOOODOO0O
O0000D0O0O0O0OD0DO00O0UOOoOOO (lightweightdevicereset) 0000000000 OOOODO
(current) 0 O O (configuration) 0 0 00O SET_CONFIGURATION OO OOOOOOOODOOOOO USB
O00000000000D000D00O (asetting 00000000 O0OCOOOOOOOODOOOOODOOO
reset 0 00 0)0O

Uoo0o0OO00000 write() OODOOOOOOOOOOOOODOOOOOOO

0000000000 0D0O0000 configuration selection and handling (O O (configuration) 00000 0) 00O
O00000000o0oooo0o0oO0O0U0000ooooDoOo0O0O "00000 (configuration) 0000000
00000000 (configuration) OO O OOOCOOOOOOO"

try:
cfg = dev.get_active_configuration()
except usb.core.USBError:
cfg = None
if cfg is None or cfg.bConfigurationValue != cfg_desired:

dev.set_configuration (cfg_desired)
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https://github.com/pyusb/pyusb/blob/master/docs/tutorial.rst
http://libusb.sourceforge.net/api-1.0/group__libusb__dev.html#ga785ddea63a2b9bcb879a614ca4867bed
http://libusb.sourceforge.net/api-1.0/libusb_caveats.html#configsel
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51 0000000

5.1.1 usb.backend D OO OO

gobooooo

usb.backend.libusb0 O OO 0O

usb.backend.libusb0.get_backend (find_library=None)

usb.backend.libusb1 OO OO0 0O

usb.backend.libusbl.get_backend (find_library=None)

usb.backend.openusb 00 000
ooooooo
usb.backend -0 0000000000 OOOO
0000000000000 D0000O0oOoOn:
IBackend- OO OOOOOOO0OOOODOOO

OOO0OO0OO (backend) DOIBackend DO DO ODOOODOOOOOO PythonOOODOODOOOOODODOODODODODO
OO0OO0OC0OOIBackendOOOOOODOOOOO

PyUSBOODODO libusbOOODOO 0.10 1.00000 OpenUSBOOODOOODOOOOOOODODOOOOOOO
bPyUSBOOOOOOOO0O0O0O0OO0O0O0OOODOOOO0O0O0O00OO0O0OO0O0O0O0O0O0O0O0O00000A0 get_backend()
ooboobooboooooooooooboobOoooOoooOooboobOOoobDOoOoDOoooOooooooon
oobooOooooocoobOocoOobobcOooboOoooooOon:
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import usb.backend
class MyBackend(usb.backend.|Backend): pass
def get_backend(): return MyBackend()

000000000000 0D0O0O00DOO0OD0O0O00 usbeorefind) 00000000 DOOCOODOOOOOOODO
goboooobooboono:

import custom_backend import usb.core

myidVendor = Oxfffe myidProduct = 0x0001

mybackend = custom_backend.get_backend()

dev = usb.core.find(backend = mybackend, idProduct=myidProduct, idVendor=myidVendor)

coobooooboooobooOoooooooOooOoobooO0oooOooooOoo0OobOOoOoOoboOoOooooOooOoon
get_backend) 000 O0O000000O0O0O00O0O0O

find) 0000000000000 0000000000O00000000O00O00000O0000 100000000
gooooooofind)0OOOOOOOOOOOCOOOOOCOOO

class usb.backend.IBackend

ob00D0:usb._objfinalizer.AutoFinalizedObject
ooooOoOoooooooooo

Backend OO ODOOOOO0OOD0O0OO0ODOODOOODOOD O00O0OO0DO0O0OO0O0O0O0ODOOODOO
00000 NotlmplementedError 00 00000000 D0DO0OO0UO0DODOOOOOOODOOOOODO
gogboobobooboobbooboo

Python 0000000000000 0IBackendO0 0000000000000 0IBackendODOO0O0OOO
OO0O0O00OO00 IBackendOOO O0O0O0OIBackendOOOOOOOODODOOOOOOOOOOOIBackend
uobooooooooobooboooooooooooooooo

attach_kernel_driver (dev_handle, intf)
00 detach_kernel driver) D0 0000000000000 O0O0000O00OO0ODOO0OOOOODO
goooooao

bulk_read (dev_handle, ep, intf, buff, timeout)
000000 (bulkread) OO OODOO

dev_handle O O open_device) UO OO 0OOODOCOOOOUOUOOO epU00ooooooooooo
00000000000 bEndpointAddress 0 0000000 itf 00000000000 OOOODO
00000 bInterfaceNumber U D 000000 buff COO0O0 000000 O0OODOOOOOOOOOO
0000000000000 00000000D0000000D000000O0tmeoutd00000OO0
ddddooooooooooooooooon
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gobodobbooboobbooboonoboon

bulk_write (dev_handle, ep, intf, data, timeout)
000000 (bulkwrite)DOOOODOO

dev_handle 0 Oopen_device) 000000000 DOO0O0OUDOO0O ep0000O0D0ODOOUOODDOOO
0000000000 bEndpointAddress 00000000 intf 0000000000 DOO0O0OODO
00000 bInterfaceNumber 0000000 data 000000000000 DODOCOOOO OOOO
arrayarray 000 0000000000000 OOCO0O0O timeout0000000D0OOCOOOOODOO
goooooooooooo

gobooboobbooboobboobda

claim_interface (dev_handle, intf)

000000000 0000d (claim)0O000O

00000000000 (claim0 USBOOOOOOOOOOOOOOOOOOUSBOOOOOODO
00000000 0000000000000000000000D00000 (requesty 000000
0000000000000 (ransfer) 0000000000000 00O0O0OO00OOOO

dev_handle O open_device) D0 D000 DD000D0000O0IfO000OOOOODOOOODO blnter-
faceNumber 00 OO0 OO0 OO

clear_halt (dev_handle, ep)
O000000000/00 (halt/stal) OO OO0OO0O00OO

close_device (dev_handle)
00boo0ooooooooooooDooon

goboobboooboboobooobobooboobbooboobbooboobboboboobbo
ood

ctrl_transfer (dev_handle, bmRequestType, bRequest, wValue, windex, data, timeout)

0000000 000)000 (contro) 100 DDOOODO
000000000000000000 bmRequestType 0 0000000000000

dev_handle 0 O open_device) 00O 000000 OOOOOOO bmRequestType O bRequest O
wValue 0 windex D0 0OOO0OOCOOOCOCOCOOOOOOOOOOOO data0O0O0O0O0O0OoOoooog
olTooOOOoOooOOoOoO0ooO0OoooO0UooOoO0ooOoO0OoDOooooOOooOoINOODOOOobOOOO
o000 bbb oo b o000 ooooooobo
dataitemsize 0 0 0000000 CO000O0000O timeout 00000000000 CCOOOOO0OO
gooooooooo

ouToOOoOOoOOoOOOO0OOOO0OOOOOOOOOOINDODODODODODODOOD arrayarray 00000
ooooooooo
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detach_kernel_driver (dev_handle, intf)

ooooOooooooobooooooooboooooooa

0000000000000 00000000 (claim000O000OQCO0OOOOO

enumerate_devices ()

00000000DoD0ooD0ooogo USBOODOoDOoooOoooodoOooo IboDooOoooooo
(terable) DO OD0OOOOOOOOODOOOOOO

000000000000 (deviceidentificationobject) D000 000000000000 000O00OO
oboboooooog

get_configuration (dev_handle)

OO0 (current) 1000000000000 (configuration) 0 OO O

000000000 O000O0oDoOoO0OO (configuration) 0 bConfigurationValue 00 D0 00O OO0
000 OoSO0000000000000000000000000 (controlrequest)y 00000000
dev_handle 000000 Oopen_device 10000000000 0000O0O

get_configuration_descriptor (dev, config)

0000000000 (configuration) 0000000 OODOO

00000000000000000000000000000000000 (configuration) 0 0 O O
0000000000000000000it0000000000000000 (00000000
00)0

dev00DO0DO0DOD00ODOO0ODOODOOOOOOODOCconfigOOO (congigure) 10000000000
(bConfigurationValue 0 0000000000 O) D OOO0OOOOCOOODOOCGET_DESCRIPTOR O
godoooooooboooboooboooboooooooobooooooon

get_device_descriptor (dev)

gobooboobbuooboobboobooboo

00000000 00000000000000000000000000000000000000
O00000000000000 00000iimt0000000000000000@O000000
0000)o

dev 0 Oenumerate_devices) D00 0000000000000 O000OO00OO0O0OO0O0OOO0OOOO
ood

get_endpoint_descriptor (dev, ep, intf, alt, config)

cooboooooocooboOoooOooOoOoOooObocOoOoobooOon

000000000000 0000000000000000000000000000000000
0000000000000 00000Imt0000000000000000 (000000000
00)0
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epUUO0D0OO0ODOOOODOOODOODODDOODDODOODDOODLDbODOODOOODOO
(bEndpointAddress 1 0 0000 000) 000 devO intfO altD config O O get_interface_descriptor() O
O0o000o0o0oooooooouoooon

get_interface_descriptor (dev, intf, alt, config)

gobooboobobooboobbooboobboobod

coobooooobooobooooooOoooocOoOoOoO00ooOoOooboOoOoobooOoOoOoooOboOooon
gooooooooOoOOODOODODOOOO0OO0 O0000Imt0000000000000000 (O
ocooooooooo)o

dev 00 OO0O0ODODOOODODOOOODODDOO intfO0O000ODOO (blnterfaceNumber 0O 0 0O O O
O000)OODOOUOO0O0O0OO00O0OO0OO000OO0000O0Oaltd (bAlternateSetting 000 O) 000
O (alternate setting) 000000000000 OCODOO0OOCODOOOOOOOODOOO (alternate
setting) 0000000000000 000OO0at0DOO0ODOOODOOODOOODDODdconfigO
OO (configuration) 00000000000 (bConfigurationValue 000000 OCOOOODO)O

get_parent (dev)
0000o0o00ooooooooooon

intr_read (dev_handle, ep, intf, size, timeout)

OO0OQ0Q0OOO (interruptread) 00O OO0

dev_handle O Oopen_device) D0 0000000000000 0ep 00000000000 DODOOO
OO0O00D0O0O0O0000 bEndpointAddress 00000000 0000000000000OG0OO
00000 blnterfaceNumber 00000000 buff 00000000000 OCOO0OOOOOOOO
ooooOoOoOoOoOoOoO0O0O0O0O0O0O0O0O0O0O0OO0O0O00000000000tMecut 1000000
ooobooooboooobooooboooooon

coooooooOoocooboocoobobocooboooo

intr_write (dev_handle, ep, intf, data, timeout)

OO0OQ0Q0OO0ODOO (nterruptwrite) 0000000

dev_handle O Oopen_device) DO DO O0DOOOODOOOUODOOO eep00D0OO0D0ODOOOODOOO
0000000000 bEndpointAddress 00000000 intf 00000000000 OOO0OO
00000 bInterfaceNumber 0 D0 00000 data 0000 DO0OODOOODODOOODOO OOOO
arrayarray 00 0 0000000000000 0O0O0O0O0O timeowt00000000000OOOOO
goooooooooooo

coooooooOoocooboooboobocoooo

is_kernel_driver_active (dev_handle, intf)

cooboooooooooooOoOoOooOoboOboOoOobooOoOoOoooOboOoOoooa

000000000000 0000000000000000000000 (clam)00000O00O0O
oboboooooooooogoon
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iso_read (dev_handle, ep, intf, size, timeout)

ooooooooboooboooobood

dev_handle 0 Oopen_device) DO O OD0O0O0000O0CODOOOCep00000000000000O0O
O000D00O00000 bEndpointAddress 1 0000000 00000000000 OOOOO
00000 bInterfaceNumber 0 0000000 buff OO O0O0O0OO0OOO0OOOOOCODOOOOODO
0000000000000 00000000000000000000000tmeout01000000O
oboboooobooboobobobooooo

ooboooooooooboocoobobooobooooo

iso_write (dev_handle, ep, intf, data, timeout)

ooooooooooobooooobood

dev_handle 0 Dopen_device) D000 000000000000 ep00000O00OODOODODOO
O000000O0O00O bEndpointAddress 0 0000000 mf 0000000000 0OCOODOOO
00000 bInterfaceNumber 0 0000000 data 0000 D0OD0OODOODOODOODOOODOOOO
arrayarray 0 00 0 0000000000000 D00O00 tmeout0000000000000O0ODO0O
goooooooooooo

oooooooooooboooboocoooo

open_device (dev)

O0OO0DODO (dataexchange) 00000000 OOOOOO

O0000000000000devO0O0O0OOOODODOOOOODODOO0O0O00000O0O0O0O0O0O0OOO
gboboooooobobobobooooooooobobobobooooog

00000000 (communicationinstance) 0 0 0000000000000 DOODODODOOOOO
000 (communication method) D00 OO0O0OO0OO

release_interface (dev_handle, intf)

000000000000 (claimed interface) DO OO 0O

dev_handle O intf O O claim_interfface 0 0 00000000000 0OO0OO

reset_device (dev_handle)

gobooobooboo

set_configuration (dev_handle, config_value)

000000000000 (configurtion) 0000000

0000000000000 0000O0000000O0000D000O00O00U00O0O0OO dev_handle
000000 open_device) 00D 0D0000O0O0OODO0O0OOOconfig_valueOOODOOOOOODO
OO (configure) 0 000000 bConfigurationValue 0 0 000000

set_interface_altsetting (dev_handle, intf, altsetting)

O0O0O0OO0OO0OO0OO0OO0OO00O (alternate setting) 00O 0O 00O

24
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0000000000000 00D000000000 (alternate setting) 00000000000 O0OO
OO0O0O00OOdev_handle 0 Oopen_device) DODODOO0O0O0O00O00O0O0OOIntf O altsetting 0 0 O
OOOOCCOOOOO0O0O0O0O000 binterfaceNumber O 0 O bAlternateSetting 00000000

52 0000000

5.3 usb.control D OO0 O

usb.control - USB 0 0 0O 0O 0O O (standard control requests)
I A A O

get_status - 0 0 0O (recipeint) 0 D0 OO0 00 OO clear_feature - 0 O O (recipient) 0 O (feature) D OO0 OO
set_feature - 0 0 O (recipient) O O (feature) 0 O O O get_descriptor-0 0000000000 DO OO set_descriptor
-00000000000000 get_configuration- 00 000 O (configuration) O 0O O O set_configuration - 0 O

0000 (configuration) 0 0 O get_interface- 00 00000000000 O0OO set_interface-0 000000
gooOooooo

usb.control.get_status (dev, recipient=None)

ODO00OD000 (recipient)y D00 O0OOOOOO
devO0OOOOCOOOOOOOOOOOOOOOO0OOO0OO0O0O0OO

000 (recipient) 0 None (O OO OOCOCOOOOOOOOODODO)OOO Interface 0 0O Endpoint OO
gooooboooooooooo

Ooooo0O0o0o0o0oooooo0ooooo0oo0200000000000000000

usb.control.clear_feature (dev, feature, recipient=None)

00000 (feature) 000D O0DO0OODOOOODOO
dev 000000000 DODOO0DOO0OODODOOOOOODOOOO
feamre 00000000 D0OODO0DOO0O (feature) DO OO OO0

OO0 (recipient) 00 None (0O DOOO0OOCOOOO0OOOOOODODO)OOO Interface D 0O Endpoint O O
00000oogouoogoogooo

usb.control.set_feature (dev, feature, recipient=None)

00000 (featuwre) DOOOOOODOOOOOO
dev 00000000000 O0DOOOOODOOOOODOOOOO

featwre 0000000000 ODODOO (feature)y 000000

52. J00OOOOO 25
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000 (recipient)y 00 None (0 OO ODODOOOOOODOODOOO)OOO Interface 00 O Endpoint O O
oooooooooooooon

usb.control.get_descriptor (dev, desc_size, desc_type, desc_index, windex=0)
ooobOooooooooo

dev00000O00DODOO0ODOOOOOOOODODDOODOOOO

desc size 00000000 O0ODOOOODODOOO

desc_type O desc_index 000000000000 DOO000000O0OO000000 windexOODOOO

J00d0oO0oO0oO0O00000oooooo Ib0OO000O0000O0O0ODOD0O000000O0OOOoOO0o0ooOoOa
windex 000 00Q00O

usb.control.set_descriptor (dev, desc, desc_type, desc_index, windex=None)

gogboodoboboobuoobboobobooboobboobuoobbooboo
dev0O00OO0O0OOOOODOOOOOOOODOOOODOOOO

desc000D00OO0O0ODOO000O0O0O00O0O0O00OOODOODOOODOOOOO desc_type O desc_index O O
0o00000ooooooooooo0o0000oo0 windexOOOOOOOOOOOOOOOOODOODO
0000 IbO00000O0 0O0000000000000000000000000wIndexOOOOODO

usb.control.get_configuration (dev)

O0000000O (current)y 00000000 (configuration) 00O O DOO0O

dev0O000O0O0DODOO0ODOOOOOOOODODOOODOOOO

00000000000 D00O00000DODOO Device.get_active_configuration J 0000000000
goo0ooooobooooooooooooooo

usb.control.set_configuration (dev, bConfigurationNumber)

00 (current) 00000 (configuration) 0000000
devO0OOOOODOO0ODOOOOOOOODOOOODOOOOO

usb.control.get_interface (dev, binterfaceNumber)

O000O000000O0OU (alternate setting) 000 (current) OO0 00O OO
dev0O00OO0O00DDOO0DOOOOOOOODODOOODOOOO

usb.control.set_interface (dev, binterfaceNumber, bAlternateSetting)

O00000O00O00O00O (alternate setting) D OO OO O0O

dev0000O0O0D0OOO0ODOOOOOOOODODOOODOOOO
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5.4 usb.core 00000

usb.core - 00 USB OO
000000O00o0oOOo0bOooooOooonoog:

Device-USBOOODOODODODODODOO Configuration - 0 O (configuration) 0000000000000 Interface -
0000000000000 000000000 Endpoint-00000000000000000O000O0 find() -
USBOOOOOOOOOOshow_devices)-O0O0O0O0O00OO0O0ODOOOOOO

class usb.core.Device (dev, backend)

ob000:usb._objfinalizer.AutoFinalizedObject
DeviceDODODOOOOOO

00D0Do0ooouUSBOO0O0O0O00000oo0oooo0ooooooooooooooooooooo o
o000oo0o0ooooO000oo0o0oooO00ooOO00O 0ooO0o0oooOo0o0ooDoooooOo
OO bDescriptorType OO O OO OOCOOOOODOOODOOO:

>>> import usb.core

>>> dev = usb.core.find()

>>> dev.bDescriptorType

0000000000000 O00000O0000O00DO00O0O0D UOD0ooooooooooooo
set_configuration) 0 0 0000 00000000000 OOOOOOO (aknown conifgured state) 0 0 O
O0000OO0O0O0OQ0O0ODOO0OO0OOODO set_interface_altsetting) 00000000000 OOOOOODODO
0ooDoooooodwrite)d read) 000000000 DOODOOOOO

oobooooooOoooobOocooboocOooooooboooOoooogn:

>>> import usb.core
>>> dev = usb.core.find(idVendor=myVendorId, idProduct=myProductId)
>>> dev.set_configuration ()

>>> dev.write(l, 'test')

O00000000000000000000myVendorld D00 myProductld 000000000000
000000000000 mMOo00o0o0O00000000000000A0 (configuration value) 0 100
0000000 ooooooooooomooooooo ox0looooooooooooooo

O0O00OO00OO00OO00O0O0O0cetrltransfer 00000000000 OODODODODOODOOOOOOOO
0000000000000 000 Device.default_timeout 0 00 0O O O O O O Device.default_timeout O O
000bOO00O0oooooooooOOoDbDOoDo

attach_kernel_driver (interface)
000 detach_kernel_driver) OO OOOODO (detach) DOODODOOOOODODODOOODOOOOO0O
00000000 (reattachy DO OO
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interface 0000000000000 O000ODOO0DO0O0OOOO0OOOOO0ODOOOOOOO

backend
Ogo0000oo0o0oo0ooOoo0oO0oobooooboooooo

clear_halt (ep)
ep0000000DOO0OODO hal/stalDOOODODOOODOO

configurations ()
000000 oOOo0obOooooOooooon

ctrl_transfer (bmRequestType, bRequest, wValue=0, windex=0, data_or_wLength=None, time-
out=None)
0000000 000000 (control transfer) 00 O 00O
0000000000 00000o0bO000bO000000DbO000DOO0oOoooOOoO0oooOoOoooo
Ogo0000o0o0o0ooO0bo0o0oo0oboo0ooooooOm

00000 bmRequestTyped bRequestl wValued windex 0 O USB O 0O 0O O O O (Standard Control
Request) OO0 OOOOOOODO

Control requests may or may not have a data payload to write/read. In cases which it has, the direction bit of
the bmRequestType field is used to infer the desired request direction. For host to device requests (OUT),
data_or_wLength parameter is the data payload to send, and it must be a sequence type convertible to an
array object. In this case, the return value is the number of bytes written in the data payload. For device to
host requests (IN), data_or_wLength is either the wLength parameter of the control request specifying the
number of bytes to read in data payload, and the return value is an array object with data read, or an array

object which the data will be read to, and the return value is the number of bytes read.

default_timeout

Default timeout for transfer I/0 functions

detach_kernel_driver (interface)

Detach a kernel driver.
If successful, you will then be able to perform I/O.
The interface parameter is the device interface number to detach the driver from.

get_active_configuration ()

Return a Configuration object representing the current configuration set.

is_kernel_driver_active (interface)

Determine if there is kernel driver associated with the interface.
If a kernel driver is active, the object will be unable to perform I/O.

The interface parameter is the device interface number to check.
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langids
Return the USB device’s supported language ID codes.

These are 16-bit codes familiar to Windows developers, where for example instead of en-US you say
0x0409. USB_LANGIDS.pdf on the usb.org developer site for more info. String requests using a LANGID

not in this array should not be sent to the device.

This property will cause some USB traffic the first time it is accessed and cache the resulting value for

future use.

manufacturer

Return the USB device’s manufacturer string descriptor.

This property will cause some USB traffic the first time it is accessed and cache the resulting value for

future use.

parent

Return the parent device.

product

Return the USB device’s product string descriptor.

This property will cause some USB traffic the first time it is accessed and cache the resulting value for

future use.

read (endpoint, size_or_buffer, timeout=None)

Read data from the endpoint.

This method is used to receive data from the device. The endpoint parameter corresponds to the bEnd-
pointAddress member whose endpoint you want to communicate with. The size_or_buffer parameter either
tells how many bytes you want to read or supplies the buffer to receive the data (it must be an object of the

type array).
The timeout is specified in miliseconds.

If the size_or_buffer parameter is the number of bytes to read, the method returns an array object with the

data read. If the size_or_buffer parameter is an array object, it returns the number of bytes actually read.

reset ()

Reset the device.

serial number

Return the USB device’s serial number string descriptor.

This property will cause some USB traffic the first time it is accessed and cache the resulting value for

future use.
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set_configuration (configuration=None)

Set the active configuration.

The configuration parameter is the bConfigurationValue field of the configuration you want to set as active.
If you call this method without parameter, it will use the first configuration found. As a device hardly ever

has more than one configuration, calling the method without arguments is enough to get the device ready.

set_interface_altsetting (interface=None, alternate_setting=None)

Set the alternate setting for an interface.

When you want to use an interface and it has more than one alternate setting, you should call this method
to select the appropriate alternate setting. If you call the method without one or the two parameters, it will

be selected the first one found in the Device in the same way of the set_configuration method.

Commonly, an interface has only one alternate setting and this call is not necessary. For most devices,
either it has more than one alternate setting or not, it is not harmful to make a call to this method with no
arguments, as devices will silently ignore the request when there is only one alternate setting, though the
USB Spec allows devices with no additional alternate setting return an error to the Host in response to a
SET_INTERFACE request.

If you are in doubt, you may want to call it with no arguments wrapped by a try/except clause:

>>> try:
>>> dev.set_interface_altsetting()
>>> except usb.core.USBError:

>>> pass

write (endpoint, data, timeout=None)

Write data to the endpoint.

This method is used to send data to the device. The endpoint parameter corresponds to the bEndpointAd-

dress member whose endpoint you want to communicate with.
The data parameter should be a sequence like type convertible to the array type (see array module).
The timeout is specified in miliseconds.

The method returns the number of bytes written.

class usb.core.Configuration (device, configuration=0)

Ooddddd: object
Represent a configuration object.

This class contains all fields of the Configuration Descriptor according to the USB Specification. You may
access them as class properties. For example, to access the field bConfigurationValue of the configuration

descriptor, you can do so:
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>>> import usb.core
>>> dev = usb.core.find()

>>> for cfg in dev:

>>> print cfg.bConfigurationValue

interfaces ()

Return a tuple of the configuration interfaces.

set ()

Set this configuration as the active one.

class usb.core.Interface (device, interface=0, alternate_setting=0, configuration=0)
0dodddd: object

Represent an interface object.

This class contains all fields of the Interface Descriptor according to the USB Specification. You may access
them as class properties. For example, to access the field bInterfaceNumber of the interface descriptor, you can

do so:

>>> import usb.core
>>> dev = usb.core.find()

>>> for cfg in dev:

>>> for i in cfg:
>>> print i.bInterfaceNumber
endpoints ()

Return a tuple of the interface endpoints.

set_altsetting()

Set the interface alternate setting.

class usb.core.Endpoint (device, endpoint, interface=0, alternate_setting=0, configuration=0)
000ddd: object

Represent an endpoint object.

This class contains all fields of the Endpoint Descriptor according to the USB Specification. You can access
them as class properties. For example, to access the field bEndpointAddress of the endpoint descriptor, you can

do so:

>>> import usb.core
>>> dev = usb.core.find()

>>> for cfg in dev:

>>> for i in cfg:
>>> for e in 1i:
>>> print e.bEndpointAddress
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clear halt ()

Clear the halt/status condition of the endpoint.

read (size_or_buffer, timeout=None)

Read data from the endpoint.

The parameter size_or_buffer is either the number of bytes to read or an array object where the data will be
put in and timeout is the time limit of the operation. The transfer type and endpoint address are automati-

cally inferred.
The method returns either an array object or the number of bytes actually read.
For details, see the Device.read() method.

write (data, timeout=None)

Write data to the endpoint.

The parameter data contains the data to be sent to the endpoint and timeout is the time limit of the operation.

The transfer type and endpoint address are automatically inferred.
The method returns the number of bytes written.
For details, see the Device.write() method.

exception usb.core.USBError (strerror, error_code=None, errno=None)
O00O000O: OSError

Exception class for USB errors.

Backends must raise this exception when USB related errors occur. The backend specific error code is available

through the *backend_error_code’ member variable.

exception usb.core.USBTimeoutError (strerror, error_code=None, errno=None)

oboo0000: usb.core.USBError
Exception class for connection timeout errors.
Backends must raise this exception when a call on a USB connection returns a timeout error code.

exception usb.core.NoBackendError

Ubo0obO00:valueError
Exception class when a valid backend is not found.

usb.core. find (find_all=False, backend=None, custom_match=None, **args)

Find an USB device and return it.

find() is the function used to discover USB devices. You can pass as arguments any combination of the USB

Device Descriptor fields to match a device. For example:
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find(idVendor=0x3f4, idProduct=0x2009)
will return the Device object for the device with idVendor field equals to 0x3f4 and idProduct equals to 0x2009.

If there is more than one device which matchs the criteria, the first one found will be returned. If a matching
device cannot be found the function returns None. If you want to get all devices, you can set the parameter
find_all to True, then find will return an iterator with all matched devices. If no matching device is found, it will

return an empty iterator. Example:
for printer in find(find_all=True, bDeviceClass=7): print (printer)

This call will get all the USB printers connected to the system. (actually may be not, because some devices put

their class information in the Interface Descriptor).

You can also use a customized match criteria:

dev = find(custom_match = lambda d: d.idProduct=0x3f4 and d.idvendor=0x2009)
A more accurate printer finder using a customized match would be like so:

def is_printer(dev): import usb.util if dev.bDeviceClass == 7:

return True

for cfg in dev:

if usb.util.find_descriptor(cfg, binterfaceClass=7) is not None: return True

for printer in find(find_all=True, custom_match = is_printer): print (printer)
Now even if the device class code is in the interface descriptor the printer will be found.

You can combine a customized match with device descriptor fields. In this case, the fields must match and the
custom_match must return True. In the our previous example, if we would like to get all printers belonging to

the manufacturer 0x3f4, the code would be like so:

printers = list(find(find_all=True, idVendor=0x3f4, custom_match=is_printer))

If you want to use find as a ’list all devices’ function, just call it with find_all = True:
devices = list(find(find_all=True))

Finally, you can pass a custom backend to the find function:

find(backend = MyBackend())

PyUSB has builtin backends for libusb 0.1, libusb 1.0 and OpenUSB. If you do not supply a backend explicitly,

find() function will select one of the predefineds backends according to system availability.

Backends are explained in the usb.backend module.
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usb.core.show_devices (verbose=False, **kwargs)

Show information about connected devices.

The verbose flag sets to verbose or not. **kwargs are passed directly to the find() function.

5.5 usb.legacy 00O O
class usb.legacy.Bus (devices)
goddddd: object
Bus object.

class usb.legacy.Configuration (cfg)
gooodO: object

Configuration descriptor object.

class usb.legacy.Device (dev)
0d0dddd: object

Device descriptor object

open ()

Open the device for use.
Returns a DeviceHandle object

class usb.legacy.DeviceHandle (dev)

O00000: usb._objfinalizer.AutoFinalizedObject

bulkRead (endpoint, size, timeout=100)

Performs a bulk read request to the endpoint specified.
ooooo
* endpoint - endpoint number.
* size — number of bytes to read.
* timeout - operation timeout in milliseconds. (default: 100)
Returns a tuple with the data read.

bulkWrite (endpoint, buffer, timeout=100)

Perform a bulk write request to the endpoint specified.
ooooo

* endpoint - endpoint number.
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* buffer - sequence data buffer to write. This parameter can be any sequence type.
* timeout - operation timeout in milliseconds. (default: 100)
Returns the number of bytes written.

claimInterface (interface)

Claims the interface with the Operating System.
00000 interface - interface number or an Interface object.

clearHalt (endpoint)

Clears any halt status on the specified endpoint.
O0OO0O0OCQC endpoint —endpoint number.

controlMsg (requestType, request, buffer, value=0, index=0, timeout=100)

Perform a control request to the default control pipe on a device.
googn
* requestType — specifies the direction of data flow, the type of request, and the recipient.
* request — specifies the request.

* buffer — if the transfer is a write transfer, buffer is a sequence with the transfer data, other-

wise, buffer is the number of bytes to read.

* value - specific information to pass to the device. (default: 0) index: specific information to

pass to the device. (default: 0)
* timeout - operation timeout in milliseconds. (default: 100)
Returns the number of bytes written.
detachKernelDriver (interface)
Detach a kernel driver from the interface (if one is attached, we have permission and the operation
is supported by the OS)
O0OO0OCO interface - interface number or an Interface object.
getDescriptor (desc_type, desc_index, length, endpoint=-1)
Retrieves a descriptor from the device identified by the type and index of the descriptor.
googad
* desc_type — descriptor type.

* desc_index — index of the descriptor.
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* len - descriptor length.
* endpoint —ignored.
getString (index, length, langid=None)

Retrieve the string descriptor specified by index and langid from a device.

ooooo
* index — index of descriptor in the device.
* length — number of bytes of the string (ignored)
* langid - Language ID. If it is omitted, the first language will be used.
interruptRead (endpoint, size, timeout=100)
Performs a interrupt read request to the endpoint specified.
ooooo
* endpoint - endpoint number.
* size — number of bytes to read.
* timeout - operation timeout in milliseconds. (default: 100)
Returns a tuple with the data read.

interruptWrite (endpoint, buffer, timeout=100)

Perform a interrupt write request to the endpoint specified.
ooooo
* endpoint — endpoint number.
* buffer - sequence data buffer to write. This parameter can be any sequence type.
* timeout - operation timeout in milliseconds. (default: 100)
Returns the number of bytes written.

releaseInterface ()

Release an interface previously claimed with claimInterface.

reset ()

Reset the specified device by sending a RESET down the port it is connected to.

resetEndpoint (endpoint)

Reset all states for the specified endpoint.
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O00O00QO endpoint —endpoint number.

setAltInterface (alternate)

Sets the active alternate setting of the current interface.
000000 alternate - an alternate setting number or an Interface object.

setConfiguration (configuration)

Set the active configuration of a device.
O0OO0OOCQO configuration - a configuration value or a Configuration object.

class usb.legacy.Endpoint (ep)
0oddddd: object

Endpoint descriptor object.

class usb.legacy.Interface (intf)

gododddd: object
Interface descriptor object.

usb.legacy.busses ()

Returns a tuple with the usb busses.

5.6 usb.libloader O OO OO

exception usb.libloader.LibraryException
oo0odO: oSError

exception usb.libloader.LibraryNotFoundException

00000dd: usb.libloader.LibraryException

exception usb.libloader.NoLibraryCandidatesException

00000 : usb.1libloader.LibraryNotFoundException

exception usb.libloader.LibraryNotLoadedException

doddd: usb.libloader.LibraryException

exception usb.libloader.LibraryMissingSymbolsException

ododddd: usb.libloader.LibraryException

usb.libloader.locate_library (candidates, find_library=<function find_library>)
Tries to locate a library listed in candidates using the given find_library() function (or ctypes.util.find_library).
Returns the first library found, which can be the library’s name or the path to the library file, depending on
find_library(). Returns None if no library is found.
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arguments: * candidates — iterable with library names * find_library — function that takes one positional arg

(candidate)

and returns a non-empty str if a library has been found. Any "false" value (None,False,empty str) is inter-

preted as "library not found". Defaults to ctypes.util.find_library if not given or None.

usb.libloader.load_library (lib, name=None, lib_cls=None)

Loads a library. Catches and logs exceptions.
Returns: the loaded library or None
arguments: * lib — path to/name of the library to be loaded * name — the library’s identifier (for logging)

Defaults to None.
¢ lib_cls — library class. Defaults to None (-> ctypes.CDLL).

usb.libloader.load_locate_library (candidates, cygwin_lib, name, win_cls=None, cyg-
win_cls=None,  others_cls=None, find_library=None,
check_symbols=None)
Locates and loads a library.

Returns: the loaded library

arguments: * candidates — candidates list for locate_library() * cygwin_lib — name of the cygwin library * name

— 1ib identifier (for logging). Defaults to None. * win_cls — class that is used to instantiate the library on

win32 platforms. Defaults to None (-> ctypes.CDLL).

 cygwin_cls — library class for cygwin platforms. Defaults to None (-> ctypes.CDLL).

« others_cls — library class for all other platforms. Defaults to None (-> ctypes.CDLL).

e find_library — see locate_library(). Defaults to None.

 check_symbols — either None or a list of symbols that the loaded lib must provide (hasattr(<>)) in

order to be considered valid. LibraryMissingSymbolsException is raised if any symbol is missing.

raises: * NoLibraryCandidatesException * LibraryNotFoundException * LibraryNotLoadedException * Li-
braryMissingSymbolsException

5.7 usb.utiloooono

usbutil -0 0000000000

oobooooooooobocooboocooobo:
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endpoint_address - return the endpoint absolute address. endpoint_direction - return the endpoint transfer direction.
endpoint_type - return the endpoint type ctrl_direction - return the direction of a control transfer build_request_type -
build a bmRequestType field of a control transfer. find_descriptor - find an inner descriptor. claim_interface - explicitly
claim an interface. release_interface - explicitly release an interface. dispose_resources - release internal resources
allocated by the object. get_langids - retrieve the list of supported string languages from the device. get_string -

retrieve a string descriptor from the device.

usb.util.build_request_type (direction, type, recipient)
Build a bmRequestType field for control requests.

These is a conventional function to build a bmRequestType for a control request.

The direction parameter can be CTRL_OUT or CTRL_IN. The type parameter can be
CTRL_TYPE_STANDARD, CTRL_TYPE_CLASS, CTRL_TYPE_VENDOR or CTRL_TYPE_RESERVED
values. The recipient can be CTRL_RECIPIENT_DEVICE, CTRL_RECIPIENT_INTERFACE,
CTRL_RECIPIENT_ENDPOINT or CTRL_RECIPIENT_OTHER.

Return the bmRequestType value.

usb.util.claim interface (device, interface)

Explicitly claim an interface.

PyUSB users normally do not have to worry about interface claiming, as the library takes care of it automatically.
But there are situations where you need deterministic interface claiming. For these uncommon cases, you can

use claim_interface.

If the interface is already claimed, either through a previously call to claim_interface or internally by the device

object, nothing happens.

usb.util.create_buffer (length)

Create a buffer to be passed to a read function.

A read function may receive an out buffer so the data is read inplace and the object can be reused, avoiding the
overhead of creating a new object at each new read call. This function creates a compatible sequence buffer of

the given length.

usb.util.ctrl_direction (bmRequestType)

Return the direction of a control request.

The bmRequestType parameter is the value of the bmRequestType field of a control transfer. The possible return
values are CTRL_OUT or CTRL_IN.

usb.util.dispose_resources (device)

Release internal resources allocated by the object.

Sometimes you need to provide deterministic resources freeing, for example to allow another application to talk

to the device. As Python does not provide deterministic destruction, this function releases all internal resources
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usb.

usb.

usb

usb

usb.

allocated by the device, like device handle and interface policy.

After calling this function, you can continue using the device object normally. If the resources will be necessary

again, it will be allocated automatically.

util.endpoint_address (address)

Return the endpoint absolute address.
The address parameter is the bEndpointAddress field of the endpoint descriptor.

util.endpoint_direction (address)

Return the endpoint direction.

The address parameter is the bEndpointAddress field of the endpoint descriptor. The possible return values are
ENDPOINT_OUT or ENDPOINT_IN.

.util.endpoint_type (bmAttributes)

Return the transfer type of the endpoint.

The bmAttributes parameter is the bmAttributes field of the endpoint descriptor. The possible re-
turn values are: ENDPOINT_TYPE_CTRL, ENDPOINT_TYPE_ISO, ENDPOINT_TYPE_BULK or END-
POINT_TYPE_INTR.

.util.find_descriptor (desc, find_all=False, custom_match=None, **args)

Find an inner descriptor.

find_descriptor works in the same way as the core.find() function does, but it acts on general descriptor objects.
For example, suppose you have a Device object called dev and want a Configuration of this object with its

bConfigurationValue equals to 1, the code would be like so:

>>> cfg = util.find_descriptor (dev, bConfigurationValue=1)

You can use any field of the Descriptor as a match criteria, and you can supply a customized match just like
core.find() does. The find_descriptor function also accepts the find_all parameter to get an iterator instead of

just one descriptor.

util.get_langids (dev)

Retrieve the list of supported Language IDs from the device.

Most client code should not call this function directly, but instead use the langids property on the Device object,

which will call this function as needed and cache the result.

USB LANGIDs are 16-bit integers familiar to Windows developers, where for example instead of en-US you
say 0x0409. See the file USB_LANGIDS.pdf somewhere on the usb.org site for a list, which does not claim
to be complete. It requires "system software must allow the enumeration and selection of LANGIDs that are

not currently on this list." It also requires "system software should never request a LANGID not defined in the
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LANGID code array (string index = 0) presented by a device." Client code can check this tuple before issuing

string requests for a specific language ID.
dev is the Device object whose supported language IDs will be retrieved.

The return value is a tuple of integer LANGIDs, possibly empty if the device does not support strings at all

(which USB 3.1 r1.0 section 9.6.9 allows). In that case client code should not request strings at all.

A USBError may be raised from this function for some devices that have no string support, instead of returning
an empty tuple. The accessor for the langids property on Device catches that case and supplies an empty tuple,

so client code can ignore this detail by using the langids property instead of directly calling this function.

usb.util.get_string (dev, index, langid=None)

Retrieve a string descriptor from the device.
dev is the Device object which the string will be read from.

index is the string descriptor index and langid is the Language ID of the descriptor. If langid is omitted, the
string descriptor of the first Language ID will be returned.

Zero is never the index of a real string. The USB spec allows a device to use zero in a string index field to
indicate that no string is provided. So the caller does not have to treat that case specially, this function returns

None if passed an index of zero, and generates no traffic to the device.
The return value is the unicode string present in the descriptor, or None if the requested index was zero.

usb.util.release_interface (device, interface)

Explicitly release an interface.

This function is used to release an interface previously claimed, either through a call to claim_interface or

internally by the device object.

Normally, you do not need to worry about claiming policies, as the device object takes care of it automatically.
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