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Bai blog nay dudc viét dua trén ndi dung budi TA vé Apache Airflow trong khod All-in-One Al
Vietnam, véi muc tiéu dién giai lai chi tiét hon duéi dang cau chuyén dé ngusi doc c6 thé ding nhu mot
tai liéu tu hoc. Thay vi chi nhin slide 16i rac, ta sé lan lugt di tit b6i canh thuc té, 1y do can Airflow,
t6i kién tric, cadch dinh nghia workflow, rdi két thiic bang mot vi du DAG cu thé.

1 Vi sao ching ta can Airflow?

Khi méi hoc may hoc, ta thudng lam viéc trong mot notebook duy nhat: doc dit liéu tit mét file CSV,
tien x 1, huan luyén mot mo hinh, vé vai biéu dd roi dimg lai. Céch lam nay rat phtt hop cho cac thit
nghiém ban dau. Tuy nhién, néu dat trong mot hé thong thuc té, moi thit phitc tap hon nhiéu.

Hay hinh dung mét dur 4n du bdo nhu cau san pham cho moét chudi ban 1é. Dit liéu khong chi nam
trong mot file CSV duy nhat, ma lién tuc duge d6 vé tit cdc ngudn khic nhau: don hang méi, trang
thai kho, khuyén mai, ngay nghi 1&. Mdi dém, ta can chay mot loat budc: trich xuat dit lidu tit co s&
dit liu giao dich, lam sach va tong hop lai theo ngay, huan luyén hodc cdp nhat lai mo6 hinh du béo,
danh gid xem mo6 hinh méi c6 tét hon ban dang chay hay khong, néu tbt thi trién khai, néu khong thi
gitt nguyén mo hinh cii. TAt cd nhitng viéc d6 lai phai lap lai déu dan hang ngay, hang tuan, trong sudt
vong doi ctia hé thong.

Néu ta chi viét mot script Python that dai rdi ding cron dé chay, viéec quan 1y sé nhanh chéng trd
nén réi ram: khi mét bude ndo d6 161, ta khé nhin thdy ngay né dimg & dau; khi mudn chay lai mot
budc gitta chitng, ta phai stta script; khi muén thém buéc giii email khi 161, lai phai chén thém code.
D6 1a lic cac nén tang orchestration nhu Apache Airflow xuat hién. Thay vi nghi t6i “mot script dai”,
Airflow budc ta phéi nghi theo workflow: mdt tdp cac tdc vu nho, c6 quan hé phu thudc ré rang, duge
lap lich va gidm sat mot cach c6 hé thong.

2 DAG: ciach Airflow nhin mot workflow

Airflow biéu dién workflow duéi dang Directed Acyclic Graph (DAG). “Directed” nghia 14 moi canh cé
huéng, cho biét task nao phai chay trudc, task nao chay sau. “Acyclic” nghia 14 do thi khong duge phép
c6 vong lip: ta khong thé dé A phu thudc vao B trong khi B lai phu thudc vao A théng qua mot chudi
cac task khéac.

Suy nghi theo DAG gitip ta thiét ké pipeline r6 rang hon. Vi du, trong mét pipeline huan luyén mé
hinh don gian, ta cé thé xdc dinh bén bude: tai dit lieu, xit 1y dit liéu, huan luyén mé hinh, va luu mé
hinh. Trong Airflow, bén budc niy sé tré thanh bén task. Ta khai bdo rang task xit 1y dit liéu chi bét
dau sau khi tai dit liéu xong, hudn luyén mé hinh chi bat dau sau khi xt Iy dit liéu xong, va cudi cling
lvu m6 hinh chi dién ra khi hudn luyén thanh cong. Khi vé 1én Ul ctia Airflow, ta sé thay mdt DAG
tuyén tinh gdm bdn node ndi nhau, rat dé kiém tra.

Mot diém hay nita ciia DAG 1a né cho phép ta dé dang song song hod nhiing phan khoéng phu thudc
1an nhau. Chéng han, néu sau khi xt 1y di liéu, ta mudn vira hudn luyén mo hinh A vita hudn luyén
mo6 hinh B, ta chi can cho hai task nay cing phu thudc vao bude xtt Iy dit liéu va khéng phu thudc vao
nhau. Scheduler ctia Airflow sé tit phan bd tai nguyén phit hgp dé chay hai task nay song song néu cé
the.



)

Al VIETNAM aivietnam.edu.vn

3 Kién tric Airflow: scheduler, webserver va metadata

Trong kién tric co ban ma slide trinh bay, Airflow c6 ba thanh phan chinh. Scheduler 1a b6 nao ctia hé
théng: né doc céc file DAG, hiéu cau tric workflow, tinh toan thsi diém can tao ra cic “task instance”
(cdc lan chay cu thé), va yéu cau executor thuc thi chiing. Webserver 1 giao dién dé con ngudi tuong
tac: chiing ta vao UI dé bat/tat DAG, xem lich chay, xem log, xem biéu d6 Gantt hodc tree view cho
ttng workflow. Cudi cling, moi thong tin vé lich sit chay dugc ghi vao mot co sé dit liéu goi 1a metadata
database: DAG nao da chay, run nao thanh céng, run nao that bai, méi task mat bao nhiéu thoi gian.

Viéc tach ba thanh phan nay mang lai nhiéu lgi ich. Ta cé thé mé rong webserver va worker (ndi
thuc thi task) doc lap. Trong mot moi trudng 16n, executor cd thé chay trén cluster Kubernetes, moi
task dugce thuc thi trong mot container riéng. Tuy nhién, véi ngusi hoc, didu quan trong 13 hiéu ring
Airflow khong thay thé code ML ctia ta; né chi 1a “nhac truéng” diéu phdi cdc doan code d6 theo diung
thit tu va lich trinh.

4 Task, Operator va ciach truyén dit liéu giita cic budc

Trong Airflow, don vi cong viéc nho nhat 1a task. Moi task dudc sinh ra tit mot operator. Néu ta
mudén chay mot cau lénh bash, ta ding BashOperator. Néu muén goi mdt ham Python, ta ding
PythonOperator. Néu mudn kich hoat mét container Docker, c6 DockerOperator. Nhd dé, dit ban chat
cong viéc bén trong kha da dang, bé mit cAu hinh dé dua né vio DAG van théng nhét.

Mot cAu héi thuong gip la: dit lieu di tit task nay sang task khic nhu thé nao? Airflow cung cap
co ché XCom dé cac task cé thé day va kéo nhitng mau dit liéu nhé. Vi du, mot task c6 thé tinh ra
duong dan t6i file dit liéu va day gid tri d6 vao XCom; task phia sau chi viéc kéo gid tri tit XCom ra, dé
tiép tuc xtt ly. Tuy nhién, vi XCom dugc luu trong metadata database, né khong phu hop cho dit liéu
16n nhu bang hang triéu dong hay file &nh. Trong thuc té, ta thudng két hop Airflow véi mot hé théng
luu trit ngoai nhu S3, GCS, hodc MinIO: mdi task sé doc/ghi dit liéu 16n tir d6, con Airflow chi luu cde
“diém nbi” (nhu dudng dan) bang XCom khi can thiét.

5 Mot vi du DAG don gian: chay hang ngay

Dé hinh dung r6 hon, ta thit xdy dung mét DAG rat nhoé cho bai toan gia 1ap: mdi ngay, lic 1 gid sang,
ta mudn tai dit litu mdi, lJam sach, va huan luyén lai mé hinh. Trong Airflow, doan code c¢é thé trong
nhu sau.

from datetime import datetime, timedelta
from airflow import DAG

3| from airflow.operators.python import PythonOperator

def fetch_data():
# Fake: download data from S3 and save to /tmp/data.csv
print ("Downloading data from S3 ...")

def clean_data():
# Fake: read /tmp/data.csv, clean, save to /tmp/clean.csv
print("Cleaning data ...")

3| def train_model():

# Fake: read /tmp/clean.csv, train model, save model.pkl
print ("Training model ...")

default_args = {
"owner": "data_team",
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"retries": 2,
"retry_delay": timedelta(minutes=5),

}

with DAG(
dag_id="daily_sales_forecast",
default_args=default_args,
schedule_interval="0 1 * * x", # run at 1AM every day
start_date=datetime (2025, 11, 6),
catchup=False,

) as dag:

t_fetch = PythonOperator (
task_id="fetch_data",
python_callable=fetch_data,
)

t_clean = PythonOperator(
task_id="clean_data",
python_callable=clean_data,
)

t_train = PythonOperator (
task_id="train_model",
python_callable=train_model,
)

t_fetch >> t_clean >> t_train

Code Listing 1: Vi du DAG don gian cho he thong du bao ban hang

Trong vi du nay, ba ham fetch_data, clean_data va train_model chi la nhitng doan code gia lap,
in ra log dé minh hoa. Diéu quan trong 1 ta da bién v tudng “mdi ngdy hay tai dit liéu, lam sach, roi
huén luyén lai” thanh mét DAG cu thé véi ba task c¢é thit tu ré rang. Trong UI ctia Airflow, ta sé nhin
thdy DAG daily_sales_forecast vdi ba node ndi theo thit tu, va mdi lan chay hé théng sé hién thi
trang thai thanh cong/that bai clia ting task cling véi log chi tiét.

6 Case study tu slide: pipeline v6i Arxiv, MinlO va MongoDB

Trong phan sau ciia slide, giang vién dua ra mot vi du phitc tap hon nhiéu, nhung rat dang dé hinh
dung nhu moét “mini project MLOps”. Thay vi chi in ra log, pipeline thitc sut di qua day du cac bude:
goi API ctia Arxiv dé tii danh sdch bai bdo, luu dit liéu thé vao MinlO, lam sach dit liéu, luu dit liéu
sach vao MongoDB, sau dé ding dit liéu nay dé huan luyén va danh gid mot mo hinh phan loai.

O DAG dau tién, dit liéu duge thu thap bang cich goi API Arxiv theo mot tit khod da dinh. Két qua
tra ve dudi dang JSON dudc ghi vao MinlO véi cau tric thu muc phu thudc vao run_id ctia Airflow. Moi
lan DAG chay tao ra mot thu muc méi, vi du 2025-11-08T01:00:00Z/scrape_arxiv_papers. json,
gitip viéc truy vét sau ndy tré nén dé dang. Task tiép theo doc file JSON nay, loai bd nhitng trudng
khong can, chuan hoé text, va luu lai mot phién ban “sach hon”. O budce cudi, dit liéu sach duge dua
vao MongoDB dé dung lau dai.

DAG thit hai tap trung vao huin luyén mo hinh. N6 bit dau bang viéc tao céc thu muc can thiét
trong MinIO dé luu lai mé hinh va cic artifact. Sau d6, DAG tai dit liéu tit MongoDB ho#ic MinlO,
kiém tra sc bo chit lugng (vi du ddm bao khéng thiéu cdt quan trong, s6 lugng sample khong qué it).
Khi moi thit én, céc task tién xi Iy vin ban dudc kich hoat: token hod, chuyén chit thudng, loai bé ky
tu khong can thiét,... Tiép theo, dit litu dude chia thanh train, validation va test. Mot task huan luyén
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mo hinh duge goi, task khac danh gid mo6 hinh trén tip test, va cudi ciing két qui (bao gom score, ma
tran nham 1an, m6 hinh da train) duge Iuu lai, mot 1an nita gdn véi run_id hién tai.

Diém hay ciia case study nay 1a né cho ta thiy su két hop gitta nhiéu thanh phan: Airflow lam
orchestration, MinlO déng vai tro doéi tugng luu trit gidng S3, MongoDB 1a noi lutu cidc document dit
liéu, va ban than code ML chay trong cac task Python ho#ic Docker. Du s do trong slide trong cé vé
phitc tap, nhung khi nhin duéi lang kinh DAG, moi thit chi 1a tdp hgp céc task c6 quan hé phu thude:
“néu chua scrape duge dit liéu thi khong thé clean”, “néu chua c6 dit liéu sach thi khong thé train
model”, “néu train chua xong thi chua thé evaluate”.

7 Két 15i

T nhitng slide gisi thiéu ban dau vé Airflow téi case study Arxiv phtic tap, thong diép chinh van nhét
quéan: khi du an Al vugt khoéi pham vi mot notebook, ta can mot cong cu déng vai tro “nhac trudng”
cho toan bo pipeline. Airflow khong lam thay ta cong viéc machine learning, nhung né cung cap ngén
ngit dé mo t4 workflow (DAG), co ché dé lap lich va retry, giao dién dé theo d&i va g& 16i, ciing kha
nang tich hop véi rat nhiéu hé théng xung quanh.

Sau khi doc xong blog nay, mot budc tiép theo hgp 1y 14 dung mot moi trudng Airflow nhé (vi du
bang Docker Compose), rdi thit chuyén mét mini-project ctia riéng ban thanh DAG: tit viéc tai dit liéu,
xtt 1§, hudn luyén, cho t6i ddnh gid va luu lai mé hinh. Khi da quen véi cdch suy nghi “theo DAG”, ban
sé thay viéc md rong lén hé thdng 16n hon tré nén tu nhién hon rat nhiéu.
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