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CPython

Deep Dive CPython explores the internal mechanics of CPython, the widely used
Python interpreter written in C. Starting with a practical guide on downloading and
compiling the CPython source, this book is perfect for developers eager to understand
Python’s behaviour at a fundamental level.

The book takes readers from basic concepts to complex details with a systematic
breakdown of core components. It covers everything from CPython’s data structures
like PyObject and PyTypeObject to object lifecycle management, giving insight into
memory allocation and object reference counting. Each chapter illustrates CPython’s
architecture, such as Python’s “everything is an object” philosophy, list handling, string
manipulation, and dictionary operations. Readers will explore Python's REPL modifications,
string internals, and custom type creation with practical examples, like crafting a
“backflipping” PyKitty Type. Detailed sections on Python’s virtual machine operations,
bytecode generation, and exception handling enrich readers’” understanding of how
Python code is parsed, compiled, and executed.

This book is a thorough guide for readers who want to go beyond basic Python use
and understand how it works internally. Covering complex concepts like generators,
iterators, descriptors, and metaclasses, this book equips readers with a thorough grasp
of Python’s performance optimization and design complexities.

What you will learn:

« How to download, compile, and modify CPython’s source code

« (Gain insight into fundamental structures like PyObject and PyTypeObject

« Understand Python’s detailed handling of lists, strings, dictionaries, and the
REPL environment

- What are bytecode generation, custom types, and the inner workings of
Python’s virtual machine

Shelve in:
Python

User Level:
Intermediate-Advanced

ApPress-

Www.apress.com

(Pytho

A Complete Guide to CPython's
Architecture and Performance

Chien-Lung Kao

ApPress®




Q. LINEXIBRIEI\ES @ HEE ?

2) JavaScript 3) Python

5) PHP



Q. LINEXIBRIEI\ES @ HEE ?

1) Java (1995) 2) JavaScript (1995)

4) Ruby (1995) 5) PHP (1995)



Q. IR ETVIRBYAI TSR AT ?

def add_card(bk, card):
bk.append(card)

bk = [n%’:.? ||, ||ﬁ?n, IIE}'—%?&%H]

book = ["/JVE", "TER"]
add_card(book, "BEHIFZE")

orint(book) # E=EEIL{TEE?
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Q. LM EIVIRBHITSE R AT 7

def add_card(bk, card):
bk.append(card)

ok = "B, "ER", "BRES"]

book = ["/JV#E", "BEE]"]
add_card(book, "BEHIFZE")

orint(book) # E=EEIL{TEE?

) llngll ll@?ll llFm{ﬁgll]

3) BliRER S © BIETVIRFAZE] 4) RARABEERAFTR !
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Q. A N2V

X = 100
def add one(x):

X = x + 1
return x

add_one(x)

print(x) # BENH{TEE?

1)1 2) 101

3) 100 4) FFN S S



Q. IR ETVIRBYAI TSR AT ?

X = 100

def add _one(x):
X = X + 1
return x

add_one (x)

print(x) # BENH{TEE?

1)1 2) 101

4) IE\SHE



Python BYEHES 7

Python REGBEMEERNEZES A var o let W TEEEE FETF > 28
] x = 1 MNEENE > Python 1t 'EREL KAEACEERE S—EFTHY
S x> BEABSENRTEAENER x ARIEECHESRER 1 -

22Z3 1l . https://pythonbook.cc/chapters/basic/function#a--1




Q. IR ETVIRBYAI TSR AT ?

i =0

def add_1():
1 =1 + 1

add_1 ()
print(i) # EHENHME

2) 1

4) BT\ S5



Q. IR EVIRB TS RAT ?

i =0

def add_1():
1 =1 + 1

add_1 ()
print(i) # ESFENHMAE




Q. RIZENHZREVE » BB—EZRAEC=[EARE ?

# FEZ : hello.py print(id(resl))

3 = 100 print(id(res2))

b = 200 print(id(res3))
print(id(res4))

def hey():

return 300

resl = 300

res2 = 100 + 200

res3 = a + b

res4 = hey()

1) res]

3) res3




Q. RIZENHZREVE » BB—EZRAEC=[EARE ?

# tEZ : hello.py print(id(resl))

3 = 100 print(id(res2))

b = 200 print(id(res3))
print(id(res4))

def hey():

return 300

resl = 300

res2 = 100 + 200

res3 = a + b

res4 = hey()

1) res]
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Q. LM EIVIRBHITSE R AT 7

a:
b=ll
cCc =a->b

orint(c is -4) # EEEIL{TE ?

c = c - 1
orint(c is -5) # EEEIL{TE ?

c = c -1
orint(c is -6) # BEEIL{TE ?

1) True / True / True 2) True / True / False

3) False / False / True 4) False / False / False




Q. IR EVIRB TS RAT ?

a = |
b = 11
cCc =a->b

orint(c is -4) # BEENHTEE?

c = c - 1
orint(c is -5) # EEEIL{TE ?

c = c -1
orint(c is -6) # BEEIL{TE ?

1) True / True / True

3) False / False / True 4) False / False / False




Python #1289 /\EE

>>> a = 256
>>> b = 256
>>> a 1s b
True

>>> a = 257
>>> b = 257

>>> a 1s b
False




Q. IR ETVIRBYAI TSR AT ?

a = float("nan") # NaN
b = float("nan") # NaN
print(a == a) # NaN AFREMEME » FRAEHESEIE True

print([a] == [a])  # EEGENELTE?
print([a] == [b]) # EEFEILTE ?

1) True / True 2) True / False

3) False / True 4) False / False



Q. IR ETVIRBYAI TSR AT ?

a = float("nan") # NaN
b = float("nan") # NaN
print(a == a) # NaN AFREMEME » FRAEHESEIE True

print([a] == [a])  # EEGENELTE?
print([a] == [b]) # EEFEILTE ?

1) True / True

3) False / True 4) False / False



{82589 NaN ?

1. /£ Python #8089 NaN E—EEZE52 > 1B1E IEEE 754 BUERE > WRE NaN
IRE{ELLEREE 5 E] False BIFFEEHCAE !
2. Python BJ List BULEER@EEEFEETTERE AR 2E5MEE -

3. IRB=—1% » #x MRIEERBETTZEARE —RBYY - ISRV E -
4. [RYR1S : Objects/listobject.c (RERF list_richcompare)




Q. IR ETVIRBYAI TSR AT ?

EL = (9, 5, 2, 7)
print(sorted (EZR)

g
-+

== sorted(#%R)) # GENLTE ?
Z) == reversed(EZR)) # ZDENREE 2

-

1

print(reversed(z

1) True / True 2) True / False

3) False / True 4) False / False



Q. IR EVIRB TS RAT ?

R

EZ = (9, 5, 2, 7)
print(sorted(¥E%) == sorted(FEZR)) # SEIHTEE?
print(reversed(E%L) == reversed(FEZR)) # SEHTEE?

-

1

1) True / True

3) False / True 4) False / False




sorted vs reversed

1. sorted() HRENEMBER—EBIFIFE List > g =Eal [2, 5, 7, 9]

2. reversed() PREEMEER—E Iterator > MMX reversed() EXEH
Iterator 2fA—IxERM




Q. IR ETVIRBYAI TSR AT ?

numbers = (1 for 1 1n range(3))

List (numbers)
List(numbers)

a
b

print(a + b)  # FENHTEE?

2)[0,1,2,0,1, 2]

4) BIETERAOEIT



Q. IR ETVIRBYAI TSR AT ?

numbers = (1 for 1 1n range(3))

List (numbers)
List(numbers)

a
b

print(a + b)  # FENHTEE?

2)[0,1,2,0,1, 2]

4) BIETERAOEIT



Puthon 8Y E&%2ES (Generator) |

1. (i for i 1in range(3)) ABEAE—EFES > mMmE2—M@E 'ELE:]

2. EEBAE—EAERENER > MErAZRIREFI—F55RA

3. FAHE—R list() NKHEMBEZIBASTEIN > AL a & [0, 1, 2]
4 .

5

BE b FLREBEARMUET » FfMA b & [
.a + b MENZE [6, 1, 2] + []> FIAEGREZEE RS [0, 1, 2]




Q. IR ETVIRBYAI TSR AT ?

print(type(l) == type(-1)) # SENL{TEE?
print(l *x 1 == 1 %% —-1) 4 DENHEHEE 2

print(type(l *%x 1) == type(l **x -1)) # HEJL{TE?

1) True / True / True 2) True / True / False

3) False / True / False 4) VIR S  BREVIBEALAZE) !



Q. IR ETVIRBYAI TSR AT ?

print(type(l) == type(-1)) # SENL{TEE?
print(l *x 1 == 1 %% —-1) 4 DENHEHEE 2

print(type(l *%x 1) == type(l **x -1)) # HEJL{TE?

1) True / True / True

3) False / True / False 4) VIR S  BREVIBEALAZE) !



Python BY N 2R3

1. type(l) == type(-1) #HEEE > PAIMEZE int

2.1 *x 1 == 1 % -1>8F 1 W 1 XKHF -1 XAHAE 1?HEAKRE 1
N 1 XA 1 2BHE B 18 -1 XAMAR 1 T &% 1.0¢°

3. & Python EEE 1 EFEHE 1.0 MEFEALEERZEFE] True

4. type(l ** 1) == type(l **x -1) FART » EE—ELR int > —EZ
float o




Q. LI'NE 4 BFHBREHT » —IENEERE ?

# str1 {£f + FHiF # str3 (A F F&
strl = "Hello " + "World" a = "Hello"
b = "World"

str3 = f'"{a}l {b}"

# str2 {Ef += $ixz # stra {EFHSBEIIR .join AHIA
str2 = "Hello " words = ["Hello", "World"]
str2 += "World" str4 = " ",join(words)




Q. IME 4 @F P HT\ ° HIENNEERE ?

# str1 {£f + FHiF # str3 (A F F&
strl = "Hello " + "World" a = "Hello"
b = "World"

str3 = f'"{a}l {b}"

# str2 {Ef += $ixz # stra {EFHSBEIIR .join AHIA
str2 = "Hello " words = ["Hello", "World"]
str2 += "World" str4 = " ",join(words)




HE LEB3

Python F R 2HZ5 RSN

2024F10817H
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ﬁ AISER BEA

£ Python Z2#H i —1@E "Hello World" FFR B EIEHE > BNERRKREE > (BT AENRIEIR

strl = "Hello " + "World"

str2 = "Hello "
str2 += "World"

"Hello"
= "World"
str3 = f"{a} {b}"

a

2EZ R : https://pythonbook.cc/articles/string-concatenation-performance-in-python




Q. IR ETVIRBYAI TSR AT ?

# AR isinstance AJARFIENIREEIEEAREEIRE > HlU0
# 1sinstance(9527, 1int) #=> True
# 1sinstance("Kitty", int) #=> False

isinstance(object, type) # EHEJH{TEE?
isinstance(type, object) # =HEJH{TEE?

1) True / True 2) True / False

3) False / True 4) False / False




Q. IR EVIRB TS RAT ?

# AR isinstance AJARFIENIREEIEEAREEIRE > HlU0
# 1sinstance(9527, 1int) #=> True
# 1sinstance("Kitty", int) #=> False

isinstance(object, type) # EHEJH{TEE?
isinstance(type, object) # =HEJH{TEE?

2) True / False

3) False / True 4) False / False




eEnsEllUEsRE:s ?

1. £ Python #BRUFRAELERI » B1FF type FEBIAE > #32 type FEBIAH AT
FILA isinstance(object, type) =1F%l| Trueo

2. £ Python 3 FREIHEBINEZR LERERIENZE object #HABI - PRI
isinstance (AR, object) EQIKEZEHEZRIL o

3. &L £ Python PRIBNRAIEMDG > type MBIAREHMZEMHF > PR

isinstance(type, object) th&E1FZE| True -




Q. IR ETVIRBYAI TSR AT ?

# all([True, True, True]) => True
# all([True, False, True]) => False

a = []
b = [[]]
c = [LL1]]

print(all(a)) # BENLTEL?
print(all(b)) # EENL{TEL?

print(all(c)) # BENLTEL?

1) True / False / True 2) False / False / False

3) False / True / True 4) True / True / True




Q. IR EVIRB TS RAT ?

# all([True, True, True]) => True
# all([True, False, True]) => False

a = []
b = [[]]
c = [LL1]]

print(all(a)) # SENH{TEE?
print(all(b)) # BENL(TE?
print(all(c)) # BENLTEL?

2) False / False / False

3) False / True / True 4) True / True / True




all ZZMFFERRE ?

1. £ Python #ZE%] [] EHRHEM False BT > A all([[1]) HER

all([False]) » ZFE <2 False-

2. [[11 Z2—@ "&=a=551 N85l FiAEAE—EZNES - BEEREFHE FE

HET—EHEF  MEAEBNEFEEN  HINEBHNMEFRR TR REERER -
FRLA all([[[11]) EHFRE all([True]) HIWR -
3.all([]) HIEEIE 7
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