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CHAPTER 1

WEITSINE
CPython ftfrgs M G 247 5 G T HRIE A EE R .
HA SR A AT ZE AT REA TR IH] o« B2 AH R BT 2 7] implementations .
1.1 %L1
Xf Python At HII, AT AFE E DA™ A4 R 38 0
’python [-bBAEi1iO0QsRStuUvVWxX3?] [-c command | -m module-name | script | - ] [args]

IR B LI 0 e g B B AT — A A

’python myscript.py

111 EO®E

fEREARHE 1 2T UNIX shell, {HARAE T —SURAM AR 7 A:

o YR PR R R A ty A TRRIE AR, B SR A G IITEA], EEIEA 4 EOF
(SCUEgE R4, HopeA: 53024 UNIX #i4% Ctr1-D ok 7F Windows H13% Ctrl-2z, Enter.)

o YRR — AN SO SR A— SR E R AR, B2 ARSI EEBOT AT AR -
o YR HRASE0, B oMz H SRR T A& LA R AR -

o MHMBPMH —c command B, B&AT command FT 4 H 1) Python 154] . FEIX B command 7] VAL ST
PAATAE A B B 22 45 1E ) . TR R S ASFE Python B4 2 A EHEAEHIAY!

. ;fuﬂ%ﬂ% FFPffH —m module-name B}, £37E Python R A% A 485 MR, IR AR I AR ¥
AT
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TEAR AR, 2o i A Se T i T .

— AR I s A EEFRRERR T AR IS 2, G IT A SECRIA sys . argv B ETEAICE
WIS (sys . argv0]) £ MNP FAH.
—-c¢ <command>
AT command w11 Python GRS . command 7] AR — 5B DAIATAF 4 F ) 2 2%iE ), Rl 24818 78
A HACRS —FE R A TEH .
MR B IR, sys.argv IWEDTCERN "—c" I H Y4 H HSERFPMA sys.path i9FFk (AR
VFZ H S B S B 2 B T A ) -

-m <module—name>

1E sys.path FHERIEEAFBRIFLFHNENER _main_ BHKHFT.

Since the argument is a module name, you must not give a file extension (.py). The module-name should be
a valid Python module name, but the implementation may not always enforce this (e.g. it may allow you to use a
name that includes a hyphen).

Package names are also permitted. When a package name is supplied instead of a normal module, the interpreter
will execute <pkg>.__main___ as the main module. This behaviour is deliberately similar to the handling of
directories and zipfiles that are passed to the interpreter as the script argument.

T BLRETUANE T N ERRAILA C G5 RI9 AR, IR EATIF AT X BLEY Python FEESCHE. {H
e ARSI T B p B, B AT BRI AR IR SO o

If this option is given, the first element of sys.argv will be the full path to the module file. As with the —¢
option, the current directory will be added to the start of sys.path.

VFZ R PRI AL S A A AT I 2B AR A A . R i — AP 72 timeit BB

python —mtimeit -s 'setup here' 'benchmarked code here'
python -mtimeit -h # for details

S
runpy.run_module () Python 5 0] DA 08 T A3 e

PEP 338 R AE R A AT
2.4 Bk Rg.
TE 2.5 JiR 5P : The named module can now be located inside a package.

F£ 2.7 iR Supply the package name to runa __main___ submodule. sys.argv[0] is now set to "-m" while
searching for the module (it was previously incorrectly setto "—c")

MIRHERIA (sys.stdin) R4 . WERbRMER AN — 20, WA -1,
WA H LRI, sys.argv I NICERR "—" I H Y400 HFREMA sys . path [Tk,
S

runpy . run_path () Python fCHn] DAE 8 1% 5530 e

<script>
AT seript 1) Python fURY, S HOVH—A> (LEXTEUIXT) U RS ARE, F817 54 Python SCfF. &L
# _main__.py SUFRIE S, SAE _main_ . py SCRY zip SCHF.

UEREE LT, sys . argv B E IR NLEG AT P E ML R

4 Chapter 1. 41758
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WA 2 R E e il —4> Python SCF, WAL EIZSCPFH H SRFRMA sys . path B9IF3k, H Hi%3C
PPN __main_ BEHORIAT.

USRI AR L B 1) — A H R sl zip SCHE, WA ZFRFPINA sys.path IRk, H HzAEH W
_main__.py XHFSPHAEN __main_ BIRARMAIT

TE 2.5 fH 2 Directories and zipfiles containing a __main___. py file at the top level are now considered valid
Python scripts.

If no interface option is given, —1 is implied, sys.argv [0] is an empty string (" ") and the current directory will be
added to the start of sys.path.

S

tut-invoking

1.1.2 EHEIN

-?
-h
——help
FTEN A A A TR I R K ik
JE 2.5 iR E: The ——help variant.
-V
——version

Print the Python version number and exit. Example output could be:

’Python 2.5.1

TE 2.5 iU P The ——version variant.

1.1.3 H{thi%kIn

-b
Issue a warning when comparing unicode with bytearray. Issue an error when the option is given twice
(~bb).
Note that, unlike the corresponding Python 3.x flag, this will not emit warnings for comparisons between st r and
unicode. Instead, the st r instance will be implicitly decoded to unicode and Unicode comparison used.
2.6 Fri i fE.
-B
If given, Python won’ t try to write .pyc or .pyo files on the import of source modules. See also
PYTHONDONTWRITEBYTECODE.
2.6 Fri i fE.
-d
Turn on parser debugging output (for wizards only, depending on compilation options). See also PYTHONDEBUG.
-E
ZWE T PYTHON* MgA B, BNl G B ) PYTHONPATH Fl PYTHONHOME
2.2 B RE.
1.1. %417 5
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-i
YA MABAE G SR AN T —c I, ERATHA S A 2 IR A ERGE, B AE
sys.stdin HARR—ANRuGHIME. PYTHONS TARTUP U A S HL
X JRI HIAL RAE AR T | A 7 W Ik A 4 SR A B MR ER . 73S PYTHONINSPECT,

-0
Turn on basic optimizations. This changes the filename extension for compiled (byfecode) files from .pyc to
.pyo. See also PYTHONOPTIMI ZFE.

-00
Discard docstrings in addition to the —O optimizations.

-Q <arg>
Division control. The argument must be one of the following:
old division of int/int and long/long return an int or long (default)
new new division semantics, i.e. division of int/int and long/long returns a float
warn old division semantics with a warning for int/int and long/long
warnall old division semantics with a warning for all uses of the division operator
Z W
Tools/scripts/fixdiv.py forause of warnall
PEP 238 —Changing the division operator

-R
Turn on hash randomization, so that the __hash__ () values of str, bytes and datetime objects are “salted” with
an unpredictable random value. Although they remain constant within an individual Python process, they are not
predictable between repeated invocations of Python.

This is intended to provide protection against a denial-of-service caused by carefully-chosen inputs that exploit
the worst case performance of a dict construction, O(n*2) complexity. See http://www.ocert.org/advisories/
ocert-2011-003.html for details.

Changing hash values affects the order in which keys are retrieved from a dict. Although Python has never made
guarantees about this ordering (and it typically varies between 32-bit and 64-bit builds), enough real-world code
implicitly relies on this non-guaranteed behavior that the randomization is disabled by default.

See also PYTHONHASHSEED.

2.6.8 FHIHE.

-s
AREH H P site-packages HEEME| sys.path,

2.6 FriEhfE.
S
PEP 370 —43 1 F7 I site-packages H 5%

-S
Disable the import of the module site and the site-dependent manipulations of sys.path that it entails.

-t
Issue a warning when a source file mixes tabs and spaces for indentation in a way that makes it depend on the worth
of a tab expressed in spaces. Issue an error when the option is given twice (—tt).

6 Chapter 1. $<1T5HE
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-u
Force stdin, stdout and stderr to be totally unbuffered. On systems where it matters, also put stdin, stdout and stderr
in binary mode.

Note that there is internal buffering in file.readlines () and bltin-file-objects (for line in sys.
stdin) which is not influenced by this option. To work around this, you will want to use file.readline ()
insideawhile 1: loop.

W% 217 PYTHONUNBUFFERED,

-v
Y BIRPA IR T — 255 5, SR HOmEAE B (SO BN B ) . é‘lE’E?AﬁHT (-vv),
AR A Eﬁ"ééﬁt/\iﬁﬁ%ﬁﬂ FI—2IHE . MAMEFBER A XEHUE BRI E R A, 7155
%] PYTHONVERBOSE.,

-W arg
Warning control. Python’ s warning machinery by default prints warning messages to sys.stderr. A typical
warning message has the following form:
file:line: category: message
BOATE LT, A ESAN T H A A TR B MR TR AT Bl — U BT nT 28 5 4 T B R 45 B e
B
FIDAZE 24> - T AN RS 2 N IVL I, R T 55— D UL I A . TR -
PR g g (H2, TEA SR */\ﬁgﬁtﬁj“\ﬂﬁﬂﬁﬁéﬂﬁxﬁl eI 5 R o
Starting from Python 2.7, DeprecationWarning and its descendants are ignored by default. The —Wd option
can be used to re-enable them.
Warnings can also be controlled from within a Python program using the warnings module.
The simplest form of argument is one of the following action strings (or a unique abbreviation) by themselves:
ignore Ignore all warnings.
default Explicitly request the default behavior (printing each warning once per source line).
all Print a warning each time it occurs (this may generate many messages if a warning is triggered repeatedly for

the same source line, such as inside a loop).

module Print each warning only the first time it occurs in each module.
once Print each warning only the first time it occurs in the program.
error Raise an exception instead of printing a warning message.
The full form of argument is:
action:message:category:module:line
Here, action is as explained above but only applies to messages that match the remaining fields. Empty fields match
all values; trailing empty fields may be omitted. The message field matches the start of the warning message printed;
this match is case-insensitive. The category field matches the warning category. This must be a class name; the
match tests whether the actual warning category of the message is a subclass of the specified warning category.
The full class name must be given. The module field matches the (fully-qualified) module name; this match is
case-sensitive. The line field matches the line number, where zero matches all line numbers and is thus equivalent
to an omitted line number.
Z W
warnings —the warnings module

1.1. %417 7
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-X

PEP 230 ~Warning framework

PYTHONWARNINGS

BRI SR 47, PARRVRE AR Unix B # L emd, 3@ T DOS @ BRI

Warn about Python 3.x possible incompatibilities by emitting a DeprecationWarning for features that are
removed or significantly changed in Python 3 and can’ t be detected using static code analysis.

2.6 FiHfE.

See /howto/pyporting for more details.

1.1.4 7SRy 24 R RYE TR

=-J

-U

-X

PRE 4 Jython 1] .

Turns all string literals into unicodes globally. Do not be tempted to use this option as it will probably break your
world. It also produces . pyc files with a different magic number than normal. Instead, you can enable unicode
literals on a per-module basis by using:

from __future_  import unicode_literals

at the top of the file. See ___future__ for details.

Reserved for alternative implementations of Python to use for their own purposes.

12 FFER

These environment variables influence Python’ s behavior, they are processed before the command-line switches other
than -E. It is customary that command-line switches override environmental variables where there is a conflict.

PYTHONHOME

TR Python [N B . BRINTE I N EZAE prefix/lib/pythonversion fl exec_prefix/
lib/pythonversion 1%, HW prefix fil exec_prefix e LN EMENH R, BRIAEL
F /usr/local,

24 PYTHONHOME BN AN H SR, EMES RN prefix fll exec_prefix, FENPEIREAR

[GIHME, T ¥ PYTHONHOME &K prefix:exec_prefix,

PYTHONPATH

HEIAEH SRR R i AR S Ly PATH Ml — B Z A os . pathsep 70 [l H sk
HARFR (B0 Unix 1 55107 Windows |45 ). BRIAZMEATEAER) H 5% .

W T HHE H Sz 4, ¥4 PYTHONPATH £ H I AT | 2 & 41 Python A8 zip S (PRI si4miFIE
K)o T¥EM zip SUHFRAY TR

FRIAR G| RO T LR k4, HiEHARZ DA prefix/1ib/pythonversion i (S W LX)
PYTHONHOME), B % = XMHUSME| PYTHONPATH,

BN H 58 iE AR R 5| BARR PYTHONPATH Z B, IEQ0 FSCHdE ok prifiidng. R
12 0] ATE Python F£ 5 WNAE NS & sys . path R TH4E.

Chapter 1. 41758
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PYTHONSTARTUP
If this is the name of a readable file, the Python commands in that file are executed before the first prompt is
displayed in interactive mode. The file is executed in the same namespace where interactive commands are executed
so that objects defined or imported in it can be used without qualification in the interactive session. You can also
change the prompts sys.psl and sys.ps2 in this file.

PYTHONY2K
Set this to a non-empty string to cause the t ime module to require dates specified as strings to include 4-digit
years, otherwise 2-digit years are converted based on rules described in the t ime module documentation.

PYTHONOPTIMIZE
EUWRPBE N — DN ESFEFER, EMAHYS TR C -0 5. WG — R, WIE S T 2k
E-0,

PYTHONDEBUG
PR R MR BN — N ES A, RS T E —d k0. (RS, WERHRS T2k
feE -d.

PYTHONINSPECT
AR B AR B — B A, B T -1 .

AR EA T iy Python ARG os . environ JAEM PATERE 7 2451 5 il R Aok

PYTHONUNBUFFERED
WA BRSO — AR AT, BRI TR —u i

PYTHONVERBOSE
BEAS RARBON — MRS T, B T HE v 0. WERBON MR, e S T 2R
FHE -v.

PYTHONCASEOK

If this is set, Python ignores case in import statements. This only works on Windows, OS X, OS/2, and RiscOS.
PYTHONDONTWRITEBYTECODE

If this is set, Python won’ t try to write . pyc or .pyo files on the import of source modules. This is equivalent
to specifying the —B option.

2.6 I E.

PYTHONHASHSEED
If this variable is set to random, the effect is the same as specifying the —R option: a random value is used to seed
the hashes of str, bytes and datetime objects.

WIR PYTHONHASHSEED RN —NEEEUE, BRI 1813 b1 20T e 2 1o A BE L AL T 0 25 1)
KA hash() 45254

ENH R AV RIS AZE, BT ARESA S i A BAGN, s —4 python HEREIL
%{E o

The integer must be a decimal number in the range [0,4294967295]. Specifying the value O will lead to the same
hash values as when hash randomization is disabled.

2.6.8 Fri VIR

PYTHONIOENCODING
Overrides the encoding used for stdin/stdout/stderr, in the syntax encodingname:errorhandler. The
:errorhandler part is optional and has the same meaning as in str.encode ().

2.6 HIHE.

PYTHONNOUSERSITE
R BEE T AR, Python AL | 7 site-packages H xIHMNE| sys.path.

put)

1.2. IMBETE 9
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2.6 I hE.
S
PEP 370 —43 ] 11 site-packages H 5%
PYTHONUSERBASE
X R P £RE &, TATEHIT pychon setup.py install —user BB KT /i 2
site-packages H KDL Distutils 22355 %1%,
2.6 FRIIEE.
S
PEP 370 —43 ff| 11 site-packages H 5%

PYTHONEXECUTABLE
WERBCE T AR &, W sys.argv [0] R IR B RETT N 2 C izf7i FrikisnfE. N
FE Mac OS X _F#EfEH .

PYTHONWARNINGS
This is equivalent to the —7 option. If set to a comma separated string, it is equivalent to specifying —w multiple
times.

PYTHONHTTPSVERIFY
If this environment variable is set specifically to 0, then it is equivalent to implicitly calling ssl.
_https_verify_certificates () with enable=False when ss1 is first imported.

Refer to the documentation of ss1._https_verify_certificates () for details.

2.7.12 N fE.

121 ARRAEE

BEE X LLAS 5 2 AE Python IR UAS = A= 520, Wt/ vd, Wi2R Python Bt T —-with-pydebug #4
A
PYTHONTHREADDEBUG

QAR E, Python 4T EJFE MG E

TE 2.6 HiUHE PR Previously, this variable was called THREADDEBUG.

PYTHONDUMPREF'S

UARECE, Python FECPHERERT, ML MHX GG I BUS U3 R EFHE S -

PYTHONMALLOCSTATS
If set, Python will print memory allocation statistics every time a new object arena is created, and on shutdown.

PYTHONSHOWALLOCCOUNT
If set and Python was compiled with COUNT_ALLOCS defined, Python will dump allocations counts into stderr
on shutdown.

2.7.15 SFrii e,

PYTHONSHOWREFCOUNT
If set, Python will print the total reference count when the program finishes or after each statement in the interactive
interpreter.

2.7.15 FENBE.

10 Chapter 1. <1755
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CHAPTER 2

£ Unix IRE TE A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g
Python Fii/E R Z 4K Linux ZATHE, FHAER— SRS IrG AL . HR2, AT RBAHZEE ) L 2eT)

RETE AATIAR BER BT L P AT o X I mT AR AR P M 25 15 fe T A 1Y Python

AR Python A FiSE 2 H BATERATAR BER e rhr, 5n] ASRFA L H O A9 AT B & . SR PA
T

S
https://www.debian.org/doc/manuals/maint-guide/first.en.html %} Debian i /7
https://en.opensuse.org/Portal:Packaging X} OpenSuse f

https://docs.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
%}-F- Fedora FH

http://www.slackbook.org/html/package-management-making-packages.html %fF Slackware i

2.1.2 7 FreeBSD 1 OpenBSD _k

* FreeBSD I/, i DA fir U8 in 2

’pkg install python3

* OpenBSD JI /7, /AR i -8 42

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/<insert your architecture.
—here>/python-<version>.tgz

11
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B4R : 1386 i F'4EL Python 2.5.1 |4 R] F A4S

’ pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.1.3 7 OpenSolaris &4 t

PRA] DAM OpenCSW SREL ., 2235 o fdi i & AR AHY Python, H Al pkgutil —i python27.,

2.2 {33 Python

If you want to compile CPython yourself, first thing you should do is get the source. You can download either the latest
release’ s source or just grab a fresh clone. (If you want to contribute patches, you will need a clone.)

Py A A

./configure
make
make install

invocations. Configuration options and caveats for specific Unix platforms are extensively documented in the README
file in the root of the Python source tree.

M make install can overwrite or masquerade the python binary. make altinstall is therefore
recommended instead of make install since it only installs exec_prefix/bin/pythonversion.

2.3 5 Python #H}pE&ZF3C 4

REOR T AR B]; prefix (S{prefix} ) Ml exec_prefix (${exec_prefix} ) BT %%,
N Rk GNU #Fs B AT T REAH ] .

Bian, fERZ% Linux R£48 E, WEMBIAMER /usr .

XH/BEX ax

exec_prefix/bin/python PR B A B

prefix/lib/pythonversion, L EARMERLER ) H sry et A

exec_prefix/lib/pythonversion

prefix/include/pythonversion, 4 FF % Python 9 @& Hl#x A R Zs 5517 include 0

exec_prefix/include/pythonversion 141 B S B

~/.pythonrc.py User-specific initialization file loaded by the user module;
not used by default or by most applications.

12 Chapter 2. 7£2 Unix ¥iE T {EH Python
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2.4 ZLIf

To easily use Python scripts on Unix, you need to make them executable, e.g. with

’$ chmod +x script ‘

FHAERIAS R THCRRTACE — A~ & Y Shebang 2. —MRIFIEFEE H 12

’ #!/usr/bin/env python ‘

which searches for the Python interpreter in the whole PATH. However, some Unices may not have the env command,
so you may need to hardcode /usr/bin/python as the interpreter path.

BiAE Python A fili i shell 54>, &% subprocess ik,

2.5 Editors and IDEs

There are a number of IDEs that support Python programming language. Many editors and IDEs provide syntax high-
lighting, debugging tools, and PEP 8 checks.

Please go to Python Editors and Integrated Development Environments for a comprehensive list.

24. 210 13
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CHAPTER 3

7 Windows _E{& F Python

AR CRY B AEARIALE Microsoft Windows _F{#i Jf] Python i Y. T f# {45 2 T Windows #4724 .

3.1 Installing Python

Unlike most Unix systems and services, Windows does not require Python natively and thus does not pre-install a version
of Python. However, the CPython team has compiled Windows installers (MSI packages) with every release for many
years.

Bi# Python FRIT A, AFLSCRELARIE 4 30F 1 —2F-& (T8 P eS0T & N . fad PEP 11T
FRFTA AN SR 5 BRI R

¢ DOS and Windows 3.x are deprecated since Python 2.0 and code specific to these systems was removed in Python
2.1.

* Up to 2.5, Python was still compatible with Windows 95, 98 and ME (but already raised a deprecation warning
on installation). For Python 2.6 (and all following releases), this support was dropped and new releases are just
expected to work on the Windows NT family.

o Windows CE {J3%k2 % 5.
o Cygwin 273 A L2758 Python fiERERS (cf. Cygwin package source, Maintainer releases)
See Python for Windows (and DOS) for detailed information about platforms with precompiled installers.
S
Python on XP “7 Minutes to “Hello World!”” by Richard Dooling, 2006
Installing on Windows in “Dive into Python: Python from novice to pro” by Mark Pilgrim, 2004, ISBN 1-59059-356-1
For Windows users in “Installing Python” in “A Byte of Python” by Swaroop C H, 2003

15


https://www.python.org/download/releases/
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3.2 A%

B T FRiERY CPython RATHZ AL, A —LL LS I RERIE Lt . DA @A TIRAS B R REAY 51136 :
ActivePython H A Z-FEAAMENLHAET, SCR, PyWin32

Enthought Python Distribution Popular modules (such as PyWin32) with their respective documentation, tool suite
for building extensible Python applications

Notice that these packages are likely to install older versions of Python.

3.3 fdE Python

In order to run Python flawlessly, you might have to change certain environment settings in Windows.

3.3.1 HixR: REMRLTE

Windows has a built-in dialog for changing environment variables (following guide applies to XP classical view): Right-
click the icon for your machine (usually located on your Desktop and called “My Computer” ) and choose Properties
there. Then, open the Advanced tab and click the Environment Variables button.

In short, your path is:
My Computer » Properties » Advanced » Environment Variables

In this dialog, you can add or modify User and System variables. To change System variables, you need non-restricted
access to your machine (i.e. Administrator rights).

Another way of adding variables to your environment is using the set command:

set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib

To make this setting permanent, you could add the corresponding command line to your autoexec.bat. msconfig
is a graphical interface to this file.

Viewing environment variables can also be done more straight-forward: The command prompt will expand strings
wrapped into percent signs automatically:

echo %PATHS

Consult set /2 for details on this behaviour.

S

https://support.microsoft.com/kb/100843 Windows NT [{jEf1EA &

https://support.microsoft.com/kb/310519 [{a[¥F Windows XP H & FHIFHE AN &
W

https://www.chem.gla.ac.uk/~louis/software/faq/q1l.html % E ¥ 55725 & (For Windows 2000/NT), Louis J. Far-

rugia
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3.3.2 &k Python T[H{T3 ¥

Besides using the automatically created start menu entry for the Python interpreter, you might want to start Python in the
DOS prompt. To make this work, you need to set your $PATH$ environment variable to include the directory of your
Python distribution, delimited by a semicolon from other entries. An example variable could look like this (assuming the
first two entries are Windows’ default):

C:\WINDOWS\system32; C: \WINDOWS; C: \Python25

Typing python on your command prompt will now fire up the Python interpreter. Thus, you can also execute your
scripts with command line options, see 4-4~1T documentation.

3.3.3 EHER

Python i 7 K H 2 (DA S f11) site-packages SC{F3) FAAgHE 4 H b, BIL, Q15 % E KF Python %
AH| c:\Python\ , WEGAER T EAE C:\Python\Lib\ H1, 5 = FHEiRIEMEAE C: \Python\Lib\

site-packages\ .
This is how sys .path is populated on Windows:

o FEFFIGIE, Im— A E, ZAAHMN T 4 E H %K.

o WURIFEEAZ & PYTHONPATH fF4E, W3R T2 Wk, WEETREMIAH . WHHER, 78 Windows
b, AR BRI SR, AR BT IR R R E S (C:\ %5),

o FRIIRY “application paths” ] DA IS I E ISR < HKEY_CURRENT_USER‘ 1l HKEY_LOCAL_MACHINE
4332 F 1y :samp: \SOFTWARE\Python \PythonCore\{ version} \PythonPath "1V} T8k . PA-5-43 T 0 B 12
FFERAVE R BOAE R 7 S BU DR R IR N B sys.path o (GHHEE, FrA ORI ZRAR 4R S
HKLM, [H it HKCU % h=s.)

* If the environment variable PYTHONHOME is set, it is assumed as “Python Home” . Otherwise, the path of the
main Python executable is used to locate a “landmark file” (Lib\os.py) to deduce the “Python Home” . If
a Python home is found, the relevant sub-directories added to sys.path (Lib, plat—-win, etc) are based on
that folder. Otherwise, the core Python path is constructed from the PythonPath stored in the registry.

o QIR AE] Python Home, WA $8&E PYTHONPATH SRE5AN i, I HARAN M50, W6 H A 1
4 B ERA RS (B0 . \Lib; .\plat-win Z%%),

XD R A LR
* 1517 python.exe , B(F: Python H RHMEATH AL exe (Z2AHAS, BB K H PCbuild H3%) W,
SR OB, 2N R TR BASBCENER R AL R T B
* 4 Python FLHYET — > exe (AFAYHE, #id COMIRASE) I, K ARLHENH “Python Home”,
BER TR AR O . SRR RGN PR HAL “ Y R P AR
e If Python can’ t find its home and there is no registry (eg, frozen .exe, some very strange installation setup) you
get a path with some default, but relative, paths.
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3.3.4 Executing scripts

Python scripts (files with the extension .py) will be executed by python.exe by default. This executable opens a
terminal, which stays open even if the program uses a GUI. If you do not want this to happen, use the extension . pyw
which will cause the script to be executed by pythonw . exe by default (both executables are located in the top-level of
your Python installation directory). This suppresses the terminal window on startup.

You can also make all . py scripts execute with pythonw. exe, setting this through the usual facilities, for example
(might require administrative rights):

1. Launch a command prompt.

2. Associate the correct file group with . py scripts:

’assoc .py=Python.File

3. Redirect all Python files to the new executable:

’ftype Python.File=C:\Path\to\pythonw.exe "%1" $* ‘

3.4 KnnRiR

JLAE Python WY H AR RAEITA -6 AR I BEAR, {HE Windows A —SMURRAYRRME . TEARIEPERI S AR A — 28
RIS F B (o X 2

HET Windows fFRERLER L SE7E mswin-specific-services H .

3.4.1 PyWin32

Mark Hammond f1j PyWin32 #i8eg—41 T 54% Windows 5 ¢ KRB . X G046 AR 58 FIAR )T -
* Component Object Model (COM)
« Win32 API ¥
.
o FFEHE
* Microsoft Foundation Classes (MFC) i 7 5L
PythonWin Jg PyWin32 Fffafi i) — /il MFC W AR . ER— W EIEHAF ATk A IDE.
%W

Win32 How Do I---? by Tim Golden
Python and COM by David and Paul Boddie
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3.4.2 Py2exe

Py2exe is a distutils extension (see extending-distutils) which wraps Python scripts into executable Windows pro-
grams (*. exe files). When you have done this, you can distribute your application without requiring your users to install
Python.

3.4.3 WConio

1T Python /S 2 Ab B2 curses (UPRT-2E Unix R&%5, [F ik Windows A4 —NMlSZ9F : T Python
1) Windows 54 /O .

WConio & Turbo-C [ CONIO. H 2 1figs, T 02 CA ] 5m .

3.5 £ Windows _%gi¥ Python

If you want to compile CPython yourself, first thing you should do is get the source. You can download either the latest
release’ s source or just grab a fresh checkout.

For Microsoft Visual C++, which is the compiler with which official Python releases are built, the source tree contains
solutions/project files. View the readme . t xt in their respective directories:

Directory MSVC version | Visual Studio version
PC/VC6/ 6.0 97

PC/vsS7.1/ | 7.1 2003

PC/vs8.0/ | 8.0 2005

PCbuild/ 9.0 2008

Note that not all of these build directories are fully supported. Read the release notes to see which compiler version the
official releases for your version are built with.

Check PC/readme. txt for general information on the build process.
B xXY R, 5207 building-on-windows .
S

Python + Windows + distutils + SWIG + gecc MinGW &, “Creating Python extensions in C/C++ with SWIG and
compiling them with MinGW gcc under Windows” 1{ “Installing Python extension with distutils and without
Microsoft Visual C++” by Sébastien Sauvage, 2003

MingW —Python extensions by Trent Apted et al, 2007

3.6 Other resources

S Y

=

Python Programming On Win32 “Help for Windows Programmers” by Mark Hammond and Andy Robinson, O’
Reilly Media, 2000, ISBN 1-56592-621-8

A Python for Windows Tutorial by Amanda Birmingham, 2004
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cHAPTER 4

HE¥ERFS EER Python

fi#5 Bob Savage <bobsavage@mac.com>

1247 Mac OS X fY Macintosh | Python J5i ] - 54T Anf HAth Unix *F-& L) Python JEH AL, (HI2ifAG —LE%0
SRS, BId IDE fltu i Hes, [E5—.

The Mac-specific modules are documented in mac-specific-services.

Python on Mac OS 9 or earlier can be quite different from Python on Unix or Windows, but is beyond the scope of this
manual, as that platform is no longer supported, starting with Python 2.4. See http://www.cwi.nl/~jack/macpython for
installers for the latest 2.3 release for Mac OS 9 and related documentation.

4.1 FEFn<3E MacPython

Mac OS X 10.8 comes with Python 2.7 pre-installed by Apple. If you wish, you are invited to install the most recent
version of Python from the Python website (https://www.python.org). A current “universal binary” build of Python,
which runs natively on the Mac’ s new Intel and legacy PPC CPU’ s, is available there.

YRR AT AR VA

e AMacPython 2.7 folder in your Applications folder. In here you find IDLE, the development environ-
ment that is a standard part of official Python distributions; PythonLauncher, which handles double-clicking Python
scripts from the Finder; and the “Build Applet” tool, which allows you to package Python scripts as standalone
applications on your system.

e fEZE /Library/Frameworks/Python.framework , fUfF Python RJFiF73CHFANEE . ZE2EFR PR IL
(L EHASNE] shell %42, ZHIZ MacPython , fRR] DA SHFE R IX =101 H . Python W AT SCAFHIFFZ
FHERETAE fust/local/bin/ H,

Apple $2L ) Python A/ WL 3EHE /System/Library/Frameworks/Python. framework il /usr/
bin/python . ARKIEARNAE SEUMERIXLENZS, FAEATH Apple #5615 1 Apple 555 = 8- .
Wi, QEARARIEREM python.org 2B HT T Python fiUAS, AR ARG TTHEAL L Ri22 5 A~ [ (H A FH 1)
Python , A ILARM AR AR SR E AT IO EE— SR 2
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IDLE & — B, SLVFIRTT A Python SCRY. AR ESE Python HHETTF, ARMIZIFIA FYSHA SO I3
FENE

TSRARPAE FA Unix -5 _Lf) Python , AR AMRVIZIF 47 5 M Unix shell jz47 Python IS FR 7)o

4.1.1 Tz 1T Python B

& Mac OS X _EJF#f ] Python [ e )5 ¥4 @il IDLE R80T K88, S WLIDE #53, FAE IDE iz AT fil
i e

If you want to run Python scripts from the Terminal window command line or from the Finder you first need an editor
to create your script. Mac OS X comes with a number of standard Unix command line editors, vim and emacs among
them. If you want a more Mac-like editor, BBEdit or TextWrangler from Bare Bones Software (see http://www.

barebones.com/products/bbedit/index.html) are good choices, as is TextMate (see https://macromates.com/). Other
editors include Gvim (http://macvim.org) and Aquamacs (http://aquamacs.org/).

B AT BT A, AR file: /usrlocal/bin {5 T shell # R EKAZH .,
M Finder IZATIRAU A, VRA P e 4%
o U AHi#H % PythonLauncher

* J&4¥ PythonLauncher {}:2iii i finder Info % AT IFIAS (BEAT.py IA) BIBOARN AR, AR5
M4, PythonLauncher £ 4Ff E e HAAE il A JF 3077 30 #4807 sCAVFIR I — IR I B 2k
RXLEEI, S I S R N A .

4.1.2 iE{THER S BRI

XFFIHRAR ) Python , /RFEZERE —1> Mac OS X YR 2 AL 5 Aqua i B GEERET (MFZ,
A B R AET ) T AR08 17. (1] pythonw [ A2 python R JH S ALY AR .

With Python 2.7, you can use either python or pythonw.
413 B8
0S X 11y Python &1 fiF A bR 1Y Unix FREEAS 8, 4N PYTHONPATH |, {H & A Finder J5 3l 12 )¥ % &

XL R AERMERY), A Finder 183 ) I A LR .profile B .cshre o IRFF 2 & —A 301
~/.MacOSX/environment .plist . fFRHF4HEE, WS Apple HAR R QA1067 .

W% 5 TE MacPython H1225%¢ Python flRYfE L, 254 S 80549 Python @ f5)

4.2 IDE

MacPython ships with the standard IDLE development environment. A good introduction to using IDLE can be found at
https://hkn.eecs.berkeley.edu/~dyoo/python/idle_intro/index.html.

22 Chapter 4. FFERZ% L{EH Python


http://www.barebones.com/products/bbedit/index.html
http://www.barebones.com/products/bbedit/index.html
https://macromates.com/
http://macvim.org
http://aquamacs.org/
https://hkn.eecs.berkeley.edu/~dyoo/python/idle_intro/index.html

Python Setup and Usage, A% 2.7.18

4.3 Z=REIMY Python 8

AU I A AT AMY Python 41 :
o [ PAE I FRERY) Python distutils #53, (python setup.py install ) ZEXEEk{f4u,
o YFZEW A PAIA T setuptools 7 pip HEEESEH: | {525 5] hitps:/pip.pypa.io/ .

4.4 Mac FHEF R ERE

{itiJ1] Python 7 Mac _E 3 GUI W IR 747 2 i

PyObjC is a Python binding to Apple’ s Objective-C/Cocoa framework, which is the foundation of most modern Mac
development. Information on PyObjC is available from https://pythonhosted.org/pyobjc/.

The standard Python GUI toolkit is Tkinter, based on the cross-platform Tk toolkit (https://www.tcl.tk). An Aqua-
native version of Tk is bundled with OS X by Apple, and the latest version can be downloaded and installed from https:
//www.activestate.com; it can also be built from source.

wxPython is another popular cross-platform GUI toolkit that runs natively on Mac OS X. Packages and documentation
are available from http://www.wxpython.org.

PYOr 5 R TRORS T £ GUI TR, AT4E Mac OS X |- AHLIZAT. 1 L AT 7E hitps:/iverbankcomputing
com/software/pyqt/intro F$& ] .

4.5 7 Mac % A& Python N HTEERF

The “Build Applet” tool that is placed in the MacPython 2.7 folder is fine for packaging small Python scripts on your own
machine to run as a standard Mac application. This tool, however, is not robust enough to distribute Python applications
to other users.

1 Mac _F#RE A7 Python [ AR i FRifE T H 2 py2app . A K ZAEM M py2app WHELZE L, WU
http://undefined.org/python/#py2app .

4.6 HihFFiH

MacPython #5135 Mac | Python Jj /I &N 53 D075 SCRF BT

https://www.python.org/community/sigs/current/pythonmac-sig/
J— 4 H )92 MacPython wiki

https://wiki.python.org/moin/MacPython
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APPENDIX A

RIEXTHRR

>>> R H A L EGA R Python $&7-4F . FEAE 2 R T BB AR H Ty AR M REAR LIV T IO AR B AR 2 1

. The default Python prompt of the interactive shell when entering code for an indented code block, when within
a pair of matching left and right delimiters (parentheses, square brackets, curly braces or triple quotes), or after
specifying a decorator.

2to3 —>f Python 2.x fUfS #4657 Python 3.x fURLIK TR, REAS A PR 0703 1o AEAT U5 o DIy A ATyl 4
T2 AN

2t03 WA TERRMEEH, BN 1ib2to3; FFEM—/ NS AT Tools/scripts/2to3. £
2to3-reference.,

abstract base class —fili% 3£28 Abstract base classes complement duck-typing by providing a way to define interfaces
when other techniques like hasattr () would be clumsy or subtly wrong (for example with magic methods).
ABC:s introduce virtual subclasses, which are classes that don’ t inherit from a class but are still recognized by
isinstance () and issubclass () ;see the abc module documentation. Python comes with many built-in
ABC:s for data structures (in the collections module), numbers (in the numbers module), and streams (in
the io module). You can create your own ABCs with the abc module.

argument —Z3 % A value passed to a function (or method) when calling the function. There are two types of arguments:

o KT A TEREOR M R A AR R (BIA0 name=) SCEAE N AL STERTIA A <+ Y5-I
MERE A 28BIRTE, 3 A1 5 FELATRXT complex () B HIET K724

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

s L E Ade ARTRETSHNSI (CESHTH T SR ENIT L AR SEGE A D ana A
* Witerable P TCRGAL A 2B, 3 A1 5 FELA T hy g T E S 4

complex (3, 5)
complex (* (3, 5))

SHLHIR L BRBC PR AR A B A7 XRRALINS L calls —7. RURIERE , FEOTRIBAT
TR BT L SRR TS
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See also the parameter glossary entry and the FAQ question on the difference between arguments and parameters.

attribute —J@PE SCECE]— N RE, FTAMH S5 ERREAHAFRRE . fla, R 5% o A
— @ a, BT o.a REIHE .

BDFL Benevolent Dictator For Life, a.k.a. Guido van Rossum, Python’ s creator.

bytes-like object —3= 152X} 4 An object that supports the buffer protocol, like st r, bytearray or memoryview.
Bytes-like objects can be used for various operations that expect binary data, such as compression, saving to a
binary file or sending over a socket. Some operations need the binary data to be mutable, in which case not all
bytes-like objects can apply.

bytecode —=7 i1 Python source code is compiled into bytecode, the internal representation of a Python program in the
CPython interpreter. The bytecode is also cached in . pyc and . pyo files so that executing the same file is faster
the second time (recompilation from source to bytecode can be avoided). This “intermediate language” is said to
run on a virtual machine that executes the machine code corresponding to each bytecode. Do note that bytecodes
are not expected to work between different Python virtual machines, nor to be stable between Python releases.

TR AR AT LAE dis B SR AR
class 3¢ JSRAIEN P E NGB, 258 SGEH L 3 X% 2E M S BIUEA T B 7 kg 3

classic class Any class which does not inherit from object. See new-style class. Classic classes have been removed in
Python 3.

coercion —5ii il AUEEHE The implicit conversion of an instance of one type to another during an operation which in-
volves two arguments of the same type. For example, int (3.15) converts the floating point number to the integer
3, butin 3+4. 5, each argument is of a different type (one int, one float), and both must be converted to the same
type before they can be added or it will raise a TypeError. Coercion between two operands can be performed
with the coerce built-in function; thus, 3+4 . 5 is equivalent to calling operator.add (*coerce (3, 4.
5)) and results in operator.add (3.0, 4.5). Without coercion, all arguments of even compatible types
would have to be normalized to the same value by the programmer, e.g., f1oat (3) +4 . 5 rather than just 3+4 . 5.

complex number 5% X @ LA GLY JE, Hoh I B R R 8 — A SEE SRR AL, R
A HERCAOL (-1 BRI AR) BYSEARR, EHAEREAT SN 1, ETRESHS 5. Python N T4
By sy, R TREEARICT =20 il —A 3 R4, BN 3+15. WPRTEZE math BEER ARG A%
WARBURA, #EH cmath, RER AR — DB BAEARE. WRIRBOER A L, ZIEE
ITLP AR AL

context manager — |2 F 3CAFPIEY 7E with iEAPN, @idE X __enter_ () Ml _exit_ () R
HFEDREHIN S . £ L PEP 343,

CPython Python ZF1E F HIMIVESEEL, FE python.org & 7fi.” CPython” — i) ] F7E0 B R K L SL Bl HoAth
SEFFIAN Jython EY, IronPython AH X 51l

decorator &My R IPME AT — D REWREL, EHE M ewrapper A AORMITREUEH . REMidsm
BT f3E classmethod () fl staticmethod () .

PFEETE R RIS, AR A B B0E SR X BS54 4R

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

] ARSI T8, (Rl F R A o A SRR TR 1T 2 0 eR S0 SR 2858 SR SORY
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descriptor —§{iif%% Any new-style object which defines the methods __get_ (), __set__ (), or
__delete__ (). When a class attribute is a descriptor, its special binding behavior is triggered upon at-
tribute lookup. Normally, using a.b to get, set or delete an attribute looks up the object named b in the class
dictionary for a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors is
a key to a deep understanding of Python because they are the basis for many features including functions, methods,
properties, class methods, static methods, and reference to super classes.

A KBTI IR TR T2 descriptors.

dictionary —Z#it An associative array, where arbitrary keys are mapped to values. The keys can be any object with
__hash__ () and __eqg__ () methods. Called a hash in Perl.

dictionary view —HLEEPE| The objects returned from dict .viewkeys (),dict.viewvalues (),anddict.
viewitems () are called dictionary views. They provide a dynamic view on the dictionary’ s entries, which
means that when the dictionary changes, the view reflects these changes. To force the dictionary view to become a
full list use 1ist (dictview). See dict-views.

docstring —SCRYFAFH 128, BRI 2 WIS — b s Ul B AR M. BT AT 29
2, BSPHERSR B ITIES . R __doc_ @i, T En T AHNE,
SRR QAT AL AL

duck-typing 1 F-RM F5—FgFE XA, EIFMKEE RIS RER e LR EHA BN, meH
B R 6 s g (BRGNS, mpERWGEM T, ISAE EMmEN ) hT e
FUMAERRE 288, it RIS v i 2 SRR T R, 19T 2RBLE R type () B
isinstance () Kpill. ((HEEFRENFIRB0] DAEH 4 248 % s e, ) MAEES R hasattr ()
K 2 EAFP 4hfe .

EAFP R HCRVFIHA S, 930455 . X Python # J AU 4 5 AU 2 18 BT 1 B BB AP AE
HAEBGE FRINHH IS B o X PR PR XA IR @ Kz ] oy Ml except ifAT. THAIN Y
W2 FTELBYL W, #ILT C S5 R HAIE = .

expression -3k A, A piece of syntax which can be evaluated to some value. In other words, an expression is an
accumulation of expression elements like literals, names, attribute access, operators or function calls which all
return a value. In contrast to many other languages, not all language constructs are expressions. There are also
statements which cannot be used as expressions, such as print or i f. Assignments are also statements, not

expressions.
extension module —§" Jg it DA C 5 C++ Zi'5 A, i1 Python [¥) C APT 3k 5iEF 1.0 DA A P A i
T H..

file object —SCPRXF G A SMRPETH 7 S0 APL AGE N2 BEEAIR G (AP read () Bl write () XAERYTT
5) o MEHAIET BRI, ORI AT AME B BLSCRE RSO, XHARAUA A, SO Rl IR A
AR (PANAR R A/ . AR IX . BT, B ) . U R WP ST R 23 2 80A.

There are actually three categories of file objects: raw binary files, buffered binary files and text files. Their interfaces
are defined in the i o module. The canonical way to create a file object is by using the open () function.

file-like object —SLPEJA 4 file object [1F] il o

finder 5 $k%% An object that tries to find the loader for a module. It must implement a method named
find_module (). See PEP 302 for details.

floor division —[i] FIUEEERE: 1) N & A B S R BB B Rk . 10 N BRI IEB AT /7 - Blin, %
kX 11/ AWTRESRE 2, M52 MR EF S EIERZERE 2.75 . WE (-11) // 4
23R 0] -3 PR SE -2.75 B T A RIS . I, PEP 238 .

function —pR %L AT DA H & R BIEEAME — 4B A . 380] DA AR ABASE 2> 240 HAE R BRI T ¢
1§/l 5 Wparameter, method 1 function ££75 ,

__future__ A pseudo-module which programmers can use to enable new language features which are not compatible
with the current interpreter. For example, the expression 11 /4 currently evaluates to 2. If the module in which it
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is executed had enabled true division by executing:

from _ future__ import division

the expression 11 /4 would evaluate to 2 . 75. By importingthe ___future___ module and evaluating its variables,
you can see when a new feature was first added to the language and when it will become the default:

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection —L7 Y% [B[it The process of freeing memory when it is not used anymore. Python performs garbage
collection via reference counting and a cyclic garbage collector that is able to detect and break reference cycles.

generator —2EJ%7#% A function which returns an iterator. It looks like a normal function except that it contains yield
statements for producing a series of values usable in a for-loop or that can be retrieved one at a time with the
next () function. Each yield temporarily suspends processing, remembering the location execution state (in-
cluding local variables and pending try-statements). When the generator resumes, it picks up where it left off (in
contrast to functions which start fresh on every invocation).

generator expression —f: g3 35 3, An expression that returns an iterator. It looks like a normal expression followed
by a for expression defining a loop variable, range, and an optional i f expression. The combined expression
generates values for an enclosing function:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

GIL 2 W.global interpreter lock

global interpreter lock —4: i ffREg B CPython ffFEes TR B —FIALE , B RIRE —i %) g — 2817
AT Python byrecode, BEALTHE T BEE AT GARR (AHE dict SEE N EIRM) X 5 a4
A fijifk T CPython SZH., 258NN RRESS B (H 1S M RERS 2 R RE B T (8, AR W44t T 2 40
S FROHA T

ANad, BEBERE B =07 R I R A BT AR AT T B AR AT 55 0 s 4 s A R GIL
BEAh, FEIAT VO #RAEB 2 SR GIL.

QI (PASERSAIAL BER BiE Je 28y ) A AR MPRERR i 55 I MR IRAG IS, R R x4
TEA0 FAAE PR DL T HOTERE o J5 (5 e AR B8 170 R A o B S AR A B A %, AT B A DA
o

hashable —u] W37 An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__ () method), and can be compared to other objects (itneedsan __eq__ () or __cmp___ () method).
Hashable objects which compare equal must have the same hash value.

]I F PR CERERT SRR D T SR A A LB, PR Ry B 2 ) A A T 0 AL

All of Python’ s immutable built-in objects are hashable, while no mutable containers (such as lists or dictionaries)
are. Objects which are instances of user-defined classes are hashable by default; they all compare unequal (except
with themselves), and their hash value is derived from their id ().

IDLE Python {) IDE, “EpiJT & 52£J BREE” MYSESCEHE o 2 Python BRifl AT PR ) BE A 2 AR RS
REREL .

immutable — A HATFEEHAXTR . AR QAL AR HICA. AR R A RER L. W
R — DA R, WLBRIEHRX S . MRS R Er 5 E2AEN, B
(SR i

integer division Mathematical division discarding any remainder. For example, the expression 11/ 4 currently evaluates

to 2 in contrast to the 2 . 75 returned by float division. Also called floor division. When dividing two integers the
outcome will always be another integer (having the floor function applied to it). However, if one of the operands is
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another numeric type (such as a f1oat), the result will be coerced (see coercion) to a common type. For example,
an integer divided by a float will result in a float value, possibly with a decimal fraction. Integer division can be
forced by using the // operator instead of the / operator. See also __future__.

importing —5 A 4— MUY Python MRS RE I — MELER H Y Python FURS B I AY S 2 .
importer — A%F EHIFMBABATN R WS ZRBEE T finder 3@ Tloader

interactive —4g f. Python iy 5 — N2 H A MERERS, BIARY DATEMERESR LR AT I i A B/ ARk X, S BIHAT
HEFHLER, AEANTSEMES) python 4 (WA AZEARAG T SEAILFF UA 22 B v B A b 3 AT )
I 38 AR BRG IAR BATA f s B X RO SR B i (G ICASE A help (x) ).

interpreted £ Python —RAMFREALE T, SRR M IFAIET , RIAPIE I i T 51 i g 5
e AEAE T A7 PP o R AR JESCIE AT A LGB AT A b B s B n] AT SO FRIs AT R
TR BA g A AT A AR UR Y, (R AP R EIs TR R . & Winteractive,

iterable —n] 3% U4t An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as 1ist, str, and tuple) and some non-sequence types like dict and £ile and objects
of any classes you define withan __iter_ () or __getitem__ () method. Iterables can be used ina for
loop and in many other places where a sequence is needed (zip (), map (), ---). When an iterable object is passed
as an argument to the built-in function iter (), it returns an iterator for the object. This iterator is good for one
pass over the set of values. When using iterables, it is usually not necessary to call iter () or deal with iterator
objects yourself. The for statement does that automatically for you, creating a temporary unnamed variable to
hold the iterator for the duration of the loop. See also iterator, sequence, and generator.

iterator —i%f07% An object representing a stream of data. Repeated calls to the iterator’ s next () method return suc-
cessive items in the stream. When no more data are available a St opIteration exception is raised instead. At
this point, the iterator object is exhausted and any further calls to its next () method justraise StopIteration
again. Iterators are required to havean __iter__ () method that returns the iterator object itself so every iterator
is also iterable and may be used in most places where other iterables are accepted. One notable exception is code
which attempts multiple iteration passes. A container object (such as a 1ist) produces a fresh new iterator each
time you pass it to the iter () function or use it in a for loop. Attempting this with an iterator will just return
the same exhausted iterator object used in the previous iteration pass, making it appear like an empty container.

W25 E [ EF typeiter.

key function B H pR BCAREE B R 4L, 2 REAZAR 0] 1 T-HEFP SR CLAE R TR R « BN, locale.
strxfrm () ATFA N AFEREE I HE T 29 %€ A HER 1 .

A number of tools in Python accept key functions to control how elements are ordered or grouped. They in-
clude min (), max (), sorted (), list.sort (), heapg.nsmallest (), heapg.nlargest (), and
itertools.groupby ().

There are several ways to create a key function. For example. the str.lower () method can serve as a key
function for case insensitive sorts. Alternatively, an ad-hoc key function can be built from a 1ambda expression
suchas lambda r: (r[0], r[2]). Also,the operator module provides three key function constructors:
attrgetter (), itemgetter (),and methodcaller (). See the Sorting HOW TO for examples of how
to create and use key functions.

keyword argument — G255 2 Warsument,
lambda (A lexpression 14T B2 IR EL, RPN AET A B BORIE. B8 lambda 5L H)VE N

lambda [parameters]: expression

LBYL “JefifJGBkER” WIS CHSE . XU S XS S AEDE T ) el e 2 B e sk A w25 1. 1k
Wkg S EAFP Jy G A, HAF RUR KR 1 £ 1A,
L LAMEET, LBYL il 8 “&F” Ml “BRER” Z I &SR K. B, PARAURD 1 £
key in mapping: return mappinglkey] A[REH TTEREERAEZ 5 HAMLREIN mapping FF5 R
T key T4 o 30K ) R0 AT 3 3 i BB 0 1T EAFP 5 R fig e .
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list %% Python N Ef{—Fhsequence. BSR4 NHNIFE, HEIMT HAEF HAORALNAEERS 1%, oA
FICER I S AR R O1).

list comprehension — 553X, A compact way to process all or part of the elements in a sequence and return a list
with the results. result = ["0x%02x" % x for x in range(256) if x % 2 == 0] generates
a list of strings containing even hex numbers (0x..) in the range from 0 to 255. The i £ clause is optional. If omitted,
all elements in range (256) are processed.

loader ik 7% An object that loads a module. It must define a method named 1oad_module (). Aloader is typically
returned by a finder. See PEP 302 for details.

magic method —FEARJ5#: special method RIFEIE R 3]

mapping Wi} A container object that supports arbitrary key lookups and implements the methods specified in
the Mapping or MutableMapping abstract base classes. Examples include dict, collections.
defaultdict, collections.OrderedDict and collections.Counter.

metaclass 03¢ —Fp ] TAIEZEMZE. 208 XA H K4 BPMMERY L. TR T2 LIR=NS50F
BIEEFA N I ZE . A3 T a6 2 B i AT 5 AR PR — AN BRIA S 3. Python [R5 2 Ab T ] DAGI
HE X Ttde. K H P AGEAT Zax A T H, H2YFE IR, Joden] $R ke K m e i o & .
Mg TieEE R HE ., gt BEXSAE. SR g, PAREAMFLZTES5 .

L% S I metaclasses.,
method JjiJi TEINHE AR WRAE M Z BB LB — N EHRE R, RS IR B % G4 H:

—A argument GRF 44K self). I function FMnested scope.

method resolution order —Jj iEMRATIE 5 5 FEAT I3 5t /2 A0 A $R A% D3 8 R 23 LS B R e e 7 . 1
25 F Python 2.3 J7EfENTINY THRE 2.3 B Python FEHTHE T FAH 35 B 1160

module Bit JLXT5 02 Python RG] —FpZHZLA( . SR JST 644 25 18], Al E & LR Python X4,
W R 38 L importing FEAEWM#Z E] Python .

5 Wpackage.
MRO Z: Wmethod resolution order ,

mutable —n[7E FASKI LA DATER 1d () PREFEE I SO HIE. 5312 Wimmutable .

named tuple —H. #5641 Any tuple-like class whose indexable elements are also accessible using named attributes (for
example, time . localtime () returns a tuple-like object where the year is accessible either with an index such
as t [0] or with a named attribute like t . tm_year).

A named tuple can be a built-in type such as time.struct_time, or it can be created with a regular
class definition. A full featured named tuple can also be created with the factory function collections.
namedtuple (). The latter approach automatically provides extra features such as a self-documenting represen-
tation like Employee (name="jones', title='programmer').

namespace —fiy £ 45[] The place where a variable is stored. Namespaces are implemented as dictionaries. There are
the local, global and built-in namespaces as well as nested namespaces in objects (in methods). Namespaces sup-
port modularity by preventing naming conflicts. For instance, the functions __builtin__.open() and os.
open () are distinguished by their namespaces. Namespaces also aid readability and maintainability by making it
clear which module implements a function. For instance, writing random. seed () or itertools.izip ()
makes it clear that those functions are implemented by the random and itertools modules, respectively.

nested scope —jir £ 11, The ability to refer to a variable in an enclosing definition. For instance, a function defined
inside another function can refer to variables in the outer function. Note that nested scopes work only for reference
and not for assignment which will always write to the innermost scope. In contrast, local variables both read and
write in the innermost scope. Likewise, global variables read and write to the global namespace.
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new-style class —#f:\. 2% Any class which inherits from object. This includes all built-in types like 1ist and dict.
Only new-style classes can use Python’ s newer, versatile features like ___slots__, descriptors, properties, and
__getattribute__ ().

More information can be found in newstyle.

object W R AETHARE (JBPEEUE) ARTIUE XATH (J57E) Mm%, object UL @A fnew-style class [#i%

package —fu, — ] {0 7 TR SR I 05 7437 Python module. MAEA L, {3247 H __path__ Jak
¥ Python ik .

parameter —J62 A named entity in a function (or method) definition that specifies an argument (or in some cases,
arguments) that the function can accept. There are four types of parameters:

* positional-or-keyword : ([ E BT, HHE AW AN A SA R AN DA S 5T A2
ASEZ . KR BRARIES A, HIATT IR foo HI bar:

def func(foo, bar=None): ...

* positional-only: {LFREIE, & —A REEHALEE ARISE. Python Wil i AR E L ZHY
k. (B —SENEREH URMEES (Ll abs () ).

* var-positional: W]ZELE, 5 W] ARl —MERECR A AL B SEA T (FEITEHAE 2
CRZNNESHZIE). RIS AR S ARG * KE XL, Bl FE args:

def func(*args, **kwargs):

* var-keyword: FAZRHEF, HEE A DASRBUE AR S T S A (FOIMTE MR S C #3205
?72%%5(2):) L?’l‘qﬂﬁ/%TLﬂT S ZFREINEE ** A L, BB kwargs.

TS AT VALFI 5 E PTEANaie 2 4, il AS LT e S H0di s B

See also the argument glossary entry, the FAQ question on the difference between arguments and parameters, and
the function section.

PEP “Python M52 1" HIESCEHE . —4> PEP @i —Mritit S0, JHoK 1 Python #EIXERALE R, stk
—~ Python PR S B jZiT $i. PEP N 244 BORS A A S0 AR RS R BT S SRR B4 LR ]

PEP WA A A ) 2 BERRp i . IS DGR Fﬂ%ﬁfi’fﬁ PRSI Python BYi& T 3K 4% 5
SCRSEIENLE] . PEP [VEE A TARAEAL DX R @ 31, I BRI E A SRy .
%1, PEP 1.

positional argument —{\; B ¥ £ Wargument,

Python 3000 Python 3.x %A Lk AUWERR (X144 FHERAS 3 i Kb R TTI R M B L T ) o A
YN “Py3k”.

Pythonic $if—~ U ol — B U S8 1~ Python B 5 fmci H 1 KU R, TTAN e O HCA 8 5 A
UL EE%IMU?EB ik, Python ¥y MM A for IAIRIARE [y A~ RIEAU S iy i e
o W2 G S B XA, IR ZAZE Python (A I SR ] — M T 4t

for i in range(len(food)):
print food[i]

TR 2 ¥ B 157 5 B Pythonic (77 34 k& X FEY:

for piece in food:
print piece
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reference count —5 I VHE XPREEX G5 HAOECE . 24— XRS5BT, B FCoT R ooR
T IO Python AU RUEIEF e A AT WL, (HERCPython SLBU— A KEEILR . sys Bz
T4~ getrefcount () BREL, FFFGAPA B AR IR ERT G5 T

__slots__ A declaration inside a new-style class that saves memory by pre-declaring space for instance attributes and
eliminating instance dictionaries. Though popular, the technique is somewhat tricky to get right and is best reserved
for rare cases where there are large numbers of instances in a memory-critical application.

sequence —J1: 41 An iterable which supports efficient element access using integer indices via the __getitem__ ()
special method and defines a 1en () method that returns the length of the sequence. Some built-in sequence types

are 1ist, str, tuple, and unicode. Note that dict also supports _ _getitem__ () and __len__ (),
but is considered a mapping rather than a sequence because the lookups use arbitrary immutable keys rather than
integers.

slice —YJJ Ji* An object usually containing a portion of a sequence. A slice is created using the subscript notation, [ ] with
colons between numbers when several are given, such asin variable_name [1:3:5]. The bracket (subscript)
notation uses s1ice objects internally (or in older versions, __getslice__ () and __setslice__ ()).

special method %55k Jjiki —7firh Python B YTk, RIS AR PATRFE 4R VR Bl QAH < 45
PRI FRIE RRH AT 2o FERTT AR 32 WL specialnames.,

statement —jfi 4] 1EA)REEF B (— NS “H) B BANL . — 5B R] DASR—expression B AR
BEFRILER), Bl if, while B for.

struct sequence A tuple with named elements. Struct sequences expose an interface similiar to named tuple in that
elements can be accessed either by index or as an attribute. However, they do not have any of the named tuple

methods like _make () or _asdict (). Examples of struct sequences include sys.float_info and the
return value of os.stat ().
triple-quoted string — 5|5 FRf RN SAELNG S (7) SRS () WFEMFS. ENTEYIRE

‘ﬁﬁ%%ﬂ%~’*%lvﬁ&ﬂ’]? FRER AR, HEA 2 MMt ENAFrrETHHRNEERE
e X BRE S HIE S, H ] DABS B AT JOf G 1 HESEAT (R4 5 SOR A0 R IR 5 1

type R A YusE—A> Python X @ FAHAMIE: HAXTLARRA —FhRAL. BHEEXT LA, AT AT
HER __class__ J@tk, SU2#E type (obj) KL,

universal newlines —jifi f]##i47 A manner of interpreting text streams in which all of the following are recognized as
ending a line: the Unix end-of-line convention '\n"', the Windows convention '\r\n"', and the old Macintosh
convention '\r'. See PEP 278 and PEP 3116, as well as str.splitlines () for an additional use.

virtual environment —JBIIAEE —FR HIVMEZ R B 021 TR, fiF Python ] PRI Y. F AR P AE &6 F1 T
2% Python 73 & AUHS AN 2403 A — R G _Fiz iy HAth Python [ 27 HI47 4

virtual machine BNl — & 5¢ 4 L B & LB ML Python R SUAL AT $047 2 1 18 2 135 2% T 46
i) bytecode.

Zen of Python —Python Z#fi 51| Python iy N 54524, AT RS M0 X FES . AEHEERNE
AERZ B RF i A “import this”,
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i A

IXBESCRYAE A H reStructured Text JJE3CRY, | Sphinx  (—~% 724 Python SCRY 5 Y SCRY A s ) BIEE.

AR SRS BT L RURE R TF S 52 42 ph B I 56 Y, XA Python 42 B, WUREAES Sk, i
reporting-bugs T AEUINAZ: 5. A BAIN YL B 76 1

RN it -
* Fred L. Drake, Jr., @3 7 H 354 Python SCRYR T HEE, DAKIRE T HEH 21 30RY;
e Docutils #40, W H , Al T reStructuredText A Z A Docutils #4245
e Fredrik Lundh, Sphinx M ftli[#¥] Alternative Python Reference T H H13%45 TR £ {F-mhAH .

B.1 Python T8y Rk

AR Z %} Python i, Python FifE &l Python SCRYA Tk A, B Python JELHS & 7 Misc/ACKS SC{431)
TR TR

5T Python K ARITTR, Python A5 T HILHH (SR - WA 1!
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7 B FiF AT

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

{Efi: GPL #A T AR M Python £ GPL N k1. 5 GPL AJa], Frf Python ¥4 Al AR FL &4 R 1B MG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

JRUIARZAE Guido 55 T TAERYSNIREREE , AIfGaX 28 B A oA vl fiE -

C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 F PYTHON 2.7.18 #Y PSF o] {inil

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),_
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

2.7.18 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 2.7.18 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 2.7.18 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 2.7.18 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—~Python
2.7.18.

4. PSF is making Python 2.7.18 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 2.7.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.7.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.7.18, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—~License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 2.7.18, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM # &Il

BEOPEN PYTHON JFE 14 ] P ER 1 AR

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(FItgkss)
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granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] tipil

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of

(Fotakss)
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Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FHF PYTHON 0.9.0 E 1.2 f§ CWI ¥F o] il

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.3 USRI YT ol 50515
AT Python B ATHLCTAG A =y B b VAT RO, AT MR A 23 FLR IR

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html T 2% 113,
e DA 2R i se ek (75 1) -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

(FItakss)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EEx

socket #HHH ] getaddrinfo () Ml getnameinfo () pAEL, XLEpRETFAIDAE WIDE i H (http:/www.
wide.ad.jp/) By BRI SCIAFH

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Rt
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IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-—
tire notice is included in all copies of any software which is or
includes a copy or modification of this software and in all
copies of the supporting documentation for such software.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that 1its use would not infringe
privately-owned rights. Reference herein to any specific commer-
cial products, ©process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply 1its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\  endorsement purposes. /
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C.3.4 MD5 message digest algorithm

The source code for the md5 module contains the following notice:

Copyright (C) 1999, 2002 Aladdin Enterprises. All rights reserved.

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

L. Peter Deutsch
ghost@aladdin.com

Independent implementation of MD5 (RFC 1321).

This code implements the MD5 Algorithm defined in RFC 1321, whose
text is available at

http://www.ietf.org/rfc/rfcl321.txt
The code is derived from the text of the RFC, including the test suite
(section A.5) but excluding the rest of Appendix A. It does not include
any code or documentation that is identified in the RFC as being
copyrighted.

The original and principal author of md5.h is L. Peter Deutsch
<ghost@aladdin.com>. Other authors are noted in the change history
that follows (in reverse chronological order):

2002-04-13 lpd Removed support for non-ANSI compilers; removed
references to Ghostscript; clarified derivation from RFC 1321;
now handles byte order either statically or dynamically.

1999-11-04 lpd Edited comments slightly for automatic TOC extraction.

1999-10-18 1lpd Fixed typo in header comment (ansi2knr rather than md5);
added conditionalization for C++ compilation from Martin
Purschke <purschke@bnl.gov>.

1999-05-03 1lpd Original version.
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C3.5 REEEFIRS

asynchat and asyncore B & DA FEHH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.6 Cookie &1

The Cookie module contains the following notice:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.7 HiTERR

trace B S PA T AEH:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.8 UUencode E UUdecode &%l

uu B DA R

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:
— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
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version is still 5 times faster, though.
— Arguments more compliant with Python standard

C.3.9 XML = 2= FAH

The xm1lrpclib module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.10 test_epoll

The test_epoll contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

CFItakss)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION

WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.11 Select kqueue

The select and contains the following notice for the kqueue interface:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.12 strtod and dtoa

Python/dtoa.c CHEML T CiEF1) dtoa Fl strtod pR%Y, I THF C i H AU M FAF R T4, 1%
CAFA David M. Gay 1y [R] 4 SCHIRAE T, 24110 A] M http://www.netlib.org/fp/ 3% . 2009 4E 3 H 16 H#5:2%)]
(A JELAE SO AL AR FROBCRI AT R B

/****************************************************************

* % o

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % ok X

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED

(Rt
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* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

‘k*****‘k**‘k********‘k*****‘k*‘k***‘k****'k‘k*‘k************************/

C.3.13 OpenSSL

WERBEAERG A, W hashlib, posix, ssl, crypt fRHLfH ] OpenSSL 42 = PERE. HAh, WEHT
Python [ Windows Fl Mac OS X %2427 1] fe 045 OpenSSL E#5 U1, FrLAFE AL .51 4 T OpenSSL 7 1]
UERY % DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-corel@openssl.org.

OpenSSL License

/= == == == == == ==

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright
* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:
* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without

* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

*

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

*

* 6. Redistributions of any form whatsoever must retain the following
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*

*

acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt

48

Appendix C. Fys2FI¥F Tk




Python Setup and Usage, A% 2.7.18

(22 30
* 3. All advertising materials mentioning features or use of this software
* must display the following acknowledgement:
* "This product includes cryptographic software written by
* Eric Young (eay@cryptsoft.com)"
* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).
* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:
*

"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

b S e

*

*

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

C.3.14 expat

BRAEME ] ——with-system-expat BLE THIE, N pyexpat §7 AR E AL expat Y5 10HS DR 2

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.15 libffi

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.16 zlib

R ARG EAREIRY 21ib AR IHT ek A, W 55 2lib PG 8 DR 2 1ib 37 J%:

Copyright (C) 1995-2010 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

50 Appendix C. FHsEF0¥Fa[iE




APPENDIX D

Copyright

Python 53 SCHY:

Copyright © 2001-2020 Python Software Foundation. {48 TG+ H]

AU © 2000 BeOpen.com., {38 TG AUH

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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attribute -- B, 26

B
-B
command line option,5
-b
command line option,5
BDFL, 26
bytecode -- FH#,26
bytes-like object —-- F¥EX £, 26
C

—-c <command>

command line option,4
class —— 2,26
classic class, 26
coercion —-- R KA I 26
command line option

-2,5

-3,8

-B,5

-b,5

—-c <command>, 4

-d,5

-E,5

-h,5

—--help, 5

-i,5

-J,8

-m <module-name>, 4

-0, 6

-00, 6

-Q <arg>,6

-R, 6
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-s,6 hashable -- T, 28
-s,6 —--help
-t,6 command line option,5
-U, 8
w6 |
—V,5 -1
-v,7 command line option,5
—--version,5 IDLE, 28
-W arg,7 immutable —-- A%, 28
-X, 8 importer —- £ A#,29
-x,8 importing —— & A,29
complex number -- Z#, 26 integer division,28
context manager —-- T XEHE, 26 interactive -- % &, 29
CPython, 26 interpreted —-- fER, 29
iterable —-- W# R, 29
D iterator —-- #%{R 4,29
-d
command line option,5 \.J
decorator —- ZE4FE, 26 -J
descriptor -- ik, 27 command line option, 8
dictionary -- F 4,27
dictionary view —— FHAE, 27 K
docstring —- J‘C%?ﬁ“’$,27 key function —- &%, 29
duck-typing -- ¥F KA 27 keyword argument -- X#FHH, 29
E L
-E lambda, 29
command line option,S5 LBYL, 29
EATE, 27 list — 7% 30
exec_prefix, 12 list comprehension —— F|X#EER, 30
expression —— Fi#k =R, 27 loader -- #u##, 30
extension module —— ¥ Bk, 27
M
F . -m <module-name>
file object —— XX %£,27 command line option,4
file-like object —-- XfFExT£,27 magic
finder -- E##, 27 method, 30
floor.division\ -— F T EUERE, 27 magic method -- ARk, 30
function -- H#,27 mapping —-- B4t 30
G metaclass —- T2, 30
method
garbage collection —— I K [E Y, 28 magic, 30
generator, 28 special, 32
generator —— A gk #, 28 method resolution order -- ¥ 3 ## W 7,
generator expression, 28 30
generator expression -- 4 K#kER, 28 method 7 3%, 30
GIL,28 module 3k, 30
global interpreter lock —-- 2 &ME &4 MRO,30
28 mutable —- T ZF, 30
H N
-h named tuple —- B4 T4, 30
command line option,5 namespace -- & %, 30
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nested scope -- #%ZE1EHH, 30
new-style class -- #HA %, 31

@)
-0
command line option,6
object —— X £,31
-00
command line option,6

P

package -- 4,31
parameter -- ##%,31
PATH, 8§, 13
PEP, 31
positional argument —-- fL&S#, 31
prefix, 12
Python 3000, 31
Python #FHEN

PEP 1,31

PEP 8,13

PEP 11,15

PEP 230,7

PEP 238,6,27

PEP 278,32

PEP 302,27, 30

PEP 338,4

PEP 343,26

PEP 370,6, 10

PEP 3116,32
PYTHON*, 5
PYTHONDEBUG, 5
PYTHONDONTWRITEBYTECODE, 5
PYTHONHASHSEED, 6, 9
PYTHONHOME, 5, 8, 17
Pythonic, 31
PYTHONINSPECT, 6
PYTHONOPTIMIZE, 6
PYTHONPATH, 5, 8, 17, 22
PYTHONSTARTUP, 6
PYTHONUNBUFFERED, 7
PYTHONVERBOSE, 7
PYTHONWARNINGS, 8

Q

-Q <arg>
command line option,6

-R
command line option,6
reference count —-— 5| it%k, 32

)

command line option,6
-s

command line option,6
sequence —-- J¥7%|,32
slice —— 14,32
special

method, 32
special method -- #ZkF i, 32
statement —- iEAf], 32
struct sequence, 32

-t

command line option,6
triple-quoted string —— ZB|EF# &, 32
type -- XA, 32

U
-U
command line option,8
-u
command line option,6
universal newlines -- i f#4T,32

V

-V
command line option,5

command line option,7
—-—-version

command line option,5
virtual environment —-- EWIFIE, 32
virtual machine -— JE###L, 32

W

-W arg
command line option,7

command line option, 8

command line option,8

Zen of Python -- Python Z##,32

e ]
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