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1.5 Workflow Tool CI2EE E7|

1e7 Monthly PyPlI Downloads (Mar 2024 - Feb 2025)
3.01
2.5
o
c
3 2.0 Workflow Tools
o —e— apache-airflow
-r% prefect
‘—CD 154 —e— dagster
2 —e— luigi
o
a
1.0
0.54
[ > « > ¢ > 4 —
0.0 4 —— - —
< > o © A ® o o > % > 9
o o o o o o o o o & @ il
2 » " D » D » » » » » »

Figure 1.2: 2024.03~2025.02 Gi|0|E{ 2t& Workflow tool CH2 2 E 4= H| W

. PyPI CIRRE E7Z S8 2% Jl&m ulmst AhEel Aiflowe| AE BIES ZA
2L

« Airflow= Hl|0|E &4 workflow & SHM T 7t B2 CI22E & 7|55t ASLIL

« SEUR2ZETHEIEA HAME2 2 0|0{TICt Y HES 4= X2 LHE tooldfl HIEH dTiX o=
M2 2esS HOArkE AS € = ASFUCH

1.6 Airflow github star +

40000 1 —e— apache/airflow
PrefectHQ/prefect

—8— dagster-io/dagster

35000 —e— spotify/luigi

30000 1

25000 4

20000 1

Stars

15000 -

10000 -

5000

Date

Figure 1.3: workflow tool github star & #3}



-

« GitHub Star &5 QEAA TZHEQ| 017|L9t HFLIE| M3t HEE EOFE FR%
X EYLICE,
« Apache Airflow= 20153 &A| 0| &S| &St 2025E7HX| F 32,000702] StarE

7|IEELICH

« 2 FXIQ1 Prefect®t Dagster A&ME H0|1 JOLE, Airflow?t TS| A|EE MESHT
UELICH

« £9/2021A 0|=F Airflow?| Star = 7t £ =7 S 7t42tE = FME EO| L YN, I EER

2 AEOIAC] YXI7}CIS 2SR T ABLICE
1.7 AirflowE Al2st= XS H|E

ML Engineer
Business Analyst / Data Analyst

/ Data Scientist

Software Enginner

DevOps Engineer

—| Solutions Architect

\
Analytics Engineer

Figure 1.4: 2024 Airflow O|8X} & 2| ZH H|E

« Airflow Z 4| AO|E 2024 MEZAL Z2HE H IS ZHAMSLICE
- airflow 7|1&£2 75t= 2Z F HI0|E AX|L|0] 2 F0i|M QL= H[E0| FELICH
o ‘#2tHLC} data engineer®| H|£0| O}F =X|= 4 &LIC Airflow 7| &8 2l ICHA H|O|E £0f2)

Cret 220N 23 = A= 7127t OHE A= J[CHE LTt


https://airflow.apache.org/blog/airflow-survey-2024/

1.8 Airflow AI2XIEQ I=Z

Response Rate (%)

B Positive
I Negative

Job Importance Recommendation Intent

Category

Figure 1.5: 2024 Airflow AF8 X} ZHEE AL H 3t

o Airflow S4] AIO|E 2024 EEZ AL 210 =, 93%2| AFZ X7t AHA Q| ZI20f| M AirflowZt

S0ttt SRS

7o
[

22 ZAIOIA 91%2| AL X7} AirflowS THE AFZOIIA| =ME o/ o] QICt EHYSLIC
=5

O|MEH 2 HEEZE Airflow?t X Y2 SF0|M 2aX o2 2Fstn AZS EHFLICL

— —


https://airflow.apache.org/blog/airflow-survey-2024/

[

9 K& AlFoAM Airflow =2

bl AT HH 7|1 Holl M 283t A= 71E HEO| T ZASH|0fl= 8 3127t 7+ AFE e
HE NS0l TE M 0[R2 = Z AL RS LT

HItUREZ 2D H/A=H =+ UAs

Description OiA| 371 ZtX & LICE

0
kT
N
N
)
St
>
N
N
E
o
o
o
I_
fo
N
o
x
N
T
x
(&
@]
O

71 JD 3 of|Al

Data Engineer

DataOps Infra

Eazd % | Haw
x| @5t
ERsI7 2 2ol sl 2ai=ee

= EAZ3 Data Engineer(Infra)= Data DivisionL0l| Data Infra Team0i| &8H 2101 2.

= Data Infra Team2 34 Hadoop Eco 7|#t2| 9lH|0|E ol=2te} 2 1/2{ M ZeiE(Elasticsearch)S
25110 Data 7| &==!0j| M Cl0|E 2=+, 2HE H|o|E =Y & CitstA| AF25Hs Kubernetesof| st
291t 7|sxS st .

Data DivisionZ A7HEHL|Ct

» EAZH Data Division2 M| 2|12 H0|E{S & LR E SHAZHEZ| It Clolg 7|z, Myl
J2|n o] 7|gte] 2| AFZH 7|05t 2loiL.

Crekot HlolE] =20| 20f YH st Hsto] Z2A Ystn AL,

. EE@ 7|M 22 Tech Weeklys TI&lstH M22| L3928 BRI 2/012. 2212 Z0|2} 2|X|7}

=3
=
QUCHHE HORER| CHE =122| Y22 5128 SRS = AN

RS & B gRe

Yo

rJU

. EA Engineer(Platform)= S Ab|Ae| CIYEHHI0[E 8 X o2 MEsD HMel57|
5] =

2| Dat:
%%% St WHAF|E R E Sk,

my Ol
by

5t
Hadoop Ecosystem 7|2te| HI0|& ZSES 1 4510{ 2HF0|0| AlEsts F2 AEHERE
Hadoop, Spark, Impala, Hive, Kudu, Kafka enkins, k8s7} 1012

EATH M| AC|M WS FUi/EHC| E5, FA0H0) S ChSH H0EI S 7HE B8F 0| ekust
HHo 2 2|57 | 9IE S E O MK E HASI D &L,

+ S| S ol 2otn ABlHAS XAXC 2 Zelel Q.

H1

HEQl BRIES shEs17| 5t MER B2 n0lstn MER 7|22 HI3X o2 =slQ.

Figure 1.6: E4 Z# Data Engineer JD


https://toss.im/career/job-detail?job_id=4071103003&company=%ED%86%A0%EC%8A%A4%EC%A6%9D%EA%B6%8C&detailedPosition=Infra

MLOps Engineer Internship GG@@

tih Platform & Infra @ Magok, Seoul
|

Platform&Infra®l2 Al | JHEHEE] AH|A 2HS |et v o]

2% 28XO0F ptafety| 9|3t MLOps o] =2t
QIS FEFLICE K5t Al AH|A 0| o Tlol A X|2

o
ok
HC
e
0%
oM
ot
re
[H
L]
H
o
2
pal
rio
B
X
Tok
i3
40
iy
4
0k K
o
C
0

g2

- Al 2| Bhy/AE BAES AT PO 2HELICE

- AMLZUE 29 3 MM B4

XA

- Linux & CLI 23S CHe 2 ZHo| e

=]
=] T

- Python, Go S Z224Q 21015 &80t 2 0iZ2|H|0| M S stoH

Zo0t9.
- Docker & Kubernetes 2+2 ZiH|0]|L 7|£9| 7|2 7HE S o[sfist 1 YO ZojR.
LoliArg
+ GCP, AWS, Azure Z'2 Public Cloud 0| A JHEHS sH2tO ™ Zot Q.
+ C1/CD =7} (Helm, Kustomize, ArgoCD S)& 8%t i U 2HES s oH ZolR

Y
- Triton, TensorRT Z2 Al A T3 E AL 2H Fota.
Jairflow]kubeflow 22 Workflow &8 Argsizrom Fofs.

712Xl L8 E EM St H S 3R EH FolR.

Figure 1.7: LG MLOps Engineer Internship


https://www.lgresearch.ai/careers/view?seq=228

Senior Software Engineer, Enterprise Data and Engineering < R

B Google ) Hyderabad, Telangana, India g, Mid

Minimum qualifications:

« Bachelor's degree or equivalent practical experience.
« 5years of experience with software development in one or more programming languages, and with data structures/algorithms.
« 3 years of experience with ML/Al algorithms and tools, deep learning, or natural language processing or ML sub domain, including in Applied ML space.

« 3 years of experience testing, n
design or ML design) and architecture.

J or launching software products, and 3 years of experience with software design (either distributed system

« Experience in a leadership role (technical leadership or people management, supervision, or team leadership).

Preferred qualifications:

« Master's degree or PhD in Computer Science or a related technical field.
« 3 years of experience in a technical leadership or individual contributor role.
« Experience with ML frameworks, Applied ML across sub-domains.

About the job

Google's software engineers develop the next-generation technologies that change how billions of users connect, explore, and interact with information and
one another. Our products need to handle information at massive scale, and extend well beyond web search. We're looking for engineers who bring fresh ideas
from all areas, including information retrieval, distributed computing, large-scale system design, networking and data storage, security, artificial intelligence,
natural language processing, Ul design and mobile; the list goes on and is growing every day. As a software engineer, you will work on a specific project critical
1o Google's needs with opportunities to switch teams and projects as you and our fast-paced business grow and evolve. We need our engineers to be versatile,
display leadership qualities and be enthusiastic to take on new problems across the full-stack as we continue to push technology forward.

In this role, you will deliver solutions to meet the data, reporting, and analytics needs of Googlers. You will drive high impact projects to deliver data
management and investigative solutions for our partners across Google, create and maintain logical and physical database designs, and ensure the integrity
of data under the purview of the projects, including establishing security procedures to protect and maintain the highest level of confidentiality and data
security. In addition, you'll partner with internal teams to define and implement solutions that improve internal busi processes, maintain highest levels of
development practices, integrate third-party products with internal systems, and maintain highest levels of development practices, including technical design,
solution development, systems configuration, test documentation/execution, issue identification and resolution, writing clean, modular and self-sustaining
code.

At Corp Eng, we build world-leading business solutions that scale a more helpful Google for everyone. As Google's IT organization, we provide end-to-end
solutions for organizations across Google. With an inclusive mindset, we deliver the right tools, platforms, and experiences for all Googlers as they create
more helpful products and services for everyone. In the simplest terms, we are Google for Googlers.

Responsibilities

« Deliver data integration and pipeline solutions leveraging technologies such as Kafka, Sparr similar technologies.
« Work well across Product Areas, build relationships, and deliver on shared objectives.

Figure 1.8: Google Senior Software Engineer, Enterprise Data and Engineering
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https://www.google.com/about/careers/applications/jobs/results/124798537199166150-senior-software-engineer-enterprise-data-and-engineering?q=airflow
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Listing 2.1 init-mysqll.sql

CREATE TABLE shopping_data (
amount FLOAT,
date DATE

)¢

INSERT INTO shopping_data (amount, date) VALUES
(300.00, '2025-04-01'),
(280.00, '2025-04-02'),
(290.00, '2025-04-03'),
(200.00, '2025-04-04'),
(null, '2025-04-05'),
(130.00, '2025-04-06'),
(140.00, '2025-04-07'),
(160.00, '2025-04-08'),
(270.00, '2025-04-09'),
(180.00, '2025-04-10'),
(120.00, '2025-04-11"'),
(70.00, '2025-04-12'),
(60.00, '2025-04-13'),
(65.00, '2025-04-14'),
(null, '2025-04-15'),
(110.00, '2025-04-16'),
(250.00, '2025-04-17"'),
(260.00, '2025-04-18'),
(255.00, '2025-04-19'),
(220.00, '2025-04-20');
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Listing 2.2 init-mysql2.sql

CREATE TABLE factor_data (
date DATE,
staff_count INT,
operating_hours FLOAT,
product_variety INT,
event_frequency INT,
store_cleanliness INT,
training_hours FLOAT

¥

INSERT INTO factor_data (date, staff_count, operating hours, \
product_variety, event_frequency, store_cleanliness, training hours) VALUES
('2025-04-01', 10, 12.0, 50, 2, 8, 5.0),
('2025-04-02', 9, 11.5, 45, 7, 4.5),

[ES
-

('2025-04-03', 10, 12.0, 48, 2, 8, 5.0),
('2025-04-04', 7, 10.0, 40, 1, 6, 3.0),
('2025-04-05', 5, 9.0, 35, 0, 5, 2.0),
('2025-04-06', 4, 8.5, 30, 0, 4, 1.5),
('2025-04-07', 5, 9.0, 35, 1, 5, 2.0),
('2025-04-08', 6, 10.0, 38, 1, 6, 3.0),
('2025-04-09', 9, 11.5, 45, 2, 7, 4.0),
('2025-04-10', 7, 10.5, 40, 1, 6, 3.5),
('2025-04-11', 4, 8.0, 30, 0, 4, 1.0),
('2025-04-12', 3, 7.5, 25, 0, 3, 0.5),
('2025-04-13', 3, 7.0, 20, 0, 3, 0.5),
('2025-04-14', 4, 8.0, 28, 0, 4, 1.0),
('2025-04-15', 5, 9.0, 35, 1, 5, 2.0),
('2025-04-16', 6, 9.5, 38, 1, 6, 2.5),
('2025-04-17', 8, 11.0, 42, 2, 7, 4.0),
('2025-04-18', 9, 11.5, 45, 2, 8, 4.5),
('2025-04-19', 8, 11.0, 43, 2, 7, 4.0),
('2025-04-20', 7, 10.5, 40, 1, 6, 3.5),
('2025-04-21', 6, 10.0, 38, 1, 5, 3.0),
('2025-04-22', 5, 9.0, 35, 1, 5, 2.0),
('2025-04-23', 6, 9.5, 38, 1, 6, 2.5),
('2025-04-24', 7, 10.0, 40, 1, 6, 3.0),
('2025-04-25', 4, 8.0, 30, 0, 4, 1.0),
('2025-04-26', 3, 7.5, 25, 0, 3, 0.5),
('2025-04-27', 4, 8.0, 28, 0, 4, 1.0),
('2025-04-28', 5, 9.0, 35, 1, 5, 2.0),
('2025-04-29', 8, 11.0, 42, 2, 7, 4.0),
('2025-04-30', 9, 11.5, 45, 2, 8, 4.5);
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Listing 2.3 docker-compose . yml

ATRFLOW__EMAIL__EMAIL_BACKEND: airflow.utils.email.send_email_smtp
AIRFLOW__SMTP__SMTP_HOST: smtp.gmail.com

ATRFLOW__SMTP__SMTP_PORT: ${SMTP_PORT:-587}
ATRFLOW__SMTP__SMTP_USER: ${SMTP_USER}
ATRFLOW__SMTP__SMTP_PASSWORD: ${SMTP_PASSWORD}
ATRFLOW__SMTP__SMTP_MAIL_FROM: ${SMTP_FROM_MAIL}

HA O HEE flet 282 F7HlELICH

database g2 E 2t F I EEASLIC
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Listing 2.4 docker-compose . yml

services:
mysqll:

image: mysql:8.0

environment:
MYSQL_ROOT_PASSWORD: ${MYSQL_ROOT_PASSWORD:-root}
MYSQL_DATABASE: ${SHOPPING_DB_NAME:-shopping_db}
MYSQL_USER: ${MYSQL_USER:-user}
MYSQL_PASSWORD: ${MYSQL_PASSWORD:-secret}

volumes:
- ./mysqll-data:/var/lib/mysql
- ./init-mysqll.sql:/docker-entrypoint-initdb.d/init.sql

healthcheck:

test: ["CMD", "mysqladmin", "ping", "-h", "localhost", "-u", "root", \

"-prootpassword"]
interval: 10s
timeout: 5s
retries: 5
start_period: 10s

mysql2:
image: mysql:8.0
environment:
MYSQL_ROOT_PASSWORD: ${MYSQL_ROOT_PASSWORD:-root}
MYSQL_DATABASE: ${WEATHER_DB_NAME:-weather}
MYSQL_USER: ${MYSQL_USER:-user}
MYSQL_PASSWORD: ${MYSQL_PASSWORD:-secret}
volumes:
- ./mysql2-data:/var/lib/mysql
- ./init-mysql2.sql:/docker-entrypoint-initdb.d/init.sql
healthcheck:

test: ["CMD", "mysqladmin", "ping", "-h", "localhost", "-u",

"-prootpassword"]
interval: 10s
timeout: 5s
retries: 5
start_period: 10s

"root" s \

14



O|H| of2je] HZIO{E At S |ocalhost:80802 2 4 sHH Airflow UIO| F&s 4 Ql&L|CH

docker compose up -d

R irttow 30uTe  <Loghn

Sign In

Enter your login and password below:

Username:

Passwore d:
a

Figure 2.3: airflow &< 3tH

%7|id 2} passwordE airflow=E MEE|0 JESLICE

DAG &%

ofzhet 20| mU S 2o M dags ZC0fl ME LT

15



Listing 2.5 dags/demo . py

from airflow import DAG

from airflow.operators.python import PythonOperator
import pandas as pd

from datetime import datetime

from airflow.providers.mysql.hooks.mysql import MySqlHook
from airflow.operators.email import EmailOperator

with DAG(
dag_id='integrate_shopping_factor_data',
schedule='G@monthly"',
start_date=datetime (2024, 4, 4),
catchup=False,

) as dag:

def extract_shopping_data():
hook = MySqlHook(mysql_conn_id='shopping_source')
conn = hook.get_sqlalchemy_engine() .connect ()
df = pd.read_sql("SELECT * FROM shopping_data", conn)
df .to_csv('/tmp/shopping_data.csv', index=False)

def extract_factor_data():
hook = MySqlHook(mysql_conn_id='factor_source')
conn = hook.get_sqlalchemy_engine() .connect ()
df = pd.read_sql("SELECT * FROM factor_data", conn)
df .to_csv('/tmp/factor_data.csv', index=False)

def preprocess_and_integrate():
shopping_df = pd.read_csv('/tmp/shopping data.csv')
factor_df = pd.read_csv('/tmp/factor_data.csv')
shopping_df ['amount'] = shopping_df['amount'].fillna( \
shopping_df ['amount'] .mean())
integrated_df = pd.merge(shopping_df, factor_df, on='date', how='inner')
integrated_df.to_csv('/tmp/integrated_data.csv', index=False)
return "Data preprocessed and integrated"

def generate_report (x*kwargs) :
df = pd.read_csv('/tmp/integrated_data.csv')

16



Listing 2.6 dags/demo. py

extract_shopping_data_task = PythonOperator(
task_id='extract_shopping_data',
python_callable=extract_shopping_data,

extract_factor_data_task = PythonOperator(
task_id='extract_factor_data',
python_callable=extract_factor_data,

process_task = PythonOperator (
task_id='preprocess_and_integrate',
python_callable=preprocess_and_integrate,

report_task = PythonOperator (
task_id='generate_report',
python_callable=generate_report,
provide_context=True,

email_task = EmailOperator (
task_id='send_email_report',
to='cryschaml23@naver.com',
subject='Monthly Sales Insights Report',
html_content="{{ ti.xcom_pull(task_ids='generate_report', \
key='html_report') }}",

[extract_shopping_data_task, extract_factor_data_task] >> process_task \
>> report_task >> email_task

17
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Add Connection

Connection Id * shopping_source

MysQL v
Connection Type *
Connection Type missing? Make sure you've installed the corresponding Airflow Provider Package.
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Schema shopping
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Monthly Sales Insights Report ©
~ HHME  cryschamB83@gmail.com

W=ME  ayscham123@navercom

Monthly Sales Insights - April 2025

Top 3 Actionable Drivers of Sales
This month, the following factors had the strongest impact on sales:

1. Operating hours (Correlation: 0.95, positive}
= Average Sales by Range:
o Low (0-9 hours) $119.79
o Medium (9-11 hours); $196.43
= High (11-12 hours): $280.0
2. Training hours (Correlation: 0.94, positive)
-+ Average Sales by Range:
o Low (0-2 hoursk $119.79
o Medium (2-4 hours). $205.62
o High (4-5 hours): $282.5
3. Staff count (Correlation: 0.94, positive)
= Average Sales by Range:
o Low (0-5 staff) $119.79
o Medium (5-8 staff): $196.43
 High (8-10 staffy: $280.0

Recommendations

« Operating hours: Increasing this factor could boost sales performance.
« Training hours: Increasing this factor could boost sales performance.
« Staff count: Increasing this factor could boost sales performance.
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