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The Whole Thing is Object!
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The Whole Thing is Object!
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Special Methods

class Car:
def __1init__(self, engine):
self.engine = engine

def __repr__(self):

return f"Car(engine={self.engine})"

Python'’s approach to operator overloading, allowing classes to define their own behavior with respect to language operators.

# dunder method # magic method



Special Methods

_new__, _init__, _del__, _repr_, _str__, __bytes__, _format__, __hash__,
__bool__, _getattr__, __getattribute__, _setattr__, __delattr__, _dir_,
_eq__,_ne__, _lt_,_le_,_gt_,_ge__,_get_,__set__, __delete_,
_set_name__, __len__, __length_hint__, __getitem__, _setitem__,
__delitem__, _missing__, __iter__, __reversed__, __contains__, __call__,
_enter__, _exit__, _neg__, _pos__, _abs__, _invert__, _add__, __sub__,
_mul_, _matmul__, __truediv__, _ floordiv_, __mod__, __divmod__,
__pow__, _Ishift__, _rshift__, _and__, _xor__, _or__, _radd__, __rsub__,
_rmul_, __rmatmul__, __rtruediv__, __rfloordiv_, __rmod__, __rdivmod__,
__rpow__, __rlshift__, __rrshift__, _rand__, __rxor__, __ror__, __iadd__,
_isub__, __imul__, __imatmul__, __itruediv__, __ifloordiv_, __imod__,
__ipow__, __ilshift__, __irshift__, __iand__, __ixor__, __ior__, __complex__,
_int__, _float__, __index__, __round__, __trunc__, _ floor__, __ceil__,
__class_getitem__, __instancecheck__, __subclasscheck__,
__Init_subclass__, __prepare__, __class__, __reduce__, __reduce_ex__,

__getstate__, _setstate__

Object In Python

1097112 Special Methods
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Use Case: Apache Airflow

Apache

Airflow

Apache Airflow® is an open-source platform for developing, scheduling, and monitoring batch-oriented workflows.

# Data Engineering #ETL # Machine Learning Pipeline # Python
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Use Case: Apache Airflow

- Dag Dag Run .
{‘ ® demo  2025-04-14,17:54:11 Q, Search Dags #+K [> Trigger

Options v Jl 2025-04-14, 17:54:11 | « success [ Add a note C' Clear Run Mark Run as... -

Logical Date Run Type Start End Duration Dag Version(s)

'I__g 2025-04-14, 17:54'N L ERVE] 2025-04-14, 17:564:15 2025-04-14, 17:54:17 2.16s V1

Task Instances Events Code Details

8

Parsed at: 2025-04-14, 17:53:07 V.. 2025-04-14,17:53:07

@ from datetime import datetime
Browse
from airflow.sdk import DAG, task
'ﬁ’} from airflow.providers.standard.operators.bash import BashOperator

with DAG(dag_id="demo", start_date=datetime(2022, 1, 1), schedule="0 @ * * %"

hello = BashOperator(task_id="hello", bash_command="echo hello")
hello airflow
BashOperator 1 @Task
« SUCCess « SUCCess @taskl )

def airflow():

i

print("airf Low" )

2t Operator 7t2| 2|ZM 2 DAG(Directed Acyclic Graph) £ H#




Use Case: Apache Airflow

Task
hello

Dag

® demo

Dag Run
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LAfikons hello 2025-04-14, 17:56:38 | v success

Operator Start

BashOperator 2025-04-14, 17:56:38

'k F F FFFFFEF O F P

hello Logs Rendered Templates XCom Events Code

airflow

All Log Levels

messa g detail
[_ﬂ¢_ ﬂ4—l4, 17:56:
[2025-84-14, 17:56:
[2025-84-14, 17:56:
[?B?S—Bd—ld 17:56:
="a1rfT Low.task.hook:
[iﬂaS—Ed—ld. 17:56:
[2025-84-14, 17:56:

sources="/root/airf low/ Llogs/
INFO - DAG bundles loaded: dags
INFO = Filling up the DagBag from
INFO = Tmp dir root location: /Stmp:
INFO = Punninq command :
«alrflow.providers.
INFO - uutput..
INFO = hello: ailT
[2025-84-14, 17:56: INFO = Command exited with return code 8:
[2025-04-14, 17:56: INFO = Pushing xXcom:
run_id="manual_ 2025-04-14T17:56:37.0631252+00:€0 ",
bundle_instance=LocalDagBundle({name=dags-folder]},
is_mapped=False)": source="task"
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['fusr/bin/bash’,
ftaﬂdard."ﬁDﬁE.EUh*FiEEE’.

Details

gdag_ld=demo/run_id=manual_ _
source="airf low.dag_processing.bundles.manager
/Tiles/dags/hello_world.py:
cource="airT lLow.task.
, 'echo hello']:

WuUDr'LE:
s.alrflow.providers.standard.hooks.subprocess, SubprocessHook’
woks.airfl
source="airft low.
ti="RuntimeTaskInstance(id=UUID{ '@1963
try_number=1, map_index=-=1,
start date=datetime.

-1,

-1

Object In Python

Q, Search Hak

Dags [> Trigger

S LERGIC C Clear Task Instance Mark Task Instance as...

End Duration

2025-04-14, 17:56:38 0.06s

Unwrap

P0:00/task :ﬂ-hPLLD“jTTEMEt:i.;Dq ]
 DagBund lesManager
source="airf low.models.dagbag.DagBag

viders.standard. hooks.su

2025-84-14T17:56:37.631252+

hooks.alrflow.pro bprocess.5ubprocessHook"

sHook"
ow.providers.standard. hooks. subprocess.5ubproc
task.hooks.airf low.providers.stand

572-2e8c-7908-9598-e3e8chT@5e15"' ),
asb3da’, context_carrier=None,
4, 14, 17, 56, 193746,

d. hooks.subprocess.subprocessHook"™
task _ld="hello’', dag_id='demo',
task=<Task(BashOperator):

tzinfo=TzInfolUTC)), end date=None

hostname="66cdbd hel Lo=,
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a0,
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Use Case: Apache Airflow

from datetime import datetime

hello >> airflow()

from airflow.sdk import DAG, task
from airflow.providers.standard.operators.bash
import BashOperator

class DependencyMixin:
"""Mixing implementing common dependency setting

methods like >> and <<. """
with DAG(dag_id="demo", start_date=datetime (2022,

1, 1), schedule="0 0 x x x") as dag: def __1shift__(self, other: DependencyMixin

Sequence[DependencyMixin]):
"""TImplement Task << Task."""
self.set_upstream(other)

hello = BashOperator (task_1id="hello',
bash_command="echo hello")

return other
@task()

def airflow():
print("airflow")

def __rshift__(self, other: DependencyMixin
Sequence[DependencyMixin]):
"""TImplement Task >> Task."""
self.set_downstream(other)

hello >> airflow() return other

airflow/task-sdk/src/airflow/sdk/definitions/_internal/mixins.py
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Object Relationships

1. Inheritance
2. Composition
3. Association
4. Aggregation
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Inheritance

# 20 A (£ ZeA)
class Animal:
def __init__(self, name):

self.name = name Animal

def speak(self):
return "AZ|E HHC}"

© 0o N O U1 A W N PR

# KA ZSA (ME SEL)
class Dog(Animal): F — = = = e m _—_ = 4
def speak(self):
return f"{self.name}’} : ! I I

T e
A W N R O

class Cat(Animal):
def speak(self):

return f"{self.name}”7} =otC}: Dog Cat

S R =
N O U

# AFE O
dog = Dog("Zx=3")
cat = Cat("LIH|"M)

N NN B2 B
N B © O

print(dog.speak()) # =37}
print(cat.speak()) # LH|7}

N
w
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Inheritance

abc — Abstract Base Classes Protocols
Source code: Lib/abc.py (Originally specified in PEP 544.)

from abc import ABC, abstractmethod from typing import Protocol

class Speaker (Protocol):
def speak(self) -> str:

class Animal(ABC):
@abstractmethod
def sound(self):
EIS
class Dog:
def speak(self) -> str:

return "Hdn

class Dog(Animal):
def sound(self):

return "Hdn

1 1
) 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

=
o
=
O

class Cat:
def speak(self) -> str:

return "Of3"

=
[
=
[

e S
g N W N

def make_it_talk(animal: Speaker):

=
0))

print(animal.speak())

=
~

Nominal Subtyping Structural Subtyping
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abc.ABC

e Nominal Subtyping

1 from abc import ABC, abstractmethod
: i . 0\E7|H+Er 2HA| Tk
3 class Animal(ABC): ¢ El'OI 7|_|' J|:|'7:| %:IAPE! )kl_-|CI)_-|
4 @abstractmethod
5 def sound(self): e ABC
6 pass o Abstract Base ClassesE HO|st= B &
.
8 class Dog(Animal): ° abstractmethod
9 def sound(self): e
i re:urri EH; e abstract methodE Mo ]| AIE
11 o HICA| S| S2HA0|A override
12
13 +if __name__ == '_ main__': e runtime 8 7-|7<
dog = Dog() e _ abstractmethods__ 2 Edl| Z4Z

print(dog.sound())
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typing.Protocol

1 from typing import Protocol ° StrUCturaI SUbtyplng
2 o X 7|4t EFQ BHA HHEH
3 class Speaker(Protocol): ol A T =
4 def speak(self) -> str: ¢ EI-I=I 7I—I- éDI-—I |_|-7:| I-:?I—-ll A|_c|)_-|
i o typing.Protocol
7 class Dog: e Structural Subtyping= ¢l¢ct
2 def 'S,Zijtlisﬁ}gfé,,_> str: O._'E‘l]l‘”()‘ﬁ A|_—|cl)_-| '@&!
10
MAEHAMII= A=
11 class Cat: ® o= 7I %ol_l. oo
12 def speak(self) -> str: ° mypy, pynght% %_ﬂ' ng_'ll —E—*_'l

return "Of3"

N N
ua N W

def make_it_talk(animal: Speaker):
print(animal.speak())

I
0 ~N O

if __name__

dog = Dog()
make_it_talk(dog)
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abc.ABC vs. typing.Protocol

abc.ABC : typing.Protocol

701 ZH|, AEH|O[A A< =5 EtR AAF Al A1 BS

QIAEA MM K}Ch HErY g4 = RL == BN BAIE (TEIY FE)
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