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Python M43

o FMEfMIHTIOISIVIEETHD
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o AUTUNMI&HO>TITAYIERETS (FTHARIL—IL)
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Python ®a—F ® 4l

o RUDEE

x = 12345 # int (BHH)

st = “this is string” # str (3 F5IHEY)
bo = True # bool (EAIE)

obj = None # {A/& 7L \dY7%E



Python ®a—F ® 4l

o RUDEE

alist = [3, 4, 6]

atuple = (3, 4, 6)

adict = {‘hoge’: 10, ‘fuga: 20}
aset = {1, 3, 5, 7}



Python ®a—F ® 4l

o BHHMDTER (def X)

def process(x, y=5):

return x + y - 1



Python ®a—F ® 4l

o FHhix (if X)

if num < 50:

print (“less than 50.")
elif num < 100:

print (“less than 100.")
else:



Python ®a—F ® 4l

o #2YIRL (for 3Z, while X)

for 1 in range (10):
print (1 ** 2)

while 1 < 50:

i k= 2



Python ®a—F ® 4l

o {55\ A0E

try:

do something abunai ()
except NanikaError as e:

print (“FINADFEEL, HIESINDEE)
else:

print (‘FINDEE LGN S-FE")
finally:

print ("WINDEEICEETINSLE)



Python ®a—F ® 4l

o AVTHFRIIR—T¥
o HIATOHOMIITHHELER A ITEFLEDHTRRBTESD
m Go O defer, C# M using X&ELITLNVS
o open() ENt=T77AILIE with XZERITHEEIZHT close() S d

with open (“hoge.txt”, “wt”) as f:
f.write (data)



Python ®a—F ® 4l

o IVTHFAMIHR—T¥x
o LN OOI—REZ(E

f = open(Yhoge.txt”, “wt”)
try:

f.write (data)
finally:

f.close ()
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o UIRL—A
o ALHIDMIEBHEL-EFXEHELRTENSESIZEF
o EEFEATL—IFHEIZEND

def gen() :
data = do something()
yield data

yield do something else (data)
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Python ®a—F ® 4l

e NARED

[x ** 2 for x in range(100) if x % 2 == 0]

{x ** 2 for x in range(100) 1if x % 2 == 0}
{str(x): x for x in range(100) if x % 2 == 0}

(x ** 2 for x in range(100) if x $ 2 == 0) # YT RrL—4A
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o PyObject
o PyVarObject

o VSRERIIEENR

o PyTypeObiject
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Includes/object.h L106-115

typedef struct object { typedef struct {
_PyObject HEAD EXTRA PyObject ob base;
Py ssize t ob refcnt; Py ssize t ob size;
struct typeobject *ob type; } PyVarObject;

} PyObject;

#define PyObject HEAD EXTRA

PyVarObject extends PyObject



Py(Var)Object DD E%

o FTTIVULDESHEENH A (ob_refent)
e PyTypeObject ~MD7RA 4 (*ob_type)
o (AIZRATUIIFDEZE (ob_size))



PyTypeObject

e Doc/includes/typestruct.h

e Python DISRERS A
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Python @7 —4%%!

o HMHRAHT—HE
o int (%), float (FEI/NURE)
o str(X=F%I), bytes (/X151 F)
o ATT

o MIZEHBIFEEYHZT NHLY
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o HHAAHAT—HRE
o int (B#), float (FEI/NEEE)
o str(X=F%I), bytes (/X151 F)
o AVTT
o MITHLHAITEEYHAT B



int: struct _longobject

o ZEREH
o (AEUDHTRY)KSTHLAELBYERT LA TED

struct longobject ({
PyVarObject ob base;
digit ob digitl[l];
i



int: struct _longobject

o BDHII ob_size#AIZTFTHETERLTILVS

o 0MEZEIT ob_size ==

o MNOAEHBXDIMEIEIZFLT, XROBEFRERIRYILD
o D (& ob_digit[i]
o N I& ob_size D xt{E
o SIEL TR (15 £LLIE 30)
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o ZEREHOBMITE -BNVEEILLEEHMTHEALENLZL D THES
o RBEITVZHEEVDT, BILEN=7IILT)VXLARALLNATINS
o RDI—KTTIT35
m HASYNE
o RDEHEEH5
m The Art of Computer Programming (D. Knuth)
m Handbook of Applied Cryptography (Alfred J. Menezes [£hV)
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o RMDADEWMYEITET

o list
o collections.deque
o dict

o set

e CPython TIIRFEERFEDOHBRBETEENEESIN TS

o https://wiki.python.org/moin/TimeComplexity



https://wiki.python.org/moin/TimeComplexity
https://wiki.python.org/moin/TimeComplexity

list: PyListObject

o list ELVOARIZLTLSITE, ENRIECS

typedef struct {
PyObject VAR HEAD // PyVarObject & L TODIEHR
PyObject **ob item; /] BRADKRA A
Py ssize t allocated; // fEGRLTWAY A4 X +ERH)
} PyListObject;

\ /
allocated




collections.deque

o MAMEHF)AMIL>TEEIN-MHiHF1—
o SEE~NDERMEMMO(1)TTES
o EXMO—T—K(Piet TLNSEZAD rol) A TES

m = = = .




dict: PyDictObject

o /\yaT—T)L

typedef struct {
PyObject VAR HEAD
Py ssize t ma used; // HEDERH
uint64 t ma version tag; // HE®D/N—Tar
PyDictKeysObject *ma keys; // BHEDX—DIUJ X+
PyObject **ma values; // HEDEZERMT ST —TI
} PyDictObject;



dict: PyDictObject

o /\yaT—T)L

D 1



dict: PyDictObject

o /\yaT—T)L

hoge ‘ 1



dict: PyDictObject

o /\yaT—T)L

hoge +> 0 1



dict: PyDictObject

o /\yaT—T)L



dict: PyDictObject
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o /\yaT—T)L

fuga 1
value 2



dict: PyDictObject

o /\yaT—T)L

fuga .
value 2 1 1



dict: PyDictObject

o /\vyaT—T)L

fuga .
>
value 2 1 1



dict: PyDictObject

o /\vyaT—T)L

piyo 1
value_ 3
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dict: PyDictObject

o /\vyaT—T)L




dict: PyDictObject
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dict: PyDictObject
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dict: PyDictObject
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o BHHIL static TEETH
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o RYEL PyObject* E95

o HMAIEDS
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o BHHIL static TEETH
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o 12BEEDaA—IVEEZERT (L =L self L& T5)

o 2DBIXBIEEEIMLIz Python DET )L (F2L =Ly args E£&{H(T5)

o Ch# PyArg_ParseTuple() B#ZE>T/N—XF 5L, FMEDELIFELND

o RYEL PyObject* E95
o None ZiR3 &E(E Py_RETURN_NONE w4~ 0%{F5
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e PyMethodDef MEZFH|IZEEHIAT
o RimlCHEEZFES
static PyMethodDef mysortmethods[] = {

{“bubblesort”, (PyCFunction)bubblesort, METH VARARGS, “bubblesort.”},
{NULL, NULL, O, NULL}



FERD—EEFEKT D

e PyMethodDef MEZFH|IZEEHIAT
o RimlCHEEZFES
static PyMethodDef mysortmethods[] = {

{“bubblesort”, (PyCFunction)bubblesort, METH VARARGS, “bubblesort.”},
{NULL, ULL, 0, NULL}




FERD—EEFEKT D

e PyMethodDef MEZFH|IZEEHIAT
o RimlCHEEZFES
static PyMethodDef mysortmethods[] = {

{“bubblesort”, (PyCFunction)bubblesort, METH VARARGS, “bubblesort.”},
{NULL, NULL, O, NULL}




FERD—EEFEKT D

e PyMethodDef MEZFH|IZEEHIAT
o RimlCHEEZFES
static PyMethodDef mysortmethods[] = {

{“bubblesort”, (PyCFunction)bubblesort, METH VARARGS, “bubblesort.”},
{NULL, NULL, O, NULL}



FERD—EEFEKT D

e PyMethodDef MEZFH|IZEEHIAT
o RimlCHEEZFES
static PyMethodDef mysortmethods[] = {

{“bubblesort”, (PyCFunction)bubblesort, METH VARARGS, “bubblesort.”},
{NULL, NULL, O, NULL}




FERD—EEFEKT D

e PyMethodDef MEZFH|IZEEHIAT
o RimlCHEEZFES
static PyMethodDef mysortmethods[] = {

{“bubblesort”, (PyCFunction)bubblesort, METH VARARGS, “bubblesort.”},
{NULL, NULL, O, NULL}
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o C"MhIZITIE static TEET S
e _NTimport TE5ELIIZH5



EhHZERS

INT LY —RBEETEE T DB D mysort ELVSED a—ILEEV-
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o RARAYYTIIY
o T—AMPYLYIZREZYIERWS
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o TIT— R

o http://docs.python.jp/3/library/dis.html#python-bytecode-instructions
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e PyFrameObject #EEARMNZ D IER
o PyCodeObject ~DRA2 % (/3 ka—KD5I)
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_PyEval_EvalFrameDefault() E&%

e C_C[Z PyFrameObject #iEL T PyCodeObject #3E1TLTL\5

o HBTEMBICETAHET/\A(Fa—FZIEIZETTS
o $EMRIL—T (for () DHRAZDEIK
o HRTEH
m return XNETEIND
m BISNHSEHSN try~except THIESNALY



LOAD CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE

R O P O W

(None)




LOAD CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE

R O R O W

(6)
(a)
(print)

(a)

(None)




LOAD CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE

R O R O W

(6)
(a)
(print)

(a)

(None)




LOAD_CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD_ CONST
RETURN VALUE

R O P O W

(None)




LOAD_CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD_ CONST
RETURN VALUE
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(None)




LOAD CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE
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(6)
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(print)
(a)

(None)




LOAD CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE

R O R O W

(6)
(a)
(print)
(a)

(None)
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14

LOAD CONST
STORE NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE

R O B O W

(None)
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LOAD CONST
STORE NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE

= O P O W

(None)
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LOAD CONST
STORE NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE

= O P O W

(None)
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STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE
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(None)
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CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE
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(None)
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LOAD CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL_ FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE
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(None)
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LOAD CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL_ FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE
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(None)
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LOAD CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL_ FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE

R O P O W

(None)




LOAD CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE

R O P O W

(None)




LOAD CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE

R O P O W

(None)




LOAD CONST
STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE
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(None)
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STORE_NAME
LOAD NAME
LOAD NAME
CALL FUNCTION
POP_TOP

LOAD CONST
RETURN VALUE
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(None)
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Inside The Python Virtual Machine

https://leanpub.com/insidethepythonvirtualmachine/read

About Python VM
http://svn.coderepos.org/share/docs/jbking/vmdoc/about_python_vm.html
CPython @ Git YRR

https://github.com/python/cpython

Python 3.6.0 Documentation

http://docs.python.jp/3/
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http://svn.coderepos.org/share/docs/jbking/vmdoc/about_python_vm.html
https://github.com/python/cpython
https://github.com/python/cpython
http://docs.python.jp/3/
http://docs.python.jp/3/

