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CPython fig#fr s 2 G 47T S HAEEH THREUS AP EA5
CPython implementation detail: HABSEI a2 FT I E 0 BEG AR . 8 240 % %52 7 implementations.

11 @&

Xt Python ZZiE IR, AR AT LASE 5 DA T AT LT

’python [-bBdEhiIOgsSuvVWx?] [-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 YR H I — A U SEE A — A S E AR HER AR, B2 RSO AT AR 7
o MY HBIFEH— A H XA SEE, B NZ B SREBOT AT RAT & S 4R AT .
o MNP —c command B}, ‘B&IfT command Fi4 Y Python 1E/4] . FEiX H command W] DAL 2y
PARATAT 43 B 0 2 45184 . W VE R RT3 S K8 Python 54 i@ A S ZE I Y !
. ;flﬁ“ﬁ BFEffT -m module-name B, 2¥7E Python FiBpgfe s A 445 @ iR, F-REHAE N AR 7
UTo
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TEAR AR, 2o i A Se T i T .

— AN DRI A AR T A RIS R, RS T A SE A sys . argv — HHEEEPENICE
MBI (sys . argv0]) £ MOREFIRIFAH.
—-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.

H TSN module Z 75K, VRANEG 1 SCHHY A (- py)o BEHRA BRI AN 20K Python BB & 7,
(EEL PR SCBUAT BB A SR 5 i BRI — i (BIHNE T REARVHR B & E TR R) -

WaRE (a2 m ) Ve 24 P i At 2 a2 AR AR s 4 PRy, AR AR T
<pkg>.__main__ fENERBRMAT. AT HFEREBEBI A5 1R BIA S KL 1 2 R 2 14 H SR A
zip SCHFRIAL BT AL

T BLRTUAE ] N ERRAIA C G599 LR, IR EATI A X B Python BEBSCHE. {H
e EAPIRIE T g pO B, B AT BRI AR IS o

UEREE I LIET, sys . argv M ENICEREMBIER SR 52 B AT (FERE RLBSERSCPEIIN], BN IoEHs
B "-m"). oo I, HETHRFPMA sys . path HIFk.

VFZ R PRI AL SV A ST I 2 AR B . i — A 12 timeit HiHL

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

S
runpy . run_module () Python fURY AT DAE #2488 FH Y 45 %) e

PEP 338 — ff 80 A A7
15 3.1 R R SR A AT __main_ TR,
e 3.4 BOE R [F)RE S 4 25 6] 4

MIRHERIA (sys . stdin) BEIAY Qo AISRARIER ACH— &b, DI 1.
WEREEHILIET, sys.argv BEADICERFN "= H H2AFTHSRAFBAA sys . path BTk,

<script>
AT seript Hi) Python fUi%, XS HUVA—A> (LX) SCUFRGERAR, FE1M5A Python SCfF. 4
# _main__.py MFRIEZ, BAEE _main__.py UMY zip SCfF.

UERERHILIET, sys . argv B E IR NLEG AT P E AL 5K

U MIA A FRE A -4~ Python SCPF, WAL SCPFI H S FHUIMA sys . path 9Tk, HF Hiz3C
PFEWERN _main_ BHORIAT.

USRS 23 B g 1) — A~ H SRR zip SCPF, WAL FRREBONA sys . path BIFk, B E
_main__.py XHFRPAEAN __main_ BIHRAMAT,

S U
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runpy.run_path () Python f{UfSn] DA B Y SR g
WERBA L ML ORI, MR -1, sys.argv[0] FENZ TR ("), FHHYUHTHRSBIMA sys.path
Mk . BEAh, tab kba RN SR HEE M, WERARAY R G- 6 SCR I RERITE (2 W rlcompleter-config) .
S
tut-invoking

£ 3.4 JOEE: HEhE ab kha T S 2 -

1.1.2 &R%IN

-?
-h
—-help
FT 4=l 4T HEIIU) fRT R o
-V
——version

FTHI Python iRAS S IR o 7 Bl i (5 ST

Python 3.8.0b2+

WARESZ AW, WHTHA AR EZER, Fln:

Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]

3.6 FINEE: —vV .

1.1.3 H{thi%kIn

-b
TE¥f bytes B bytearray 55 str ;&% bytes 5§ int R &k B WL ER 24 Hi%% (-bb)
M5 KA.
TE 3.5 JUHEL: 320 bytes 5 int AJHEL.

-B

an R 4y i b %k U, Python fF N 2 WK E S A BN H A .pye X . HIH SR
PYTHONDONTWRITEBYTECODE,

——check-hash-based-pycs default|always|never
PR TISAAER) - pye SUFRYSIEST N . S W pyc-invalidation, 24¥h default I, CEEMARIL
JE B HE T W A (L) 0 T A SO AR OB TR LTI IE . 2410 always B, FrAHE T aAE
1) .pyc UM, NER M E I AR i YRR I OO R A IR SO EA T IR . 24 380h never I,
TR - pyc SCHRREA SRS HX I 0I5 SO EA T RIE .

BT IRIERY . pyc SCPFITE SO 2 32 BRI .

-d
Fiafdbras il (REREH, KT mIF%ED). 5525 PYTHONDEBUG,
-E
ZWE T PYTHON* MgAN B, FlUnvl g B ) PYTHONPATH il PYTHONHOME
1.1. 917 5
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-i

-9

-u

YA AAGAE BN S B NS T —c @I, EPATA G S 2 EHEA B, BRI
sys.stdin H AR —NLRuEGHIE. PYTHONSTARTUP U A LHHEEL.

X eI Y AL SRAE R AT | A S i NG A 4 Jmy 2 B AR R R . 738 B PYTHONINSPECT,

e R BN 24T Python. SRF[RIIN Y -E Ml -s. TERS BN sys . path BEANEL S THIA YL H
AL E P site-packages H 5. A7 PYTHON* PRIGEAE BB S0l 20 o 30 W] DATHE I B HE— 42 (R BR ) DA
B Ik PR AR AT .

3.4 B fE.

ol assert 15A) PASATAPA __debug__ W{EIE NS, EHTE . pyc VRAZHIM opt-1
K P T GRS (bytecode) S04 (20, PEP 488), A52:05] PYTHONOPTIMIZE,

1E 3.5 BCE G KA PEP 488 224 . pyc X4 .

TEA N -0 BRI ZFE SR AR . AT < pyc I RA Z RN . opt -2 SRR EHIFEILIT: (byrecode)
W3E4 (Z L PEP 488).,

1E 3.5 i fiKdls PEP 488 22 . pyc X4 .

BIEAE AL BT AN B R RSCRIAA £ L o
3.2 B fE.

TR A BENLAL . BEIRTIAL PY THONHASHSEED IR AR et o0 0 BHEAEH, TS A BEAL L 2 2A
S .

TESCHI Python JRAH | BEIEIH &R M A FEHLIE , X str, bytes Al datetime [¥] __hash__ () {H¥F£&
R — AR T BEALIE SR 3" . BARTANIHE A Python JEFE Hp S RFFAAE , (HAEEK KM
Python # F 22 1] I J& R 1] F30 1)

W& i BE AL = 7E S0 RS O 2E B 3 A5 [ B FE 246 IR 45 D4R B 3, X A AR T # s dict e Bk
RS OL S I BERD O(mA2) B4R . 111 27 http://www.ocert.org/advisories/ocert-2011-003.html.

PYTHONHASHSEED JRVFAR MW i Fh - 25 W 15 B — 1 [ 2 L
TE 3.7 MU B RIS £ Pl 2200 .
3.2.3 HriIhEE.

AREH H P site-packages HZEME sys.path,
S
PEP 370 — 43 Jf F'# site-packages H 5%

B site BYPA LB T 0 GO0 sys.path BHAE. WER site KRR A T AD
KN ARRA A A ENT B site.main (),

5 i) stdout FI stderr I AN FHZEnR . I stdin Y ToEE M -
%152 5% PYTHONUNBUFFERED,

FE 3.7 B stdout F1 stderr JiAE SCAS 2 BIAE A FH 250,

Chapter 1. 41758
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-v
B —MEHGAR IR T Bl — M5 B, SR HmEir g CCFEA s BRI . 4EL A BN (-vv),
AR BRI IS A RS SCARAT BV — 45 TH B . MRS IR i SR E R AL 7S
%] PYTHONVERBOSE.
-W arg
LA . Python HYEEALHITERRIATE DL N 218 sys . stderr fTHVELIHE . HAURYESIH B AA W
FEat:
file:line: category: message
BT, BB SRR T H AR e B N EATER AT B — o e st ] 4 il 4 44 T B0 10 A S A
.
FIPAZE A - I Y SRR G 2 R IVCIC RS, K575 G— D VLB I A . JoRm) -
VIR 20 ((E2, TEA 88— MBI A TR K T8GRI & 5H 5 -
b R DA PYTHONWARNINGS 33578 £ DA KA ] warnings FEFE Python F2 )7 PIFHEA T2l .
i%f%ﬁ; iﬂ@&ﬁ%ﬁ%’l\%ﬁﬁwﬁﬂﬁ%ﬁﬂﬁmﬂﬂ TRERRFT A A 4 (B2 AEROAT DL T 2 208 1Y
AR LETE45):
-Wdefault # Warn once per call location
—-Werror # Convert to exceptions
-Walways # Warn every time
—Wmodule # Warn once per calling module
—Wonce # Warn once per Python process
-Wignore # Never warn
B4R I T4 (103, . v, ) R & 1T 0
7] o
1% 2|5 warning-filter 1 describing-warning-filters T fi# 58 Z 475 .
-x
Beid b s —47, PASRVFE IR Unix JEXAY # ! omd. X T DOS & @Bl # 1t .
-X
PREA T AP ARSI € @ ik 3. CPython H Hij& LT 41 W] H A :
e —X faulthandler |G faulthandler;
* -X showrefcount F P45 a s 7ERL B MREAR T B4 A5 1H A0 2 e th S DR VHBOM E i 1 A
PetBe. e E IR AS A AL
* -X tracemalloc f{i/f] tracemalloc fH/HZNXS Python NAFBLHYER IR . BOAEIL T, N &
RIS PRATERR BRI (5 S b e ) -X tracemalloc=NFRAME DAJHZ)IRE 1] NFRAME
Wi IR e . 5% tracemalloc.start () T f#FE.
* -X showalloccount FEF45H I A AP ALY 0 FEXT R0 B 4. I T4 24 Python 7£
5E XY COUNT_ALLOCS @I A4 23
* —X importtime BIREHRFAFESRAINTE] B2 BRBRATR, RITHTH] (@?ﬁﬁ'ﬁg%%/\) GINE|
B T] (HEBR IR E A ) o 3 R B W i 7E 2 AR R 7 T g s th A - LB HI VA QN python 3
-X importtime -c 'import asyncio'. HIFZ | PYTHONPROFILEIMPORTTIME,
* -X dev: JFi i} CPython ) “JFAMI", 5IABIMAT IS , 33 LA5: 00 R T i JEIRERIA
JE R QARACRS 2 IE B Y T A 2 LB St SR - RS R A e R IR A k. JF
KA RICR -
— I default 40 yEss, Bl-w default,
1.1. &91T 7




Python Setup and Usage, A% 3.8.0a4

- NI Hlds 2RI T 2L PyMem_SetupDebugHooks () C BR%L.
- B faulthandler 8 DATE & AR HR ot i Python [m]3 (5 B .

- Jii M asyncio I

- ¥ sys.flags [ dev_mode JgMi% N True

— io.IOBase destructor logs close () exceptions.

o —X utf8 NIMERS NS UTF-8 fixX, 78 3 ERIAN KBz, -x ut£s=0 Bzt
UTF-8 #5520 (BIEAE S I 2445 E ShES A mHE ) o 205 PYTHONUTFS | fBTERS .

e —-X pycache_prefix=PATH enables writing . pyc files to a parallel tree rooted at the given directory
instead of to the code tree. See also PYTHONPYCACHEPREFIX.

T AL AMEBEIF N sys. _xoptions FHRIRPGX LEAH .
T8 3.2 JRCE Rk 340 T - .

3.3 FhEE: -X faulthandler 3&I.

3.4 FHIhfE: -X showrefcount 5 -X tracemalloc &,
3.6 FRfE: -x showalloccount &I,

3.7 FiRIEE: -X importtime, -X dev 5 -X ut£8 #&I,

3.8 P fE: The -X pycache_prefix option. The —X dev option now logs close () exceptions in
io.IOBase destructor.

1.1.4 7Ry 24 {E R RYE TR

-J
PREA 25 Tython I

1.2 INEEE

X SEERESAS Fr 25 5 Python FIATR, EATEIEMAITHF X Z BIgALBE), H-E sk -1 BRoh. RIGLE, 417
TEM S AT H e 78 IR i
PYTHONHOME

bR E Python FERYN B . BRANIG L R FE2HE prefix/lib/pythonversion fil exec_prefix/

lib/pythonversion W&, M prefix fll exec_prefix MR AEHEN HF, BIAKNL
F /usr/local,

24 PYTHONHOME Bi% KA Hsgh), B SFBE prefix fll exec_prefix, BUAMEIEEARN

IR, T#¥F PYTHONHOME &K prefix:exec_prefix,

PYTHONPATH
BTSRRI R k. IS L PATH MR — P EZ A os . pathsep 70 fRHY H &
HARZHR (BI40 Unix 1 B S Mi7E Windows b5 ) . BRIAZIEATEAER H 5%

T H SR 2 A, WA PYTHONPATH 4% H T PAG| A4l Python #RHL) zip SC (VRSB R
K)o TCIEM zip S AP RARSHL,

The default search path is installation dependent, but generally begins with prefix/lib/pythonversion
(see PYTHONHOME above). It is always appended to PYTHONPATH.

An additional directory will be inserted in the search path in front of PYTHONPATH as described above under 3%
7 i% 371, The search path can be manipulated from within a Python program as the variable sys . path.

8 Chapter 1. <1755
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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.ps1 and sys.ps2 and the hook sys.__interactivehook__ in this file.

PYTHONOPTIMIZE
If this is set to a non-empty string it is equivalent to specifying the —O option. If set to an integer, it is equivalent
to specifying —O multiple times.

PYTHONBREAKPOINT
If this is set, it names a callable using dotted-path notation. The module containing the callable will be imported and
then the callable will be run by the default implementation of sys.breakpointhook () which itself is called
by built-in breakpoint (). If not set, or set to the empty string, it is equivalent to the value pdb.set_trace”.
Setting this to the string ”0” causes the default implementation of sys.breakpointhook () to do nothing but
return immediately.

3.7 FrhfE.

PYTHONDEBUG
If this is set to a non-empty string it is equivalent to specifying the —d option. If set to an integer, it is equivalent
to specifying —d multiple times.

PYTHONINSPECT
If this is set to a non-empty string it is equivalent to specifying the —1 option.
This variable can also be modified by Python code using os . environ to force inspect mode on program termi-
nation.

PYTHONUNBUFFERED
If this is set to a non-empty string it is equivalent to specifying the —u option.
PYTHONVERBOSE
If this is set to a non-empty string it is equivalent to specifying the —v option. If set to an integer, it is equivalent
to specifying —v multiple times.
PYTHONCASEOK
If this is set, Python ignores case in import statements. This only works on Windows and OS X.

PYTHONDONTWRITEBYTECODE
If this is set to a non-empty string, Python won’t try to write . pyc files on the import of source modules. This is
equivalent to specifying the —B option.

PYTHONPYCACHEPREFIX
If this is set, Python will write . pyc files in a mirror directory tree at this path, instead of in __pycache___
directories within the source tree. This is equivalent to specifying the —X pycache_prefix=PATH option.

3.8 B fE.

PYTHONHASHSEED
If this variable is not set or set to random, a random value is used to seed the hashes of str, bytes and datetime
objects.

If PYTHONHASHSEED is set to an integer value, it is used as a fixed seed for generating the hash() of the types
covered by the hash randomization.

Its purpose is to allow repeatable hashing, such as for selftests for the interpreter itself, or to allow a cluster of
python processes to share hash values.

The integer must be a decimal number in the range [0,4294967295]. Specifying the value O will disable hash
randomization.

1.2. IMBETE 9
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3.2.3 B e,

PYTHONIOENCODING

If this is set before running the interpreter, it overrides the encoding used for stdin/stdout/stderr, in the syntax
encodingname:errorhandler. Both the encodingname and the : errorhandler parts are optional
and have the same meaning as in str.encode ().

For stderr, the : errorhandler part is ignored; the handler will always be 'backslashreplace’.
JE 3.4 WUE P “encodingname” F4PUAE 2 0] 3E ) o

F£ 3.6 Jit ¥ On Windows, the encoding specified by this variable is ignored for interactive console buffers unless
PYTHONLEGACYWINDOWSSTDIO is also specified. Files and pipes redirected through the standard streams are
not affected.

PYTHONNOUSERSITE

If this is set, Python won’t add the user site-packages directoryto sys.path.
S
PEP 370 - /3 F7I¥Y) site-packages H 5§

PYTHONUSERBASE

Defines the user base directory, which is used to compute the path of the user site-packages
directory and Distutils installation paths for python setup.py install --user.

2 W
PEP 370 — 4y [ F' i) site-packages H 5%

PYTHONEXECUTABLE

If this environment variable is set, sys.argv [0] will be set to its value instead of the value got through the C
runtime. Only works on Mac OS X.

PYTHONWARNINGS

This is equivalent to the —7 option. If set to a comma separated string, it is equivalent to specifying —w multiple
times, with filters later in the list taking precedence over those earlier in the list.

i fA] B TS B RE IR BV TC A6 A B T B R P et B A 5 (B2 AE O DL & 2 4
HRLEE):

Y THONMW
PYT
PYTH
PYTH
PYTH
PYTH

# Warn once per call location
# Convert to exceptions

# Warn every time

# Warn once per calling module
# Warn once per Python process
# Never warn

12 |5 warning-filter 11 describing-warning-filters T fi 58 2 475 .

PYTHONFAULTHANDLER

If this environment variable is set to a non-empty string, faulthandler.enable () is called at startup: install
a handler for SIGSEGV, SIGFPE, SIGABRT, SIGBUS and SIGILL signals to dump the Python traceback. This
is equivalent to —~X faulthandler option.

3.3 BRI HE.

PYTHONTRACEMALLOC

If this environment variable is set to a non-empty string, start tracing Python memory allocations using the
tracemalloc module. The value of the variable is the maximum number of frames stored in a traceback of
a trace. For example, PYTHONTRACEMALLOC=1 stores only the most recent frame. See the t racemalloc.
start () for more information.

10

Chapter 1. 41758
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3.4 BRI HE.

PYTHONPROFILEIMPORTTIME
If this environment variable is set to a non-empty string, Python will show how long each import takes. This is
exactly equivalent to setting ~X importtime on the command line.

3.7 B IIHE.

PYTHONASYNCIODEBUG
If this environment variable is set to a non-empty string, enable the debug mode of the asyncio module.

3.4 B fE.

PYTHONMALLOC
Set the Python memory allocators and/or install debug hooks.

Set the family of memory allocators used by Python:
* default: fifi ff] default memory allocators.

e malloc: use the malloc () function of the C library for all domains (PYMEM_DOMAIN_RAW,
PYMEM_DOMAIN_MEM,PYMEM_DOMAIN_OBJ)

e pymalloc: use the pymalloc allocator for PYMEM_DOMAIN_MEM and PYMEM_DOMAIN_OBRJ domains
and use the malloc () function for the PYMEM_DOMAIN_RAW domain.

TR T
¢ debug: install debug hooks on top of the default memory allocators.
* malloc_debug: same as malloc but also install debug hooks
e pymalloc_debug: same as pymalloc but also install debug hooks

See the default memory allocators and the PyMem_SetupDebugHooks () function (install debug hooks on
Python memory allocators).

YE 3.7 U Added the "default™" allocator.
3.6 HrhIgE.

PYTHONMALLOCSTATS
If set to a non-empty string, Python will print statistics of the pymalloc memory allocator every time a new pymalloc
object arena is created, and on shutdown.

This variable is ignored if the PYTHONMALLOC environment variable is used to force the malloc () allocator
of the C library, or if Python is configured without pymalloc support.

7r 3.6 it B Pi: This variable can now also be used on Python compiled in release mode. It now has no effect if set
to an empty string.

PYTHONLEGACYWINDOWSFSENCODING
If set to a non-empty string, the default filesystem encoding and errors mode will revert to their pre-3.6 values of
‘mbcs’ and ‘replace’, respectively. Otherwise, the new defaults "utf-8” and ’surrogatepass’ are used.

This may also be enabled at runtime with sys._enablelegacywindowsfsencoding ().
] M Windows.,
3.6 FiiRE: A X ELZHAMEE, WS PEP 529,

PYTHONLEGACYWINDOWSSTDIO
If set to a non-empty string, does not use the new console reader and writer. This means that Unicode characters
will be encoded according to the active console code page, rather than using utf-8.

1.2. IMBETE 11
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This variable is ignored if the standard streams are redirected (to files or pipes) rather than referring to console
buffers.

u] H 4 Windows .,
3.6 BT fE.

PYTHONCOERCECLOCALE

If set to the value O, causes the main Python command line application to skip coercing the legacy ASCII-based C
and POSIX locales to a more capable UTF-8 based alternative.

If this variable is not set (or is set to a value other than 0), the LC_ALL locale override environment variable is
also not set, and the current locale reported for the LC_CTYPE category is either the default C locale, or else the
explicitly ASCII-based POSIX locale, then the Python CLI will attempt to configure the following locales for the
LC_CTYPE category in the order listed before loading the interpreter runtime:

e C.UTF-8
e C.utfs8
e UTF-8

If setting one of these locale categories succeeds, then the LC_CTYPE environment variable will also be set ac-
cordingly in the current process environment before the Python runtime is initialized. This ensures that in addition
to being seen by both the interpreter itself and other locale-aware components running in the same process (such
as the GNU readline library), the updated setting is also seen in subprocesses (regardless of whether or not
those processes are running a Python interpreter), as well as in operations that query the environment rather than
the current C locale (such as Python’s own 1locale.getdefaultlocale ()).

Configuring one of these locales (either explicitly or via the above implicit locale coercion) automatically enables
the surrogateescape error handler for sys.stdin and sys.stdout (sys.stderr continues to use
backslashreplace as it does in any other locale). This stream handling behavior can be overridden using
PYTHONIOENCODING as usual.

For debugging purposes, setting PYTHONCOERCECLOCALE=warn will cause Python to emit warning messages
on stderr if either the locale coercion activates, or else if a locale that would have triggered coercion is still active
when the Python runtime is initialized.

Also note that even when locale coercion is disabled, or when it fails to find a suitable target locale, PYTHONUTF 8
will still activate by default in legacy ASCII-based locales. Both features must be disabled in order to force the
interpreter to use ASCIT instead of UTF -8 for system interfaces.

Availability: *nix.

3.7 #H 3 fE: See PEP 538 for more details.

PYTHONDEVMODE

If this environment variable is set to a non-empty string, enable the CPython “development mode”. See the —x
dev option.

3.7 BRI HE.

PYTHONUTF8

If set to 1, enables the interpreter’s UTF-8 mode, where UTF -8 is used as the text encoding for system interfaces,
regardless of the current locale setting.

This means that:
* sys.getfilesystemencoding () returns 'UTF-8" (the locale encoding is ignored).

* locale.getpreferredencoding () returns 'UTF-8"' (the locale encoding is ignored, and the func-
tion’s do_setlocale parameter has no effect).

12
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* sys.stdin, sys.stdout, and sys.stderr all use UTF-8 as their text encoding, with the
surrogateescape error handler being enabled for sys.stdin and sys.stdout (sys.stderr
continues to use backslashreplace as it does in the default locale-aware mode)

As a consequence of the changes in those lower level APIs, other higher level APIs also exhibit different default
behaviours:

* Command line arguments, environment variables and filenames are decoded to text using the UTF-8 encoding.
* os.fsdecode () and os. fsencode () use the UTF-8 encoding.

e open (), io.open(), and codecs.open () use the UTF-8 encoding by default. However, they still
use the strict error handler by default so that attempting to open a binary file in text mode is likely to raise an
exception rather than producing nonsense data.

Note that the standard stream settings in UTF-8 mode can be overridden by PYTHONIOENCODING (just as they
can be in the default locale-aware mode).

ARV E 07, MIARREAS DALY IR BB a7 .
BCEALAT A AR 2 577 5 AL MRS R U6 (U 1A B0 2

TISRARAR KA BT AR &, DIARRERS BRIA G 24 B DI AE T4 3 24 B I gihn 1 A B 1 ASCIT i1
IH XA & (4 PYTHONCOERCECLOCALE Firid ), I H.IX ko il 5 el 25 F a2 . 7E 28 IH X
W E T, RERERFERIA S UTE-8 X, [k i X H s @ AN XA

B ATDABEH - ut £8 5
Availability: *nix.

3.7 BhEE: AR EZIEAER, S5 PEP 540,

121 BRER TR

Setting these variables only has an effect in a debug build of Python.

PYTHONTHREADDEBUG

USRBLE, Python KT IR R .
Need Python configured with the ——with-pydebug build option.

PYTHONDUMPREF'S

UAR ., Python FECPHERERT, ML MR GG I BUS U3 R EHE S -

Need Python configured with the ——with-trace-refs build option.

1.2. IMBETE 13
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CHAPTER 2

7 Unix £ & f{g& A Python

2.1 FREmHRAE Python

2.1.1 ¥ Linux &g
Python Fii/E R Z 4K Linux ZATHE, FHAER— SRS IrG AL . HR2, AT RBAHZEE ) L 2eT)
RETE ZAT IR BEA R A PR AT Y o X B RERT A IR A S 320 Gt 19 B iRUCAS 1) Python

402 Python A7 Bl SE 22 LR AAT RCBR BE R 2 v, SERT AR RA I 1 S0 A AT BT . S RA
T

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

https://docs-old.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

e FreeBSD HF, f#iHPA a2 ishnd:

pkg install python3

OpenBSD JiJ ™, {4 1] AR fiv & i d:

pkg_add -r python

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

YRATDAM OpenCSW FKHR. 2225 K ffi 48 FhAR A<HG Python, 4l pkgutil -i python27 .

2.2 {33 Python

WHRARAE H T g1 CPython, B EAMA 2 FKEL source o AT DA BEH A I IEARD , tnT PAE e HiUR

HiH clone o (WERARIHZERIERN T, MFEIEREA )

The build process consists of the usual commands:

./configure
make
make install

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

P make install AJPAEEELINEE python3 bkl o, L, ZIU# ] make altinstall i
AN make altinstall , R NFHEHELET exec prefix/bin/pythonversion .

2.3 5 Python #xpigEF3C 4

KT AR BB prefix (${prefix} ) Ml exec_prefix (${exec_prefix} ) BT %%,
N #RE R GNU #5F5 B AT T REAH ] .

B, KL% Linux R4E L, PEREGAMER /usr .

XH/EFE ax
exec_prefix/bin/python3 R REAS B HE AR B
prefix/lib/pythonversion, exec_prefix/ | B EFRMERELT) H SRIHEE B
lib/pythonversion

prefix/include/pythonversion, 15 HF %& Python ¥ & Al A\ f#RE#S T 75 1Y in-
exec_prefix/include/pythonversion clude U141 H s HEFR &

2.4 ZEIN

BAE Unix _E 1] Python IS, & SEASMIATATALR,, Bt

’$ chmod +x script

FEAE B A 1 TR T B3 15 1 Shebang 2. — MRIFIy e FE # 2
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#!/usr/bin/env python3

VEAEREAS PATH 14822 Python fEFfe . {HE, H & Unix REAIHEHEH env i, HILATREETLR /usr/
bin/python3 fifi g h R HEAE -

BLAE Python A< fi ] shell iy 4%, T #F subprocess fif,

2.5 GRiRSRFERAIF AINIE

H iE%BE%‘ Python 415 5 BT £ 30858 . KEBIR BT I LR E R, i T HEA PEP
8 Kt

15117 Python Editors F1 Integrated Development Environments DAFREUSE #4125 .

2.5. HEBORAFRINE 17
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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 .

5 RZ% UNIX 2GR S5 ANl , Windows FRGEHA i 2% Python, 24 7 il Python W] ], fRZ4F5& CPython
AN 4 1% 14— release ) Windows 224 FEf 7 (MSI L) o iS22 7 1 W] T4 1] s 222
Python i, FSIAZCIERERANE . LR IR v A — S VLA BTA 22, I HLT DASY R AR AR i o)
KRB zip SCF

4n PEP 11 ik, Python % S FFGUR ™ i 52 +5 4E i J& 11 9 %) Windows R4S, iX F5 WK% Python 3.8 SZ
Windows Vista FI T F A . W1 T3 Windows XP 1%, 4% Python 3.4,

Windows @it TV Z A [AH ALY, A TR FHA — B MRS
T FAE R WA AN, XA Python BEAFAEAIRAUITH IF AN BN, B imfErsE.

Microsoft Store 0, J—-fd {uffy Python %%, 3 Ji FAZATMIARIGL, AR/ IDLE SBCAIF A 3F8E. B
Windows 10, 1E LA S4TSR SR . L0 T V7% Jr B fr 94 e45h Python S JET A

nuget.org =% @, R M TREENA RN R E LA . BRI THE Python flsuaf7iIA, (HAN R HEHT Hik
APPSR T

T & 2 Python (RN, AN ER MR IR
3.1 BERRERF

311 ZRLE

P4~ Python 3.8 TR AT (R 4% - 32 i0F 64 (IMUAHO B AT IA. web installer (£5325540) J— /i
AT, SRER B, RO 2 T RRFTARIOALIE . offine installer (BZRT01) RN
PRI ALYE, TR AR DA Internet EHE AL, 55 %, T 2 4 DA TRRAE SR R i T A B
ftri:.

RN, AR TP
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@ Python 3.5.0 (32-bit) Setup

python

for

windows

Install Python 3.5.0 (32-bit)

Select Install Mow to install Python with default settings, or choose Customize to
enable or disable features.

¥ Install Now
C:h Users), <\ AppDatat Local\Pregrams Python' Python35-32

Includes IDLE, pip and documentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

Inzstall launcher for all users (recommended)
[ ] Add Python 2.5 to PATH Cancel

TSEPE “Install Now (57 R[i4¢3%)7:
o B AFEBAEHR (BRIEFEX C s EHITREE R, SE WA H P 2eE 5 T Windows #9

Python j& #) % )

* Python Rf£224 2 5 HI P H sk
o & 1§ Windows &4 Python J3 7 %5 Y ARIEES — TR HBAG LI 2054
o KFURARHERE, WHAEM:, J5sh#sf pip
o QERVEFRRF L H U N3] PATH
o T AR 1 AT I
PEPE CH SR RIS BRERMIIRE. A AR R S A . AR B
PR E R SO, SRR A e .
MR ATRN 2%, ke B R R AMEL T
o 0] e RE LA HE PR R Bt
* Python 423 5| Program Files H 5%
o & i T Windows 84 Python Jj& %) 35 Y225 5] Windows H
o A A AT AR R AT LT R
o BRI AT AT G 1 h 1 R
o QR 2 H SRR RS PATH

o BB ST AT

20
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3.1.2 Mk MAX_PATH BRI

Ji 521 Windows B ESAE K BERR R 260 ANFAF . X ERE KT I BE AR T iAo S B R .

& #r A B Windows o, B BROHI T ORAOT R OB K 4y 32000 A ¢ fF. H
oW OE OH RN R B E 98 Win32 KO R dH K oM, R o oM E& |
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem@LongPathsEnabled
WEHM 1.

XSV open () PREL os BLHUFIR 2 B KR T REAE M F AP R I, g sz PR [ FE B AT 260 2451
4%, (F£ Windows [ AHEFEM I ZATME IR, I HAEM it sb D BE AR v . )

W bR EIE, TR P .

1E 3.6 JCEEL: Python HS I 1 XHR BE AR SHF -

3.1.3 ¢ Ul =3

LR UL R T A I r T DA 17965, Ui R P 2l AR il 4eds, WiJois  Pae
H.o AT ATEARZE] UL IGO0 N 3 B See T, PATH Bl— L8 BRIA[E .

BLSE A W R T UL H- 5 BR %€ Python, 5 /quiet ¥ET. Mk P A BABAIR WoRdF BERIAT %,
W /passive Y. WPRAMGT /uninstall &3S BRGNS Python - - A2 BRfRaHE 7R .

i HAbIETEL (L %4 name=value , HAEEHZ 0 KA AR, 1 kBHENMFES KR, 7TH
PRI ) SE RS R AN R o
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B ik INME
InstallAl- PUTA R, 0
1Users
TargetDir LA H 5 JHF InstallAllUsers 365
DefaultAl- | fiA i L3R BRIN %3 | $ProgramFiles$\Python X.Y By
1UsersTar- H3 $ProgramFiles (x86)%\Python X.Y
getDir
Default- RN L3 H | $LocalAppDatas\Programs\PythonXy By
Just- e %$LocalAppData%\Programs\PythonXY-32 B
ForMeTar- $LocalAppData%\Programs\PythonXY-64
getDir
Default- Ul s BN B e e | (%)
Custom- AH S
TargetDir
Associate- | QISIAERE T RshAR, WA | 1
Files HESCAE R B
Com- P A oy CHgRIEN . | O
pileAll pyC .
Prepend- ¥ install 1 Scripts H 7% | 0
Path #| PATH PASFS . PY U503
PATHEXT
Shortcuts | WIRT 2%, FfERE, C | 1
R4 IDLE A1 g pus )y =X
In- 4% Python i} 1
clude_doc
In- LRI B S 0
clude_debug
In- S Sy INGE SRR 1
clude_dev
In- -4 python.exe K | 1
clude_exe s
In- g2 i B T Windows 85 | 1
clude_launcherPython J& #) % .
Install- R AE H P asE T |1
Launcher- Windows &4 Python /& 34 %5 .
AllUsers
Include_lib | “ZZhrifl FEFIY JEAER 1
In- LLAENH AR pip A setuptools | 1
clude_pip
In- LR AT (*.pdb) 0
clude_symbols
In- T Tl/TK ¢ Frfl IDLE I
clude_tcltk
In- LRARUE PR B 1
clude_test
In- L SRRy A 1
clude_tools
LauncherOnly {435 5 8¢ . IXRFETEAR | O
2B E T o
Simpleln- R 283 Ul 0
stall
SimpleIn- | fff {fijfb 4% UL BR[| (%)
stallDe- HEXHE.
scription
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

python-3.8.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

BV PAERCA W IR E RN 0L T 244 224 Python (AN NEIAS, W DARE A PATR fir 4R st =K. s
BR—ARALIIRIEA BOE, AV E E X

python-3.8.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0
SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."

(R, AWl MBS RIK, T HAUTE 2R 22 05 JE slas i A @B T 1 23 )

T TR AT DAYE— 44 R unattend . xml {1 SO TG ATAAT SO AR AL . SR E TR
WS VENEMERAE, (RRATRE) EXHEN T o (RSO RBUNME, WA RE N FAFE . R
SO b7 31 SR AR ] A e -

<Options>

<Option Name="InstallAllUsers" Value="no" />

<Option Name="Include_launcher" Value="0" />

<Option Name="Include_test" Value="no" />

<Option Name="SimpleInstall" Value="yes" />

<Option Name="SimpleInstallDescription">Just for me, no test suite</Option>
</Options>

314 RTHRE

TN EA ) AR 2 A P R A7 Python (AU TTHEINRE, ANSRIEFELA X ST RE V] REFR 2L Internet TEHE.
THREFIX AT, W DA N ETA W BRI AL, DARIE A SE R R, T RN AR 2 internet T4,
AN BT BRI AT 4 TR, R ETREILEORIMEER, (HRUUREHITRELLE, WA A%
17 WEIAAETA

Execute the following command from Command Prompt to download all possible required files. Remember to substitute

python-3.8.0.exe for the actual name of your installer, and to create layouts in their own directories to avoid
collisions between files with the same name.

’python—3.8.0.exe /layout [optional target directory]

AT ARG E /quiet UK RIRIEE 2R

3.15 iR
%2 Python Ji7, 0] A3 Windows thig “FEFFRITIAE" T RIS EE. #off Python /% HIFHeft M)
B/ DAEAE YIS AT IR T -

R R VERE B SO EHE R AN UM R T RE - RS SRR AN 2 A B BR AT AN A . FERAETR
TEYRHE O, BIANEE H ok BB XLy, @2 5g e MBRIA G E 2% Python,

I R 2 T T B R 2R BT SO, R O B A R A Ay ST
“HIZ” R MR Python, {Hi& T Windows 4% Python ja ) %5 AL, BAE “REIFHIIIRE” HHACHEH.

3.2 Microsoft Store g

3.7.2 BN BE.

3.2. Microsoft Store £ 23
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M Microsoft Store f1 4 HIg AR ARER, RIS T B -5 HA T HFHAL Python BIAMAZH., HA
Python 7 B2 R g 1), (HIX FhZe$s )y vA ] RESAE Python 3.7 AR H il 28 HAT A AT RE

Microsoft Store £/ —~5, T4 1) Python fifFRédn, FEM TR EXMH, Flan, 4.

BRI, IR A BT Windows 10 B35, FF7E Microsoft Store [ I #% /7 118 % "Python 3.8” . 1
{1535 3617 . 2% i Python Software Foundation % 7 72225 .

®{%: Python KFIRZAE Microsoft Store _F A3 fitfit. WIRZOREAF, MR EBBA RE LR

BTG, A DATEFF IR 3 B T 4R B Tk R 3 Python., 83 A DAYE fiy S H2 7R £5 5 PowerShell £x 3% 14 A
python B8, AT A pip B idle 3 f# [ pip fl IDLE. IDLE th{EFFiG3g .

P& = A ] A RAS S /528, BIA, python3.exe fll python3.x.exe PAK python.exe (M
B3 x BB HBIRRE A, B 3.8)

HIPAMEH] python —m venv B RS H L H A o

WRARE A LR T 73— N Python F-RE A MEI/RA PATH A2 &, HFAEREN python. exe A
f&3k H Microsoft Store FUARA™ . FEi ) 4%E , i python3.exe B python3.x.exe .

MR Python, HEFTIT “E” HOH “WNRRFMIIAE”, BETE “TTUR” H4REF] Python, SRJ5H i LA
Hedt “EIZR. HBRFMBRIZT 2% Python F2F PRI EIF, (HANSMMBRATAT RE L1145

3.2.1 EXIYiE)=RE

HHi, py.exe BBIEEFAEM Microsoft Store 223 5 A §E 1 T /23 Python.,

H1-F Microsoft Store [ R FR ], Python BIAS W fE FLyARX LA E (40 TEMP ) ANEMEHITHEEEFA
Vil M, BERHEGARNEIA . WERBADTG SRS ZAE, W20 s BT .

3.3 nuget.org £

3.5.2 i EhEE.

nuget.org j&—MR§ i) Python $1J58, I THERA 42 JR 224 Python 1 ARG FFEL AR IMAIFIHE . FAR Nuget 2
“NET A BaR ", (HRX T E g TR ARG, Wl ARG T AR,

Vil nuget.org BRI KA nuget FIEHIEE . TTHAHZX] Python JF A AN FORME L RB T .

nuget .exe T LEBPAEHIEM https://aka.ms/nugetclidl Rk, N, f# ] curl 5{ PowerShell,
i 132 T 242225 64 (58 32 5B A1) Python:

nuget.exe install python -ExcludeVersion -OutputDirectory .
nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

BLRPERFE A, WM —Version 3.x.y . it HEATPAM . Bk, W38 FHE . BOAR L
T, FHRMAFRSUHZFRMNE, WHREA ~ExcludeVersion #EIH, M4 FRORE 5 B 228 i 45 i
Ao FHEHEE R E Python 2461 tools Hig:
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# Without -ExcludeVersion
> .\python.3.5.2\tools\python.exe -V
Python 3.5.2

# With -ExcludeVersion
> .\python\tools\python.exe -V
Python 3.5.2

W, nuget WA TI, WAZATLEROF AT e Bk Ae5 . 23, FaiMBRAR et H ORI FHR
L WA AR SO, 72 CLARGUR HEh AT IL#RAE

7T tools HEAM, vF—4 build\native H3¥. B & —4 MSBuild g4 {} python.props , #]
PATE C++ T H A 3% SO 5 | Python 2225 . A0 &0k $6 3% 205 shae 2w i Ak RS A .

nuget.org | BYA{5E B T /2 www.nuget.org/packages/python X} F- 64 v jit A F1 www.nuget.org/packages/pythonx86
PR 32 (A

3.4 T[HRABIE

3.5 Bl e

R AT AT IUZ — 7 fie/)s Python 351 ZIP SO, B BTEVE RS — D AR P —&B5, A& i
KPP EEEVIN

s s, MAXEKITR ULF) SHPRFETEWE, SIEHREAL R, RETMNRENC RN
i ARAEFEAE Mg AL . pye UL EAE ZIP ) JFRAET python3.dll , python37.d11 ,
python.exe fll pythonw.exe . Ak Tcl/tk (HFEFTAE MK, 40 1dle), pip 1l Python SCAY.

A AKX KITRAELFE Microsoft C Runtime , N I FE P20 7 TR LI TR . 21T BEC & 1%
GRAEH P RS sGE T Windows Update H 248, I HW DURITE RS H K 133 ucrtbase.dll 3f
oIl

S =7 A A% B AR P SR AR BRATI AR 2238 o XA KATIOA SCRHRH AL Python 228K ] pip
PP ZR , A w] PA/INOHLRE pip W& IERIH R C I T HEh 8. @R, B =07 W o
FRfg—iiar (AT ) ABE, PAETT BN BAAE ) P B BB 2 BT REAS A RS B LA AR 7

R TS AT P ANERE B

3.4.1 Python R FHIEFF

JHi Python % 55 i I R P AN — B R P TR — 5. AEX AP O, T DARE A SR AT TR 225
B H L Python FRLA AR . HENE W %A ZIEW (MFEMR, ENZEERAZ L), AP,

S L T 1B AT RA T SO R R B Ay 5 e —Se g, (FO ) PRt T i IR IR . SR E fIn [shas, %
A S R S R R Fy )2 AE Python EazA T BIRR I LAE I, 2 BIRUBRCASE BT DAKERE , SCHF SRIK AT DATE 3
BAT. TERZEFIT, HiE USSR BAZ A 5 0 i Y iy A Tt BEVE ) Py_Main

TR B PR T Y e 4 A AR BRSO R A B PR BE T S R Y iy AT S RCE A python. exe 5
pythonw.exe . TERXFMEILT, BHFEFIF R Python AR HSLPRA PR, FHH A Al RETCIARF -5 H
B IEAEIZATHY Python HERE SO RIKIX M Tk o

XHFE—FOE, A% Python R AT SCIE—BAEN HsR2e%e, AR ENIFERAR Rl . B % S
i, WAL THANIE, ROVER SN RF Z B A LS i e R iz
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3.4.2 #& A\ Python

FAHBACT 95 5 04 7 F AR el i TR R E R AE S, A Python 247U AR TR H Y. i8H, M
HRRT R E R AN, FELER KA python. exe SUE BT python3.d11 . Joi @Ml FRdE
B, R KA TR AR 28 2 I AR 3 2226 1) 7 B i gl /2 AR BE W] 2Kk 14 Python f#RERS .

SRR EU—, WA BN MIOIE, POSEAIIR ARG 2 i A VLA e R . B, (1
HRASEAT IO 3 WL 2258 2 TR A ARAR X )

3.5 HRiEGE

B T HRUERY CPython BATHZ A, A —L S EMINREMME Bt . DA @3 THUA S L BT RER 51 3R -
ActivePython HAGZV-EHAMERZRAET, SO, PyWin32

Anaconda JATHYRlEEEL (40 numpy, scipy F1 pandas) F1 conda TS,

Canopy H A A HABIF & TR “4x1H %) Python s} ERsi”

WinPython §§5g T Windows & ATHL, A8 A E R @R 2= T A

TR, IXLEE R REAN A & OB AR Python B, I HAS HiAZ > Python [ BA4ES Bl SCHF .

3.6 fidE Python

B A P /n A7 7 [ HIZ 1T Python, XA DA JEFE Windows M BT o —SUBRIA RS AR F . B AR LR P FR 4t
TR fsHLE PATH Al PATHEXT AF & (3%, (X (GEH FRBRA . &R%Es. WRESE M HZ N RAR
Python, 2% & & T Windows &4 Python j& 7 % o

3.6.1 HiR: REHNETE

Windows FRIFTE M GBI RGP ABCEIMFAC R, SR IAE A -5 /R 77 H LB IR AL
UGN B IR R, AT A QPRI set s

C:\>set PATH=C:\Program Files\Python 3.8;$PATH%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib
C:\>python

X SEFRIFAS R R T TAESE & P AT A Ay S, IR, s G RS AL AT R AR
G ere e

FE 5 P I B PO ER R, VP IR s S RN AR (E. @327 python. exe i H
SRUSINBTF K RAE M PATH 2 AR 2l IE R i ASHY Python FH 7 ik

BUR MG MRN8, R IR R MRS, B3I CREEME” Advanced system
settings , X5 ¥y Environment Variables ¥4l . FEICXFIEHES, G0 DAGSINEE O PRI R G4 . HWHIAR
GrAr R, EHREXH AT IO SR (R AR ) .

1EfR: Windows 2KF 1] AL BRI RS R 26, X W] fERAEBEL PATH B APAS

PYTHONPATH 7AF 5§ Python 2 Al Python 3 A A, HtERAEE HALE 50 B 2351 Python A
AN, TR B AR B A&
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ZW:

https://www.microsoft.com/en-us/wdsi/help/folder-variables Windows NT [{j¥f154r &
https://technet.microsoft.com/en-us/library/cc754250.aspx ff Tl 3R 48 £ 1 SET Ay
https://technet.microsoft.com/en-us/library/cc755104.aspx i Tk A G EAS B SETX fird

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp I
fAIfE Windows XP H A5 PRI AR &

https://www.chem.gla.ac.uk/~louis/software/faq/q1l.html % & ¥ 5725 E (For Windows 2000/NT), Louis J. Far-
rugia

3.6.2 &3k Python T[#I{T3 ¥

1E 3.5 WU k.

B 761 Zh B E Y Python ARREEITT AR BT 2 S, RT REICAEAE fir & #2775 J5 8l Python. AR
Akl DA B

FELERR P IR — T L, ATRARERRARIC Oy “Kf Python USHIEIFRITAZ I MBI, DADE LR AR Fr-R5 2058 (i BN
MNE] PATE . WSINT scripts\ SUAFRIIAIE . X AAVRH A python SRIZFT#ERAR, I H pip M T
THRRNY . BB, oL n] AR ay AT IR IAAT I A, BB 44T SO,

WERAE LA RS BT, WG] DA Bs AT 27, ik “Bi HFBME. 83, AU
For RHIRBLE S WINATFENBE PATH o FEFEEO Python Z2%¢ HSRUNINEY PATH BREEAL R, RNA S
HAze H 5550 0. mpE TR TR (BRI 4 H C2A77E) -

’C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.8

3.7 EHF Windows g% Python 5z))2§

3.3 BRI HE.

M Windows {4 Python JH 2l ds@— S AT, I D@ GAI AT AR IA] Y Python fiUA . & aiFMIA (sldr
A7) FERHRE Python AR E LI, F-4FE LT IATEIA .

5 PATH AFRAN[E , JE e IR A il Y Python fiAS . B S T4% 2 imi AR R, I 4%
TR CASHERR A2 B B 2 A

BB R 2AE PEP 397 Hg5E ) o
3.71 Al

M&HLTT

1E 3.6 WU L.

4 JRy 222 Python 3.3 J¢ B i MUASKHE B v i7EVR) PATH Eo JB8IARF 5 BrA T i) Python iRASRZE,
BLZEE A RATE K 2. B A RS e B T, W E A SR T A T i %
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TN %2 R B L3 W BT AR Y Python B2 )53) - ERTPAIER R, H BX548 2 AR H ALy 21T S 50E %
%1% Python,

MR T ZAMUA) Python (40, 2.7 F13.8 ), &y EF| Python 3.8 jH3) - QIR 2LH 3] Python 2.7,
NS

’py -2.7

UR ARG Python 2.x YBTICA, THAPA T a4

’py -2

PR S B Python 2.x BB IAC JH 3l -
WREEDI AT R, WIERM G R R s

'py' is not recognized as an internal or external command,
operable program or batch file.

BRARFE AT TR, B 2R Python A SRR BhAR P NN E] PATH .

MEHERR

3.5 BRI

A0SR T O 706 AT DTG 0 Python RUAS, I FLIESLFRBE (G 4t 12 ) veny BE8 590 3
virtualenv TH) b T3 SR, W0 E 115 71 SFH% 0 MORERR 1 R 22 R0 BEAT 2
ERERE, THEPRIELIRSE, U E 2 Python JUA.

MEIE
IEFATEE— L Python A - A —144 ) “hello.py By 3C1F, HAWELATNE

#! python
import sys
sys.stdout.write("hello from Python \n" % (sys.version,))

M hello.py FIFFERT H S, SATRA T A4

’py hello.py

RS 2 FOfT Y Python 2.x ZEAGHYIRAS S AT EI IR . B LR 88 — 47 ROy :

’#/ python3

|

BAE, ERITZ G A%IT N By Python 3.x {5 8. 5 ETHAYar QAT B —H4F, 450] DATE BB Y95 E i
ARGERF. RBLEZERE T Python 2.6, TR —4THECN #! python2.6 , RS KBITEIN 2.6 HUAE
B

/o

W, SRR, # “python” Kfli f 4T 223 Y Python 2.x YHGHIIRAR . XN T 105 3R K
Hezs Unix, Hrap4 python jll# /245 Python 2,

MITHEREX

LR %K Fh#5 Python SCE (B .py, .pyw, .pyc 3CMF) AHEEE. XREME S Windows ¥
FRESHPOSGEH R —ANSCrEE, K B AR, AT DAGE AR R Y TR A i A B AR
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X 2 A A2, BRANEEIRE T AT AR SCRF2 A Python A, BAABGR T2 —ATHINE .

3.7.2 Shebang Lines

R IASCIER SR —ATA # 1 IFk, WIFR A shebang” 47, Linux FIHABE Unix #4E RGEHA WX LA TR AL
SCRE, ENTEFEAESERSE EARSR N Z T AT A XA B8 SLVFfE Windows |5 Python 4~
MR T A, ERSREER T e EA .

T A Python i 1Y shebang 477E Unix 1 Windows 2 [A]f44H, ZBshes X% il @dskisE
BT BRSO LA 22

e /usr/bin/env python
e /usr/bin/python
e /usr/local/bin/python

* python

Fan, AnSRBEARF IS 1T

#! /usr/bin/python

B 2 - ERIARY Python, [FIAE Unix 4R 5 HI1FZE Python JIARE 44 TiX—47, RN % & BLIX LL 4
" DA B s E TR . TR AEYE Windows E4RE— A, #8EAE Unix BB, BRAGNIZE
LA /usr FF3LA—4> shebang £T.

AR i AU A AR T DA CFg e A (AT AR A, ORI DAk B IR B A ) 1M 4. It
Ab, AT PAE IR IR B Z JGas i =327 KeifisR 32 A RAR . Bt /usr/bin/python2. 7-32 $fif KA H
32 {if python 2.7,

3.7 B Yiag: M python HBFEIY 3.7 F-ah, AIDAESE “-64” JFZH 64 fiiRA. ILAh, WLAFRE A RE
gy (B /usr/bin/python3-64 ),

shebang line ff] /usr/bin/env WRXILA —MFRIEIE. 1ETHRE LA Python AR 2 1l IR FUFRER
AIPRATSCHE PATH PAZREX Python I AT, XXF YT Unix H env BRIFHYFT N, ARFFHAE PATH SATH
o

3.7.3 shebang lines )&

shebang lines A 1] PATE & BA% 145 Python fREgs ) HoMET . Bil4n, WA —A> shebang lines :

’#.’ /usr/bin/python -v

SR Python FfDA —v IS 3]

37.4 BEY
it INI B

J& Bl AR T R 1R P AN ani SCHE - FE 24 10 A P Y application data” H g P &R py.ini  (BE 6 A
CSIDL_LOCAL_APPDATA & ] Windows F % SHGetFolderPath R H ) PAR S Bsh#s T F—

(E S p)y.ini o MIREIRAni SCEERE T Eshasny “isHE” AR (B py.exe), AT “windows” RRAS
Bl pyw.exe

R HARRE H ST HRE I E SCUSE T AT AT SOPRSS 1 nd SRR A 2 S, TR R B AR e 55 19 ind SCPF:
AEA GRS P a] DA 1% 425 ini SCPEH AT AT S
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B X EKiAsg Python R

In some cases, a version qualifier can be included in a command to dictate which version of Python will be used by the
command. A version qualifier starts with a major version number and can optionally be followed by a period (’.”) and a
minor version specifier. Furthermore it is possible to specify if a 32 or 64 bit implementation shall be requested by adding
7’_32’7 OI' 77_6497'

4, —A> shebang line ] # ! python A MAMRESRF, 1 #!python3 A —MRAMRER, BRIEE—
A EBRAR

WRAE A AR B A IR E SR, W] AR EIREEAS B PY_PYTHON PATS & BRARASBR ESF . IR AR E,
BRI K737, %A B ] PASE & BEl o iy AT R s AT fI(E,, Fbfn»37, 73.77, 73.7-32 5("3.7-647, (if{t-64"
PRI F T Python 3.7 8 8 & iUAS L S 1 R a4 )
TR R B KB RARR ERF, WA A B FAAS B PY_PYTHON{major} (HH {major} 2 HEHEM
LT AR ERF) PATE B SeRE AR . WA R B RER T, R Shas i s B 2635 1) Python AR I-fifi
FI R T RRAS SR B B o R B AT, RASANBEARIIE, (HIZAS 1T g 2% R 50 TP B 225 RIS
FE2:%: T ME (major.minor) Python AR 32 A1 64 {i71¥) 64 {3 Windows |, 64 (IARASKF AL E k. *t
TR 32 (A1 64 137 SEBUARZ AN bt — 6T 5 sh AR 7 32 A1 64 (AR 2 IERfE — AR vl L 32 (75l
TR REA 1) T PR AT H 8 AR 11 64 13 Python 2% . X REst il AT S Zhas 047, HUALE PC 12258 T WL
WA, WA EEAI 2T (B, ANHIE 32 78k 64 (7iAS Y Python FIAH N (5 S e 15 2 50 2055 ) o
W ERTA, AT ATERRAS GBI EA AT ey <-327 B <647 SRR EBUAT N .
INGE

o QSR REEAM T, @4 python Hl python2 $Hf H 2254 ) Fr Python 2.x Jit A4S, 34 python3

568 FH feB 42255 1) Python 3.x.

* 7% python3.1 fll python2. 7 AN E FEATEEI, K MRAC SEETEE .
o I PY_PYTHON=3 , fiy4 “python” Fil python3 HIE( FH f i 2E 5 11 Python 3 il 4s .

* 4R PY_PYTHON=3.1-32 , fir% python XFfJi] 3.1 (% 32 fiiSLBL, Wi python3 K58l iRl %
#11) Python (PY_PYTHON HUAE A AL A2 T FERA. )
e IS PY_PYTHON=3 H PY_PYTHON3=3.1, fiid python fll python3 &ERIFERHIEE A 3.1
PRIIRAS RSN, 3] DATE S S FE 7 8 A ) INT SO e AR ] 155 INT SO 3 Rl [defaults]

. HERFRIF S AT PY_ BTSRRI PREAS RAR (R INT U P RS AR X R/ING ) o) IR RN
Fefe G INL SO R E N

i

o BE PY_PYTHON=3.1 %[ T AT Z I INT 304
[defaults]
python=3.1

e X PY_PYTHON=3 fll PY_PYTHON3=3.1 {4 T HE AT NAR INT S

[defaults]
python=3
python3=3.1

3.7.5 L

WIARBLA T A PYLAUNCH_DEBUG (L), Bsiaefiis (s B4TENE] stderr (B 45H15). BAX
SefE BRI B TUK A itk (8 RAZ AV AR Python IRUAS . eRHR e A 5 B DA I T304 T H
#T: Python FIREEI 6 24T
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3.8 BRI

Python i & ¥ H (DA K #8119 site-packages SC {4 &) fFffi#E &% H b WM, WWRECD K
Python ‘% %% | C:\Python\ , W BRI\ B ¥ 5F @ #£ C:\Python\Lib\ H1, 5§ = J5 B ¥ f7 il 7F
C:\Python\Lib\site-packages\ .

HE e sys . path , Jif@E5 DLL(python37._pth) sl #4734 ( “python._pth™ ) A1) . _pth
SO, TERBES MBS AR T8 € —4T sys.path o BT DLL SR SO 32 5T AT SCPRR SO, 4
RFTE, W LA BT I A AL AR e FR ] B A

YISCPFAEAERT, K20 P A MR A B, R R s, 9F B BRI i —4T48 € import site
, BMASTFA site o P #IFKIES FBARATRA G2 o RN BAR T DU 28500 1) SO T SO A B
AAVHEMER site MAMISATR), FFHARER ELEN.

R, %98¢ import site B, .pth X (AT TRIL) Kl site BIHUEREHE.
LIRAE] . _pth SCHEHF, sys.path ZUATE Windows FIHFEH):
o TEFFIRRT, IWIN—A24H, %A E RN T 24 H0H 5.

o WURIAEEAS B PYTHONPATH AFFE, W= WA, WETFRBMELH. R, 7£ Windows
b, AR ETPRBELTRS S0, AXSITIRSER RPN E S (C:\ %),

* B Jm i application paths™ W] DA [&] B35 i 2 3 M 3¢ < HKEY_CURRENT_USER‘ il HKEY_LOCAIL_MACHINE
4 N B :samp: \SOFTWARE\Python\PythonCore\{ version}\PythonPath "1} T 5. PAS5 MR AT
TP A ERIAE W TR T B RN S sys.path o (EYER, A ORI 5 RR 70 L H
HKLM, [H it HKCU i % R2s . )

o WIRRE TR AS R PYTHONHOME , WPRFHARE A “Python FH %", HI, = Python RJ#fT X441
BT &7 “landmark X" (Lib\os.py Bk pythonXY.zip ) PAMERT” Python EHE « WK
F| 7 Python £ H 33, WIHEFZSCIFIIGH M T HRIFNE] sys.path (Lib,plat-win %), &0,
#:L» Python B4 2 MAFAELETI M3 ) PythonPath #4351 .

o QAR AE] Python Home, WA H8E PYTHONPATH BEsAr i, I HARAR M =T, WA H EAG
4 B RERARSAE (B0 . \Lib; .\plat-win %),

APRAE T SCPR 55 I AR W] AT S0P B — A H o 4R 3 pyvenv . c£g UM, WPATRAZRIE I -

o R “home” B— Xt AL, H H PYTHONHOME AR E:, WIAEHEWE 46 07 B i s A m oA 2 3
AT ORI AR

XV R A G0

* 1517 python.exe , B(7: Python HigH {EATH Al exe (Z23EHUA, BUE K H PCbuild H%) W, #fE
S OB, HZRENR TR ORI EBCENER AL TR

* 24 Python FLATE ) — > exe (AFAYHE, it COMIRASE) W, FARLHERH “Python Home”,
BLE TR AEENFR R DR . BRABEIBGRENER PR HAL <Y AR P AR

* AR Python AEI T L H gt LA MR (FRghi.exe, —SAR AR estd), Malks
B — 2 A — S BRI ERA B AR Y B A2

X FIRLEAE ZLKF Python HHZREH R AR P A ATHCH RN, DA S BCR B 1E -5 HoAth 22 o -

o FEEBAT AT E—A - _pth SO, HP S H R X 28R AR A B A g RS
H M site , BAEF|HE import site.

o WEARARTE B SR AT PAT SO N2, python3.d11 B python37.d11 , #E Py_Initialize () ZHi,
FE X Py_sSetPath () 8 (/) Py_SetProgramName ()

o RN/ B PYTHONPATH HAER SR H W HRTH python.exe ZHI'E PYTHONHOME ,
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o QUREORBECE AT AL (I, G — DA AMTEEIE T filepython.exet 2 K R) , iF AR
¥ B FoP A& landmark St (Sfile:LibNos.py). (R, T zip AR A LA EZCAE, (ALK IE]
IE 44 1 zip SCF.)

LR PR R GEIE B 2 R S AR e T 5 B R P RSB E— B AR EERY B AS . B0, P Al REAE
B S Y AR e B B PSR, R — D EBCR AR, PR A SONT REATI IR 25 2 32 B R AN T
i A P AR HE AR B S

¥E 3.6 JRE Ik
o WM . _pth XHSHFHF pyvenv. cfg iR applocal #E
o MBS AT SCHEARES, BN pythonXX. zip YEANEAER) landmark .

3.6 UGCFFR: 1E Modules (AvE PythonPath ) FRYTENFZR e @ B n] DU AT 7
B A importlib.machinery.WindowsRegistryFinder ., ¥ Windows |, &R FIE
3.6.0 e AR AT H, B AT RERE ZAER R AV NE] sys . .meta_path

3.9 Pt hnfRiR

JRUE Python 1Y HARZAEFTA -5 AL R2AH, {H2 Windows A — LU MR R VE . FERRIEE RIS AR AT — L8
BEHRIAC S F B (o X 2

HE T Windows [FRERLER{C SE7E mswin-specific-services 1,

3.9.1 PyWin32

Mark Hammond [¥J PyWin32 f3ei&—2H f T 2% Windows 5 SCRFAREL . X ELFE DA 5L AR -
* Component Object Model (COM)
» Win32 API ¥
© FEHE
» Microsoft Foundation Classes (MFC) FH " 5L
PythonWin J& PyWin32 Fffa f—4~7< il MFC W AR . B — AW E AR ATk A IDE.
S
Win32 How Do I...? by Tim Golden
Python and COM by David and Paul Boddie

3.9.2 cx_Freeze

cx_Freeze 2—~ distutils B JE (3 extending-distutils ), ‘& Python i~ 6325 i Al $h4 7 Windows
Y (*.exe XMF). SEMULEAERG, GERTA &N AR, 1 Jo75 H Fr4c$ Python,
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/desktop/com/component-object-model--com--portal
https://msdn.microsoft.com/en-us/library/fe1cf721%28VS.80%29.aspx
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
https://anthony-tuininga.github.io/cx_Freeze/
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3.9.3 WConio

i T Python [/ R A imib )2 curses (UFRT-2E Unix &4, KL Windows if5 —ANSZ 1% : T Python
) Windows 514 1/O .

WConio & Turbo-C ) CONTO. H 2 1ffigs, T 02 CA ] A .

3.10 #£ Windows _E4%gi%¥ Python

W VRAE H O %1% CPython, P 5 BMHAY 2 FREL source. o W] DA 8B A JRACAS , th W] DA B 25

checkout. .

JEACHS A1 75 Microsoft Visual Studio 2015 FFYE AU T SEANTH H SCHF, B2 1T EE 5 Python HUAN Z
. XEMFALT PCouild HsgH.

Ky PCbuild/readme. txt PAFREUA M) B RE ) — M5 B
AR R, 1§24 building-on-windows .
S

Python + Windows + distutils + SWIG + gee MinGW ;”Creating Python extensions in C/C++ with SWIG and
compiling them with MinGW gcc under Windows” &f ”Installing Python extension with distutils and without Mi-
crosoft Visual C++” by Sébastien Sauvage, 2003

MingW — Python extensions

3.11 HibEs

Wi# Python FRIT A, ANFLSCRELARTH 43R — 216 (T P E0F & AR . fad PEP 117
FRFTAT AN SRR 5 BRI R

o Windows CE {38k 3% % .
o Cygwin -3 A L2258 Python fiERERS (cf. Cygwin package source, Maintainer releases)
AR BA G LRRETF G EIME R, W 205 Python for Windows
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http://newcenturycomputers.net/projects/wconio.html
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
http://sebsauvage.net/python/mingw.html
http://www.mingw.org/wiki/FAQ#toc14
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/
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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—.

4.1 FEFn<3E MacPython

Mac OS X 10.8 Fft#7 Apple Tl %% %) Python 2.7 . ISRARIERE, W PAM Python [3f (https://www.python.org )
LREHOHT AR Python 3 . Python 24/ “id ] —#EH|” BAT] AFE Mac 15T Intel Flf%4: PPC CPU A< Hh
51T

R R B AR VA

¢ —/MacPython 3.6 RN Applications CAFH . X BARTT PAFRE] IDLE | X2 HF &
WS, &'H 7 Python ZATHUMARHEHS 3 PythonLauncher , ‘EZAC¥EM Finder ALitiz4TH#Y Python JHIA; DA
K “Build Applet 7 T.H., ‘B FLIF/RRF Python ATtk R S8 _E IS Y RS

e ¥R /Library/Frameworks/Python.framework , fi#f Python W] $fTSCAAIEE . 222 RE 6
ALEAINE shell %45, 2LHIZ MacPython , 3R] PAfRTERIIFS BRIX =TT H o Python RIHhAT SRR A5
FERETAE Just/local/bin/ H1,

Apple $24L ) Python A/ L 3EHE /System/Library/Frameworks/Python. framework il /usr/
bin/python . ARAKIEARNAE SEUMERIX LENZS, A EATH Apple 3561 i Apple 5055 = 8- .
Wi, WEARARIEREM python.org 2B HTHT Python fiUAS, AR AARMI T AL L Ri42 56 A AR [ (H A F 1)
Python , A IR EEAEA AL SR E AT IO BE—BE 2

IDLE 38— AHE B8 A VEAiT ) Python SCRY. QISR Python FOBTT: . A0 % FF-48 R e SORY T
N

WSRARAZS HAt Unix “F-& LR Python , AR AR L BT %M Unix shell jz47 Python JHIZAHYFHR 7> .
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4.1.1 n{aiz1T Python fHlZ

TE Mac OS X _FFF1f i i Python 1 i fE 77 ¥4 /& it IDLE ST A 3058, S ULIDE #84), H¥E IDE izf7 i il
BB S

TSR EE M A 3 B 11 i 478 Finder 1247 Python AN, 1 /efR2E— i KA @A . Mac OS X My T 142
FRUERT Unix iy 21740548, W0 vim fll emacs o WERRAE AT Mac {bi¥4idE 4, H54 program:BBEdit B,
>k H Bare Bones Software [f] TextWrangler (2l hitp://www.barebones.com/products/bbedit/index.html ) A4S

AR EE, BN TextMate® (5 https://macromates.com/ ). H %% % 4% : program: ' Gvim
(http://macvim-dev.github.io/macvim/ ) 1 Aquamacs (http://aquamacs.org/ ).

TN E i TIAS, DR file:usrdocal/bin (i T shell # & 1T,
LM Finder iIZATIRBYBIAS, VRA P EHE:
o A HE I F| PythonLauncher

* #$¥ PythonLauncher {f4if i finder Info % T MIA (SAE(T.py A WMEANHRF, K5
Wit 4. PythonLauncher 545 F g R4 M A B R sl =X . P =X AR R — U
ICHEEET, SRR SR RA R A .

4.1.2 iETHERAENEE

X IHBUAR Y Python , RFRZERE —1> Mac OS X iU 2 Ab: 5 Aqua i D EBIEHEG IR (BTEZ,
A BRI ) TEARER 0817, (] pythonw [ A2 python HJH A HIA .

Python 3.6 #1, {R7]{# ] python B pythonw .
41.3 iE
OS X _I*#% Python 1/ BT A Fr#fE Y Unix IRIEAS &, 40 pyTrHONPATH |, {HJ& K Finder 3 2l /A2 7 15 B

X HeAs R EARMERY, [H A Finder 75 )3 3 Bf AN S UURY .profile B .cshre . IRFFEQHE—A 30
~/.MacOSX/environment.plist . A XHEEE, HZH Apple FIH AR Y QA1067 .

% X THE MacPython 223 Python (UR{E ., Z:4 5040 9104 Python & FR4).

4.2 IDE

MacPython iR #E IDLE F &35, A X IDLE (iEgIN-45, 515 http://www.hashcollision.org/hkn/
python/idle_intro/index.html ,

4.3 wZEIp ey Python 8

A ILAI7 AT PAZERE A Python 41
o T PAE I FRIERY) Python distutils 53 (python setup.py install ) ZEXEEk{f4u,
o YFZ WA LA T setuptools §7 e pip HEESSECH | {55 W] hitps:/pip.pypa.io/ .
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4.4 Mac tH)ER R EEE

{iti ] Python 7 Mac 47 GUI W AR A 2 k.

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://pypi.org/project/pyobjc/.

FrUER) Python GUI T HAUE tkinter , ETEF41 Tk TEA (https:/www.tcl.tk ). Apple i OS X 45
T Aqua JFAERRUAH Tk, ST CAS T DA https://www.activestate.com "N EFIZE%E s B A AR 2 .

wxPython 325 — MR AT & GUI THAL, A[{E Mac OS X _EAHLE T FAFEHISCRY BT A https://www.
wxpython.org $45: .

PyQrt 27— MR TiiE 4 GUI T E A, nJ¥E Mac OS X _AHMIE4T . B 215 B A FE https://riverbankcomputing.
com/software/pyqt/intro 3%,

4.5 ¥ Mac L4 & Python N HIER

JBCEAE MacPython 3.6 S H Y “Build Applet 7 T HE I FAEIR H CHITTHEAL AT 61/ Python AR A
FRE Mac [ RE 24T, (B2, BT HAREIRA, JoiAHF Python BHIREF 70 K4 AR 7

£ Mac |55 4 57 Python [ R AU BRfE TH 2 py2app « A K LR py2app FHEZ(EE, 151
http://undefined.org/python/#py2app .

4.6 HihZFiF

MacPython #4513 Mac | Python Jj /I &N B3 D075 S RF BT

https://www.python.org/community/sigs/current/pythonmac-sig/
N H %R 2 MacPython wiki

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

RIEXTHRR

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. Can refer to:
o SR A ARIITERIAR Python $L/R4F, (4% Srbig OIS, BOMHIAHRRFZ
(B, Fiss. ISR =E5]), S MEMmz )G,
e The E11ipsis built-in constant.
2to3 —/MfF Python 2.x fUH 44454 Python 3.x AL T H, REGSALBRASHR /010 2 AR AT YRS -3 [T FEATTAR ] 46
W2 B AN FHEZS o)
2t03 WA FERRUERE T, B4R 1ib2to3s FfFEHE— IS AR Tools/scripts/2to3. Zi

2to3-reference ,

abstract base class — i R 36 G HEMHR ABC, @Xfduck-typing [#NFE, BHRML T —FE 3 007
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation — prjE KIEEEI A& KEN . REUESEURMERIFRE, #E2)EE Riype hint Rl .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument — S5 7EJH H BREUEZ 4 funcrion (Smethod ) [W{E. S35 Wi

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager — 525 |1 FSCEPIZS AT S WS E X _ _aenter_ () fl __aexit_ ()
JrERXT asyne with @A) PRSI TSR, B PEP 492 5] A,

asynchronous generator — 52524 K%Y IR [BI{E Nasynchronous generator iterator 1 ERE. B-5M A async def
T SRR R BARAARL, ARRZAATET B vield FEX A A—FRIIWTE asyne for fEHH{H
.
WARTE T 28 5 A0 A e i, EERLEE IR AT AR R4 77 £ R B R R E. WRFEEERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAHX B H asyne for VAN async with {E4].

asynchronous generator iterator — 535 /L K 286088 asynchronous generator BB IR .
WIS & Trasynchronous iterator, Y41 __anext__ () FERHEF R Bl— NSRRI T 740
AR R AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T (B IPARES R R ROATEE Y ry i), 4%
A R EERESHAM __anext_ () REIW TSR ZHERIKZNS, ESMNEHFOLESLEINTT. S0
PEP 492 Fi PEP 525,

asynchronous iterable — 52 [ ZE A4 7 £ async for HA R M H M X L. L AE S E W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator — 5Bk 038 ST __aiter_ () Ml __anext_ () HYEMIXZL. _ anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. H] PEP 492 5] A,

attribute - JEPE SCECE]—XTRAME, ATRAGE S5 2kl ARSI . BN, WR— %R o BA
— M@t a, WATLAR o.a KEIHE.

awaitable — W25 RSt GEAE await FIRK PN S . A PAZcoroutine {2 B __await__ () FER
4. %1 PEP 492,

BDFL “Z& 5 zZE0#E” W45, B Guido van Rossum, Python )61 .

binary file — JEHISCHE file object GENGTES F 1 & xt o BRI SCEFRI B TR A BRI (b, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIO fll gzip.
GzipFile HJSLM.
J315 S Wtext file T fRRENG RS st XM SCARTS .

bytes-like object — ‘= 1iJskt % 7 +F bufferobjects - H G C-contiguous Eh Nt % . XUIETH bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode — “y2 iy Python JE AL 234 41 R 55, Rl CPython fERERS o F/R Python &7 IS .
WIDIB S EZAFAE cpyc SCHFH, SRS R BT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13 R
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

TR HN R AT LAE dis BRI SR &R
class — 8 JRAVE ] E O GRIAR . JE5E SGE AL S RIS SE BT T BRI TR E S
class variable — J848 it (e AR, I HAURRAEZRRYZ 9 BB (A AR LB 180 .

coercion — SIS e SRR SR B p, — BRGSOl R N o) —Fh R
W, int (3.15) R AU o RS 3, BAE 3+4. 5 1, SEUWEAUR—F (—Ag int, —4
72 float) , P LA AN R REAN, BNR5] K TypeError. AIRECA | JEBUFAHALH],
REFF U250 i A AT SR SRR — A IR 2R AL, IS I £1loat (3) +4.5 MAJE 3+4. 5.

complex number — 525 X H L ARG R, H AT BB R s S — A SR — A R R . AL
REHCANL (1 WP SeRssk, WMEEREFPE RN 1, fETRE2EPE N 5. Python NE T X
B SEHE, R TR RE s EERaAa —1 5 g, B0 3+17. WERTEE math B yXT R %)
WAERRA, W cmath, ZEME L LR ERAEEAEE . RIRESE A B, ZIEE
ML A AT ] 7 A8

context manager — | F3CAFBEEY 7F with (HAJTPMH, e X __enter_ () Fl _exit_ () HHRE
FIFRBEREHNT S . 201 PEP 343,

context variable — |- F 328 &y — Rl 3 H BT R A9 1 F SCRT ARG AN A RIE AT AE B . X BT e &R R R
G AN PATERETT AR A AN FE B, A, ST BB ERE, —MUTERET RS a %
A BT, W R SRR AR KR AR AR R TiBER. 2L contextvars,

contiguous — L —ANEh AR IS C i 45 Fortran i i S WA TELEY) . FYELZnhJ2 C Ml Fortran J4£4E
W FE—4EB R, i 2% H A A TP % SRR AP HES ) . SR AN B IR R I8 RS | 7. 7E 2 4
C-IEZ Y, M NI HES B i e — AR5 U5 5% B B B etk . {H/27E Fortran JEZE 40
& 28— ARG R

coroutine — Pt Phied THIRERE—BUEX . TOIRE AT DAERE — b AFFAE S — B o PRI AT DATEVF
AR R EPEA L IBRAWRE . EfTAEE asyne def AR, £ 0L PEP 492,

coroutine function — PpRERAEL 1R [1]—>coroutine JTEAIERE. TMERBOT T asyne def {B5ARE X, I
T EEf P await, async for fll async with 45, XEEHMEd PEP 492 5| AKY.

CPython Python Zifgi# 5 M MIESEBL, 7 python.org b %A, "CPython” — il Jil T LA BN HRF L 5L B -5 HoAth
SEBLBIAN Jython B IronPython A X .

decorator — Mgy R [EME AT — A RE Rk, WHE M ewrapper EEEARIATREUES . BRI
BT H4E classmethod () l staticmethod () .

PR R FEIRNE, DU PR SR S ESse %

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

@staticmethod
def f(...):

[ ARSI T8, (Rl A A o A SR A AN 1T 2 0 R B SO 285 SLRY SO

descriptor — filiihgs (LMIE LT __get_ (), _set_ () o __delete_ () HIEMIHR. Y KENHE
HHERAR, B RRRRIS ST S B A R . BT, M ab RAREL BE R
— AR A a WP ERATRN b XS, (HUER b 22— HiRay, WS TR XN iR ds
FiE. BRI SO &2 R 2 KPR Python () 5688, RN EVF L EEER A ELAE, 035 R %K.
HiE. B K. BESEASOT RG] 5% .

41


https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org

Python Setup and Usage, A% 3.8.0a4

A KIAFF IR R 1T 27 descriptors.

dictionary — 72t — AN SR, o 0 AF AR A WIS B AH B (B, AR VT AR AT H A __hash_ ()
__eq__ () HYERINTS . FE Perl &S P HRA hash,

dictionary view — ‘FZHLPRPE M dict.keys (),dict.values () fil dict.items () iR [BAYXTERGEFR AT
ME . BT FHREH N — D ESE, X ERE LR R, RS S . ZR
WL SR F B N EIEAY SN2, AT 1ist (dictview) . L dict-views.

docstring — SCRY PR VEONE . sRAERIE Y ISR — 2R U U P AT R e . EAEUS AT &
P, BB RBI A TTES . BRAERER __doc_ @M. T e HTUENE,
LIRS RAT A I RS

duck-typing — W§F-RHK1 $5—Fhgi e Kb%, BHFAKEE RS RAR e LG A EfED, mel
R A S oy sUE N (CREREN T, WEREEN T, BasEmEn T . ) T imiEE
AR E 2R A, Bt RIS nT il i e 2 SR ARIR T Rt 19 T2 BLE R type () B
isinstance () Kpill. ((HZEEERFIB0] DAMH 46 28 % /EM#h e ) AFES R hasattr ()
K e 2 EAFP 4R

EAFP “SRFEIHORVF A2 )" IIESCHHE o X b Python F AR 2 5 XA S {8 5 I o 1) o Js P AT AE
HAEMBE B DRI R R o XA it PO AR B RF @ KRz ] try Al except T4, T HAINS Y
MR FHELBYL W%, # LT C SRR HAbIE = .

expression — FERX AT DOKHBAMERTEEARIC. Hh)imiul, —PRAERRIEITTROIM TP, 455,
JEPEDT I IEFATER BRI BIL A, ENEREEH SR —ME. SUZHAES AR, HIEAES
taPHR IR IBAFAEA RO R IB S W statement , Bl while. WA T MM AEREA.

extension module — §"JEEiHe DA C 5 C++ 45 HoBiE, {1 Python ) C API 2K 515 F %0 DA F AL B

N

T H,

f-string — £ fFp A £ B P RIS M ELE FE AR E-FEARERT B AR L AR R S A
815 . &, PEP 498,

file object — SCFXF G XA AL ) SO APL DA N E B IRAIX S (I read O B write O EFERYJY
R) o MU HAIE T SBR R, SCPFRT R AT AL BN B SCRER SO, X HAMRAUAAE, BOR Rl ISR
AT (BlanbRiEs A/ i . NAFZenh X, B R, %) . SUER gl ST 3T S8R,

Ser AT =R SCIFRT G Il =22t ] STRE, Zeih =20 ST DARSUA U . BT 101 58 L3
£ io B, QISR AT T AO2 B open () BRAL.

file-like object — LRI S file object 1 [a) il .
finder - 4Ry —Fh ARG T AP loader RIS

M Python 3.3 7 7E I Fh BB & 8% Tk 12 5 X % il & sys.meta_path [, DA Mpath entry
finders it sys .path_hooks ffiff].

WL PRS0 PEP 302, PEP 420 # PEP 451,

floor division — i) FHUEERTE 17 T a5 A B 4% BB B B vk . ) BRI E s BT // o B,
Kk 11 /7 AWRITEERE 2, MESZHRPZF S EIERZERR 2.75 . FE (-11) //
4 £5R[A -3 PR -2.75 @ T AGRIMEE S, Il PEP 238 ,

function — g% 1T DA TH & 3R B EAME — 4L iEA) . 3B R RA T HAZ A BB 2 AN 24 e B EUAR BT R
Wil . Y9 Wparameter, method F function 2877,

function annotation — FEbRTE B4 BRSO 2 808 [MME ) annotation
PREPRE I TR 242+ BIGn AR BRI Z A int SEOF R E-—4 int {4:

def sum_two_numbers(a: int, b: int) -> int:
return a + b
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BRI B TR ) AR UL function —7
155 & variable annotation F1 PEP 484 %t I I HERIFE AR .
_future__ —FhOhISEe, AIREAR I O3 TR -5 24 1 AR S AR BRI v R

%ﬁvﬂr/\ _ future_ MR H AP RGAREORE, AR DA A BT O AGE 5 DA ST B
BRIA:

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

garbage collection — Ji7 S [RIW FEHCAS T (8 ) N A7 25 [R] )5 B2 o Python 238 305 | H40F0— AN REASAG T A1
FIREAGERS | DGR IR S AR A TH3R I ) o« T A gc ASEHofe das il 3% [l i -

generator — /B ZY R [Bl—A generator iterator R T RRMMGEERE, ANESETHAAS yield £
IR PAE =2 — RSB LSS for-PEIAE H 8238 next () pREIGE—FREL.
W RIE A AR, (AEREF L T T RE R4S A B KB . WRFEHRELBEMAE L, Hl
P AR PARE G

generator iterator — /E KN RIS generator BREFT BB NS .
B~ yield GRS, ICELRIMCERIPRES (RFERHZBMHERR ty 15A)) o Mi% £ &
RHREWERS, BB EARSINAT X580 AT 16 158 R A= R K ) .«

generator expression — /B REF KB X R[] —MERANREKX . ERELMGEEREX G EEXLT
—AMERAE R JEREIN for T4, PAR—DWEER) if T4, AR ARBNS NINZ R —F
HIME:

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

generic function — {ZRIpR % A [ Y 2R 2R SR ] # TR 14 221 Bk KO 2L R K. TR I £ vhy IR R 5k
SR 7 R %A T WIRAS S 3
Y2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEMigeA K& PEP 443,

GIL 2 W.global interpreter lock

global interpreter lock — 4 Jiffe REAN 81 CPyrhon ffERER BT R I B —FPALH], ERf PR [A]— I 20 A — AR
AT Python bytecode, BAHLHITEATBEERT S4B ((0FE dict SedB P ERA) R L1k %
44T CPython SEH. 4 REMRRER N Bl (S ARRER: 2 AR AT S 7 i, AU @A THEZ AL
Hgs ERYIFATE .
Ak, FLSChRIE A E o =07 P B4 R BT S AR AT T S A 2T 55 2 e 45 s W A PR GIL
BEAh, FEPAT VO Bt g @ 2B GIL.
A (PASORGAIRLEE R B e Sy ) 3 i MPREERI S DM RAIRF I, TR Ryisk 24k
TE 0 B PRSI O T A PERE . 5 S R AP BB 9 R s S B S AR T A 4%, AT B X A4E
Al

hash-based pyc — J& WAy pye (i FI X I I8 SCAF A I (LT 31 5 S5 48 WO TR R i HoA RO T i 2 47
4. %, pyc-invalidation.

hashable — nfWy Ay — > X 5 14 0 Ay fEL A0 R AE FCAE A 0 4R 088 REBOPROh Tee A (B AR
__hash__ () Jrik) , IFATARILAX AT (ERERA _eq 0 Jk) « AIGAXIR L
B RAT AR G A (L LRSS R A A ]

TG A PR XT SRRSO SR AR B A BT, PR DAk S Bl 2 A A PR B0 s A fEL
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KZ% Python HH R AT AE N EXT QA2 AT WA A i) s AR (Blng) Reliy ) #A R A; ARl
iy (BIANTCA frozenset) (M ENIRY TR RIS A A R AT AR & SRS BN R 3
WA AR ENTERER—2Z AAE (B2 S A HE) . ENRm AR LB T e
id() .

IDLE Pythfin # IDE, “GEMIF A S5 EE” WS X5 . & Python FRifl A4 IR HF ) S A s A A1 F R
R

immutable — AvufE HAREEERNR . AR GUFAT . FATHRICA. AR RA RS . N
RALAFE— DA FERIE, WBTEGF N G ENET R RS AEA I EERTZIER, f
(SR EliuL

import path - FAIE MEZMAE (Bubiz4 0 ) MR, SBREIpanh based finder FIRA A
HAr. FESARE, BAEIFEFARE sys.path, HINRFEARBERATHER A ERWH __path__
JE k.

importing — 2 A 4— MY Python AU HE 75— AMELH P Python AURS B AT YL 7«
importer — S A %Y EHIFMBBIRAXTR; B GBEE T finder g T loader .

interactive — 22 7. Python i 7 — S H A EREAS . RIR AT DATEARRE 8R4 /1347 Jo i ATE R IRk, S2ETA
RN . AR AITSHMRS) python 4 (AT ATEVRITT S ALIT 463 B rp g R A 1 3 5
) o AEMCH AR BG S R AT A I X A AR AER T (RHCAE help (x) ).

interpreted — f# B! Python — 2 AMEREALE T, SRR M IFEANET , BIARWE B DO i T 77 5 4
PR BIAEAE I A IR o X R PR SO T DA L AT AN A6 S X B T AT SO s AT R
BT T R R H g IR A AT AR UR ), R HAR PRI R . & Winteractive,

interpreter shutdown — fi BEZS ] 24 2R SCHAIINT, Python fRRERSRFUE A —NEFIRBATHY B 22 RO
AEECTE, PIABTHRAN & Fh N A SE . BRI DI o Xl A e S
e B 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR Wl E B A b S, RO LB s ) 9 U5
EAFARC (F L0 1A R s L 4% ) -

FEREAS R SR I R A __main_ AEBREERIE T IA C 58 kAT -

iterable — N[ EARRT S GEAS A — ik o] Ho B I %5 . A R A BT 4E B A 2B (BN 1ist.
str fl tuple) DAMIESIEFFIRBIGIAN dict, AT 2 DARENT __iter_ () HEHELH
T Sequence 1 XY __getitem () HYEAMEE HE XEXT4,

AERXTZT T for TRFRA S Z HA TR Z— NP A (zip () map () ...)o B—AA[EA
MENERNSEAEENERE iter () B, ELREZGERMERE . XFE AR T AMEE AR —
W o AR AT R, REEATFERA iter () B HOAHERETSR . for iBMEN
PR S AL BEAR AR, B — NG P A iy 24 748 B R AEDR R R R A B AR . & Witerator, sequence
PA M generator,

iterator — RV JORFTR— S BRI 5. TP IEAASN __next__ () Jrik (SRR AR NER
Bnext ()) FFBARENEHHII UEA LT HINKFT| % stopIteration . FIXMEL
GG IR E AR, R __next_ () TTIARSPHRG| K stopIteration . 54U
WAA __iter_ () JIAMPRREIZENGR G H &, NIEACah 0@ @ n A5, gl
THABT RN GIE M RIS . — D RFERPIINE AR Z R EZ 5 AR S, 2
g (Bl List) FEARERIMIMEA iter O REECRTE for (AR E— SR
o WSRAEBEITOU T AR B A Sk e 2 A AU AR P R R I A — IR U X &R, R R
KB — A e

WZAE B EF typeiter,

key function - ft % H pR BCPR BRI R KL, 2 BEAS IR [0l ) T HEFY BRHEOLAOER TR IR 5L B0, locale.
strxfrm () AT T ERE KA HE Y 29 %€ 1 HE i -

Python " A ¥ 2 T HL# F0 14 F B o J0OK 428 i S R B HE G2 2070 4107 200 Ho 84 min O, max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K&
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itertools.groupby ().

AN NMERECE 2R . B, str.lower () H¥ETTAMMEZME K/ NSHEF SR L. T 4b,
BRI lambda F£iAAORAIEE, FlA0 lambda r: (r[0], r[2]). ifF operator ki
LT =R E SRS . attrgetter (), itemgetter () Ml methodcaller (). iE&E WTHIT
— DASRIECA i A ] B e R s 191

keyword argument — 32t B8 S Wargument ,

lambda t—A>Ehexpression #a ) BE 4L N ICER AR, RIBASAEW IR, A lambda R )35
lambda [parameters]: expression

LBYL “Je#rF JGBEER” M9 CHiE . XA g 5 XS S AEIEAT IR I B 2w e s A e 45 4. it
WA 5 EAFP J7 G O e, R R R A 4 £ 1)
L LG, LBYL laRE “&F” M “BRR” Z R EAFMER ). flan, AR if
key in mapping: return mappinglkey] A REH TTEREERAEZ )5 HAMLREIN mapping FF5 5k
T key T Y o 33X i T SE B EAFP 5 =R g o

list — 5|4 Python & —Fhsequence. HIRAH)FR, (HHELIT HAE S h 0B m s R 3%, B
I TCER WIS [R] S I EE R O(1)

list comprehension — FI i G AL B — A7 91 vh i) Bir A B0 43 o0 3R 9 0R [ 45 R A R 1) — R BB T k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥R —1O0
B 255 JEE AP oS FERREOS W AR (0x) SR b if AR AR, a0 R A mg
range (256) HFHFTATTRA WAL

loader — IR ST MBBIRIINZ . BLAE LHH Lload_module () k. BT B —"finder
R, S0 PEP 302, X}Tabstract base class ] Z: I, importlib.abc.Loader,

magic method — JEEAR J5#: special method BRI 2[R A .

mapping — W} —Fp SCRHE BB ARSI T Mapping 8 MutableMapping MG T HLE L2
25, W2 H T mFE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder — JLIE LIRSS sys.meta_path WIERATIR B finder, TUIEARTEF 1% Spath entry finders
FHE FBABF A AHA] o

1 E&F importlib.abc.MetaPathFinder | fRICHRAE AT LI 7% .

metaclass — 08 —FPHTAIERDIE. HE LA EL . BERMAMELNR, CRNTTHEZ A= 1NSH
FHOEF NI . RE M H X R GRS T PSRN BRIASEEL. Python F4: 512 AL FE T 7] RAGY
BEETE., KA PKIEAFTEXA TR, (HYFTEH BT, JoIEnT SEALR A oA g vy
Z. ENCgATICRENEDI HE ., BB RET S8 SEI e, DARHAMIFZE5 .
T 213152 I, metaclasses.

method - J5 7% FEFRNTRE LHYREL. WERVEIZEB LRI — N EHREAM . R R B AE N
HEE—A~argument GRE 44 M self). 5 function Flinested scope.

method resolution order — Jj iEfRBTIIE 5 Y2 RT3 55t /e 7 2 4% 800 B8 R AR AL 2R r i e Ja Wy« i
2rF Python 2.3 J7 VMY T HEE 2.3 BGE Python AT #8 T FAH ¢ B A TR, -

module — Bt X5 2 Python (U —FhLH LR, ASAHL A ML 1 fir44 25 (8], A4S E & Python Xf
2 R E i importing $EVERE N % 2] Python H .

5 Wpackage.

module spec — BEHBLES — > 44 S, KA A H TSR XS ARG R, & importlib.
machinery.ModuleSpec LB,

MRO % Lmethod resolution order
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mutable — W2 F[AFXF RO DAYEH: 1d () PRFFEE G OL R A HEUE . 75352 Wimmutable ,

named tuple — XL 4] BRI, KR cRWRMEHAREMRR . (Fla, time.
localtime () £ RE—NEMITCHMXTG, HAH year BEFTLAE RGP0 € [0] 0] DUHE T £
g €. tm_year).

HATTHT AR ERBF time . struct_time, WADAE IF R E SR, —4 58
F ) B A TR P DAE IS 1) B4 collections.namedtuple () HAIf ., JFHIXF T4 Hahiz
fit— 2 SN . Bl Employee (name="jones', title='programmer') XFEHYH MG CHYHE
NIER

namespace — iy 443 W] 144 25 A AEE B T . 2 SE . SRR ER, AR RE R
ZAN (FEEZN) - fings a3 (A B 1k a4 oh 98 SRt B, % builtins.open 5
os.open () AL H WA 2 BR K 5. finss 25 a0 i 28 B 5 A s BRAR A pR BOR 35 Bh 4 5
W AT 4. BN, random.seed () B{ itertools.islice () XPHE LM T iX LR EE
i random 5 itertools A FHISZELAY .

namespace package — iy 445 [M{8 PEP 420 fr5 | A B —F X HAE TR 28R Wpackage , w44 73 [BIEL W] DAY
ARy, HiART R Sregular package RIF), HRHBENINA __init_ .py 3.
Ba] % Wmodule

nested scope — iR B 7E—A> & SGEEI NG HZASRREE ST B0, FE5— KBz WE LR EA] AT |
B IR R TR R EVE B S A A Tl . R s i s B2 IR T s 21
. R, &RERNEENERT RG4S0 . #lid nonlocal KA AVFE ASNZEH
1.

new-style class — Fi A X1 H 5l 29 T A S ZTE W IHFRIE o 765561 Python fivas s, A X
ZHES ] Python Frnd o R IEEE, Bl slots_ il i FFEEME. __getattribute_ ().
R FERES T,

object — M % LATHAIRGS UBHEE) PARTIE AT () BIEdE. object 2 AT lnew-style class [
RIZEHEEA .

package — {4 —Fh [l 5 TR EGE T L5 1) Python module, MBIAR UL, W@HWH __path_ J&
PERY Python A5k

%2 W regular package Flnamespace package.

parameter — J§5 function (BJ5{k) ESCPRIMA SR, EARE BB LARZ I —argument (BAERELETS
WK, 2409%%). ALFES:

* positional-or-keyword: LB BT, $5E A0 AR 12 5 A4 M AT AR % 42 5 -2 4%
AWSS . FIREOARTES LI, BN foo Hl bar:

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

* positional-only: {UFR{IE, g — " HAEHAIE L ARZ4L. Python HiscAy & SR ETE S 1)
k. (LR NEREA MURMETES (Al abs ().
* keyword-only: {U[RKHET, $5E A HAEEE KB THEANSE. (URIE TSl e KL

E N IES Y R P& AN AL E TS ECETE L N AN B IE S 2 B—A * e L, Bl
TATHY kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: TZERIE, F5E P AR — MEEEE R LB SE R T (MOIE A 2
ERZNESHZIG). XFES AR S ARG * KE L, BRI args:

’def func (*args, **kwargs): ... ‘
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o var-keyword: WA CHET P A DRIME B EGR I AT SE (MEINHE AL TE S C 8232 1) X i
FBRZIG) . XMIESWEESAETESAFRANEE ** Kw L, B Ew) kwargs.
T2 W] DAR] NG E PTEFL R SAL, AT AR LE W] e 2 850 i BOAE .
W& Wargument RIEFEKH . SEEESH XA WL HS, inspect.Parameter 25, function —
L% PEP 362,
path entry — Y& A 0 import path WP —ANERI B, 2Wipath based finder AT A MIAFLR
path entry finder — J& £ A L #5$R%S (F—[ XS sys.path_hooks (Blipath entry hook) I& 8] f] finder
WA SR BRI i path entry g iBEHE .
155/ importlib.abc.PathEntryFinder DA T RESARA A s IrsC Bl &1 i

path entry hook — B4R A 1V — BT XS4, FERNE AR & 4040 RE parh entry W REHR 1 LT REAS 11
H sys.path_hook #|FEiRk [Bl—- path entry finder .

path based finder — J& R ARMARAT BRIAN—FPLsk 2 305, AlAE—"Dimport path A HRATEHR

path-like object — B EHM R L E ARG ARG . BB RO AR — N FRIEAEH str 83
bytes X%, A PA— LI T os.PathLike MHMIIE . —A3ZHF os.PathLike MY AN S
@ os. fspath () BREFEHN str 8L bytes KRB RSB os. fsdecode () Fl
os.fsencode () WHHIFRIR A str 8 bytes RBMLER . LIS 2 PEP 519 5| A1,

PEP “Python #{3#E1” ML LHE . —A> PEP i — (i it 3CR, FIok ) Python #1 XHRHEEE , sifliid
—> Python i K Hodb FE Bl FRa8E . PEP R 2432 ORS Tt P 52 A RS A0 B 3 S M 4 D B3 P
PEP |8 A R4 th SR BB RR . WSO AE DR R R 0 A S 15 DA BRI a5 Python [ TSR 4 5
SO EEEALE . PEP MIfEE A TUETEA K PNERE S R, R [ B I A SR .
%1 PEP 1,

portion — {5y F R — A~ &4 A AL A H RN SIS & (AT REAAIR T — A zip SCFY) , HLHAGE UL
PEP 420,

positional argument — {ii & % S Ulargument.

provisional APT — #75¢ APT 81 AP 2 459G BHFIRTEARHE FE () 1) 5 A A MR Z A B e 1 . R
SRR IE M AT RN, (BREHGARC R E, Ml R DI KB e A L E g DL
THATHEAEENE Y (BEEEEBRZED ). WRESOFA SR E T - (UE APLBIA Z /i
2 PR 4™ E Al SR e e I A T RE XA
RPER X APT KU, 1] NI B S BRI 7 587 —— AT AT o) Rl B DA B
SR e e iR B —Fh ) S A IR R
X AL PR SR VFAME FE AR SR W HE , N 2 TR RS W BT B BT IR . TR I PEP 411,

provisional package — #5£f, Z: [ provisional AP,

Python 3000 Python 3.x R AFHELLIWERR (X2 FAEMA 3 B RATEEE LR ER I T) . A
?ﬁéﬁ%j’\] “Py3k”o

Pythonic i~ i BrfURS B4 05 1 Python 5 55 s i I B WU AN B, AN @ (8 1 HCA o = i A
AR A S BACRS . BN, Python (i I XAR R (] £or THAIIBERA ) — kAU R i Ty oC
o WZHAE T A AR, AR Python I A I 2 W6 — MRS

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

TiTFH 7 ) 5 5 355 57 Pythonic )7 YA S X FEAY:

for piece in food:
print (piece)
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qualified name — g #iFx — NPASUS BRI A PR, s SR 2RV SR B A5 B b o SCROFEAN 2L B
ROk BT, AHE I PEP 3155, X T Z A RECRIZE, FREA RS XR A FR—E

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname_
] C ]
>>> C.D.__qgualname___
'C.D!
>>> C.D.meth. qualname_
'C.D.meth'’

295 T 5 B, % TR T & AR BN B PSS IR R B A, Hrp S A AL
, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count — 5[ JHE X E XS5 HIOEGE . 24— X5 TR B, 4B 93 TRCRoRE
e 51 THECHE Python AR kUil 7 2 ARl Wiy, {H'E @CPython SEI— A KBITE . sys FibE X
T—/> getrefcount () pR%L, T 03 AT B kR IR E X 205 T

regular package - IERLfY ZGL R fipackage, BIANAEAH— __init_ .py CAFRIH .
%2 Wnamespace package.

_slots__ —FPEYES R RT R, 18 1 T 5E 7 A SC B Ja 1k A5 0 G AR R S B 3 LR 1548 AT AR IR 3¢
TARGAT, HARZAFAHAE S, S RRETEDBAEOUT R, Bl N iR s,
HHA SRR

sequence — J341| —Fliterable, T SRR __getitem () FRFR L EORMHBEBRT [HTR AN IR VI,
HEXLT—MREFINKER __len_ () Hik. WEMFHIEAE 1list, str, tuple fll bytes,
HEER dict W __getitem () Ml __len__ (), HEHIANETHGHIEFS, HhTE
FR I AT 2 ) immutable T IEREL

collections.abc.Sequence MIZHEREXN T —THEEFTWELD, BHEMT _ _getitem_ ()
A _len_ (), &MY count (), index (), __contains__ () Ml __reversed__ () . A PAf#H
register () BTN LI ILY R OBy EHL,

single dispatch — M5}k —Fhgeneric function 73IRIER, HAZIR E T BASHUR TS 611 .

slice — YJ I 0% HALE TR sequence F—HR BN S . U)F@ i (8 FArtmic R QIER, 7 [1 4
JIAAE B4 TEmIET, il variable_name[1:3:5]. F4EE (M) FRICERZMEE slice X}
%,

special method — $§5k Jji; —7f i Python [ IR IA, FIRRIREASRBUAT R E #AE B AAT N 2855 03X
P BRI 1 R BN R ZR . IR T SRS 2 W, specialnames .

statement — {4y 1EALERRTFE (— MU “H) WARERNL. —SRIERI ] AR Pexpression SR K
LR, BN i, while B for.

struct sequence — 5751 BA 4 T RIITAL. G507 4 I 2R 88 145 1 2R 0L Framed wuple, HITZ BT
W RGWA N E R . Ak, ENBCAET R A ICHR TR, Pl _make () B _asdict ().
ZER AN B FAFE sys . float_info PAK os.stat () AYIREI{HE.

text encoding — SCASRY JTF Unicode 74 Hf 20 5 0“7 3 HR 1A 2 35 -
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text file — SCA SO —FhEERSIEE st XFE M file object . 38— SCASCESE bR 21 ) — N1 [6) 77 A B
It B sl Brext encoding . SCASCAFI I FAIFEASCAMERA ("o 5 'w') FTHMISCHE. sys.stdin,
sys.stdout PAM io.StringIO LA,

HiESFbinary file T IEREWSIRE F 7 27 % ISR

triple-quoted string — 5 '3y fFh R = NESWGS (7) B BRL1S () MTEEH. BIITEDIRE
SEHRAM SIS EN TR B EA AN, (HRAZ ML, ENAFREFFRNaERE
B R BT SRNG5S, FF Bl ARSI AT T JO T (0 AT, RS SR A7 £ IR 51 5

type — QM AL E —> Python X4 J& FA2M3E; BN REEAG —F2EA, THEXSZEAL, nTpA
ViR'BER __class__ &M, o2l type (obj) SKIREL.

type alias - Q3R # —ARBAG ] S, QDT 2O B R BRI F & AR IRTT .
KA AR R A X 2w . Biln:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:
pass

] DA RS g ] e

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) —-> List[Color]:
pass

Z W, typing Fl PEP 484 HoAxf I Ih BE 4R «
type hint — RHIPER annotation R7AF . @M. BRERYIE S BHR BIME 5 E TUH 2,

RAERE TR, Python ASKAEHE, (FHAXE SRR M THAEIEM , FF A IDE B A
b2 S E .

SRR RIEER R B ZEBUR /R DA typing. get_type_hints () KU, (HJ A RN
AHTEA.

Z )L typing fll PEP 484, H oA Xt LI RERYHEAR a4 o

universal newllnes - AT — AR S, AR ?%%Blﬂ%ﬂjﬂ gEdbnadi: Unix (4745
WAE . Windows fUZ55E "\r\n"' PLKIAM Macintosh [t % & %Jm PEP 278 #1 PEP 3116

F bytes . Splitlines () THEEZ U
variable annotation — 28 B bRl WAS BB M annotation.,
TERRYEAZ SR SRR, A T IERE A (A

class C:
field: 'annotation'
AR bR g AR 1 BIANPA A2 S U432 int RAUR(E:
count: int = 0
A REFRETRYA ) PEZH f#RE I annassign —77 .
S function annotation, PEP 484 F1 PEP 526, .5t INHEH FEAIHA .
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virtual environment — JEUIRSE — R MM ESCRR B AG2 T ERSE,  fuvF Python PRI FH R 77 2825 Al
TH4 Python 43 BALRIAS 2 TN ] R G0 LIz ATt HoA Python B AT IHATH .

HZL venv,

virtual machine — JEIBL — & 5¢ 4l i 1 2 LR T ML, Python K 4BLAIL AT AT 52 45 A5 4 135 48 BT 26 A%
H)bytecode.

Zen of Python — Python 2 #i 51|} Python #¢it )5 N 524, B FRMESHHXMES . &FHEEKNE
AIAERZ ALK RAF i A" import  this”,
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APPENDIX B

i A

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ARSCRRTE B T RAEER I %58 4o G R S8 iy, XN Python AR By —#%, WIS SR, 53
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

s it -
* Fred L. Drake, Jr., 3% 7 HT 51 Python SCRY) T HAE, PARIRS T IEE 21308
 Docutils # {4 W H, f)72 7T reStructuredText X 7A#% 1 Docutils # £ {4:;
* Fredrik Lundh, Sphinx MAif#] Alternative Python Reference i H 1 3k45 TR L 1148 .

B.1 Python L#&FmiE

AARZ X Python 157, Python FifE A Python SURA TTHRAY A, Bl Python JEACHY K A7 1) Misc/ACKS 3L
T TR

AT Python 4L X Y5 ARITIHK, Python 44 1 AN H €5 B ST - I AA1T !
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apPENDIX C

7 B FiF AT

C.1 R¥Fmse

Python £ ABC ifi & fy4ki& % , T 20 11H41 90 4EAAHI i 240 Guido van Rossum 7E 7 250 Al HHEEHLRSE
BFgc2:2 (CWI, I hitps://www.cwinl/) G, Guido {492 Python (L BAEH, AT S T £ HAA
TR

1995 4, Guido 7£ 575 Je WA E 2280595 24 5] (CNRI, Ul https://www.cnri.reston.va.us/ ) 4kt %) Python
TAE, FERERA LA TR LA A

2000 4£ 5 A, Guido FiI Python #%.0rJT % 1 BA 5% #% 5 BeOpen.com, #1# | BeOpen PythonLabs A . [[]4E 10
A, PythonLabs [#]fA%%]7] Digital Creations (¥i°y Zope Corporation; I}, http://www.zope.com/), 2001 4f-, Python
R4 2 (PSF, 1§24 hitps:/www.python.org/pst/) AL, i&ie— LT HHI4 15 Python AH A RITH L
A EYEE FI 4121, Zope Corporation & PSF B Al i «

- Python AR TR (A KITIRAE LS https://opensource.org/ ) . FiH ., 4K Z 4L Python Jit
AJE GPL AR TFREL T MAE L

RARA i7E F FEE GPL 3% 7
09.0% 1.2 n/a 1991-1995 | CWI yes
1.3 %152 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 R ERAR | 2.1.1 2001 &4 | PSF yes

TEfR: GPL 3% A EWEFRATAE GPL T & 7f Python. 5 GPL R[If/2, B Python ViR &R fuifF 5 kA&
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BURHIA, TAN TS X I S MG TR . GPL 328 117 nlUEfEAS AT RAKF Python 57E GPL T &7y H:
A A HARNATT.

PP ZAE Guido £33 N TARRYSNTEIEE , U L8 KA il fE -

C.2 ijia) Python s LAE b5 &M Python BRFRFIR M

C.2.1 Python 3.7.3 &Y PSF o] il

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

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

3.8.0a4 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 3.8.0a4 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2019 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.8.0a4 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 3.8.0a4 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
3.8.0a4.

4. PSF is making Python 3.8.0a4 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 3.8.0a4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.0a4

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.0a4, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

54 Appendix C. FHsEF0¥Fa[iE



Python Setup and Usage, %75 3.8.0a4

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 3.8.0a4, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 Python 2.0 i) BeOpen.com #F o] fipi
Beopen Python FFIFEVF AR 1 )

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 Python 1.6.1 9 CNRI o] {inil

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 Python 0.9.0 = 1.2 i) CWI o] Y

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 HEMRFHI T eI FOIA Tl

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incorporated in
the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

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,
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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. 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

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate
source files from the WIDE Project, http://www.wide.ad.jp/.

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
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ANY EXPRESS 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 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 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

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.3.4 Cookie management

The http.cookies 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.
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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.

C.3.5 Execution tracing

The t race module contains the following notice:

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.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

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
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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
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client 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.3.8 test_epoll

The test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
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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.3.9 Select kqueue

The select module 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. IN 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.3.10 SipHash24

The file Python/pyhash. c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algorithm. It
contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>
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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.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod and dtoa

The file Python/dtoa . ¢, which supplies C functions dtoa and strtod for conversion of C doubles to and from strings,
is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.org/fp/. The
original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:

/*********************************~k******************************

*

* 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.

* % o

* % o

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

* % o

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

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and Mac OS X installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES
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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-core@openssl.org.

OpenSSL License

P I S T S N S N S S S S . S N S T S S N S S T S A S R S e N I N S N S T SN S N S

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

Original SSLeay License

o I T S S S S I S N S S S S T A N N S N S S S S SN ST SN S N S S S S

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.
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
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* 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
* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* 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.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured
—--with-system-expat:

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 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.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured
——with-system—-1ibffi:

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:
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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.3.15 zlib

The z11ib extension is built using an included copy of the zlib sources if the zlib version found on the system is too old

to be used for the build:

Copyright (C) 1995-2011 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

C.3.16 cfuhash

The implementation of the hash table used by the t racemalloc is based on the cfuhash project:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions
are met:
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* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* 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.

* Neither the name of the author 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 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. IN 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.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured
—-with-system-libmpdec:

Copyright (c) 2008-2016 Stefan Krah. 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. IN 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.
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C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the W3C
website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

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

» Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing disclaimer.

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

¢ Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work 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 PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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.
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Copyright © 2000 BeOpen.com. All rights reserved.
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