Apache AirFlow

NDBI046: Practical class 6




User Story

+ We want to automate and schedule ETL workflow execution



Prerequisite: Setting up Apache Airflow in Docker (1/2)

+ [nstall Docker Desktop (or Docker and Docker Compose) 1
+ Download: https://www.docker.com/products/docker-desktop/ 2
+ Launch Docker Desktop and verify that Docker is running Z
5
+ Create a new folder for the Airflow project and navigate to the folder 6
+ e.9., mkdir ~/Projects/python-ndbi046/airflow ;
» cd ~/Projects/python-ndbiO46/airflow
+ Extend the Docker container with additional Python dependencies 9
+ Download the Dockerfile, docker-compose.yaml, and 10
requirements.txt from the practical class website

+ Execute docker build . --tag mff/airflow:latest 11
12

+ Create new folders for DAGs, logs, customized plugins, and

configuration

13
» Execute mkdir -p ./dags ./logs ./plugins ./contig 14
15
16

+ Linux only: execute echo -e "AIRFLOW_UID=%(id -u)" > .env

If you

see version output,
you are running
Docker

docker ——version
docker-compose ——version

)
“
)

“0

oV°

mkdir ~/Projects/python-ndbi046/airflow

)
“

cd ~/Projects/python-ndbi046/airflow

% curl -LfO0 'https://gitlab.mff.cuni.cz/
contosp/ndbi046/-/raw/master/class06/
Dockerfile?ref_type=heads&inline=false’

downloading
files

% curl -LfO0 'https://gitlab.mff.cuni.cz/
contosp/ndbi1046/—/raw/master/class06/docker-
compose.yaml?ref _type=heads&inline=false’

s curl -LT0 "https://gitlab.mfT.cuni.cz/@&= e i
contosp/ndbi046/—-/raw/master/class06/

requirements.txt?inline=false' the official

Image
% docker build . ——tag mff/airflow:latest

% mkdir -p ./dags ./logs ./plugins ./config

source: https://airflow.apache.org/docs/apache-airflow/stable/howto/docker-compose/index.html#running-airflow-in-docker 3



https://www.docker.com/products/docker-desktop/
https://airflow.apache.org/docs/apache-airflow/stable/howto/docker-compose/index.html#running-airflow-in-docker

Prerequisite: Setting up Apache Airflow in Docker (2/2) database

+ Initialize the database for Apache Airflow

» Execute docker compose up airflow-init

+ At the same time, all docker dependencies are downloaded
and the initial user is created

+ Start Airflow services

+ Execute docker compose up

» |n the second terminal you can check the condition of the
containers and make sure that all of them are in a healthy
condition

» Execute docker ps

+ Qo to http://127.0.0.1:8080 and check if Airflow (web server) is
running

+» Username: airflow

+ Password: airflow

........................................................ Initialization

17 % docker compose up airflow-init
18 airflow—1init-1 | User "airflow" created with
19 role "Admin"

20 airflow—init-1 | 2.8.3

21 airflow-1init-1 exited with code 0

22
23 % docker compose up If you can see the
24 following, the database

Initialization Is
complete

launching

Airflow services

Password:



http://127.0.0.1:8080

Apache Airflow

+ Open-source platform for developing, scheduling, and monitoring batch-oriented workflows
+ User-friendly interface allowing us to visualize workflows and track the progress of tasks
+ Provides operators to connect with various technologies, e.g., database systems

+ Deployable in various setups, from a single process on a single computer to distributed
environments

eoe [ < > localhost & M +
XAiFﬁOW DAGs luster A ity tasets ecurity Browse Admin Docs 14:46 AA
N u
eeeeeeee : @daily Next Run ID: 2024-03-21, 00:00:00
+ Architecture dag_etl
B Grid *3 Graph (3 calendar & Task Duration = Task Tries <\ Landing Times = Gantt A\ Details <> Code » O
B Audit Log

+ The scheduler organizes the execution of tasks

+ The executor is responsible for the execution of tasks

Duration

+ |Norkers are distributed processes that perform tasks jjjj;jl

+ Website: https://airflow.apache.org/



https://airflow.apache.org/

Apache Airflow: Workflow

* Represented as a directed acyclic graph (DAG) T
+ Consists of tasks (i.e. individual parts of the work) and dependencies between them | mmm - ,.mtm . ,m P mm,,“,,, .
+ The of dependencies determines the order of tasks execution [ as as | ] as as ]
+ Three basic kinds of tasks: 0 RS ESEREN P NS I S S
+ QOperators represent predefined task templates, e.q.: | ms o ] . ‘as — j S j
+ BashOperator: executes a bash command S S B £~ N ] SN B
+ PythonOperator: calls an arbitrary Python function o R T — ]L
+ PostgresOperator: executes a particular SQL statement - - R R R
+ Sensors are special cases of Operators useful for waiting for en external event to ‘ P T N
happen (e.g., upload of a required file) B
+ TaskFlow allows an ordinary Python function to be decorated as a @task L
+ Automatically calculates the dependencies between tasks o :z,:,,:,_t,,,,,,l B
| T _:ﬁ
> Dependencies S - | toecteg
+ Upstream task directly precedes the other task S o im_um L
+ Downstream task directly postpones the other task




Apache Airflow: Task lifecycle

+ none: the task has not yet been queued for execution + upstream_failed: an upstream task failed and the Trigger Rule says we

+ scheduled: Scheduler has determined the tasks should run needed it

+ up_for_retry: the task failed, but has retry attempts left and will be

+ queued: the task is assigned to an Executor and is a waiting a Worker
rescheduled

+ running: the task is running on a worker

+ up_for_reschedule: the task is a Sensor that is in reschedule mode

+ success: the task finished running without errors -
9 + deferred: the task has been deferred to a trigger

+ restarting: while running, the task was externally requested to restart . .
g 9 yreq + removed: the task has vanished from the DAG since the run started

+ failed: the task had an error during execution and failed to run

+ SKipped: the task was skipped due to branching, LatestOnly, or similar

upstream_failed
up_for_reschedule

False ‘ Error
up_for_retry
https://airfl he.ora/docs/apache-airflow/stable/ True Eligible to retry?
source: https://airflow.apache.org/docs/apache-airflow/stable :
core-concepts/tasks.html Clear 7



https://airflow.apache.org/docs/apache-airflow/stable/core-concepts/tasks.html
https://airflow.apache.org/docs/apache-airflow/stable/core-concepts/tasks.html
https://airflow.apache.org/docs/apache-airflow/stable/core-concepts/tasks.html

Example 6.1: BashOperator

+ Create a simple Apache Airflow workflow consisting of the following tasks:

+ Print the content of webpage https://cs.wikipedia.org/wiki/Kraje v Cesku

+ Record that the workflow was successfully completed

+ Use BashOperator

+ Copy the Python script into the dags folder within Airflow project
+ (see Setting up Apache Airflow in Docker)

+ Tip: If the execution of any task fails, check the task log for the reason for the failure v I

8



https://cs.wikipedia.org/wiki/Kraje_v_%C4%8Cesku

Example 6.1: BashOperator (Solution)

.................................................................... import DAG and

1 from datetime import datetime, timedelta BashOperator definition of

2 from airflow import DAG common arguments

3 from airflow.operators.bash_operator import BashOperator

4

5 default_args = {"owner": "koupil", "retries": 3, "retry _delay": timedelta(minutes=5)}
6

/ with DAG( create an

8 dag_id="dag_bash_operator", instance of DAG
9 default_args=default_args,
10 description="A simple Apache Airflow workflow to print Wikipedia page content",
11 start _date=datetime (2024, 3, 22), : :
12 schedule _interval="@daily", schedule_interval the required

13 ) as dag: specifies the frequency of execution attributes are dag_id,

14  task_print_web_page = BashOperator/( usina CRON Sl n
15 task_id="download wiki_page", J ) default_args, st.art_date Se
16 bash_command="curl https://cs.wikipedia.org/wiki/Kraje_v_Cesku", schedule_interval

17 )

18 task printing

19 taSK_finiSh_Work = BaShOperator( Webpage content

20 task _id="finish _work",

21 bash_command='echo "Work has finished"',

22 ) task task

23 dependency definition using

24 task_print_web_page >> task_finish_work the bitshift operator 9




Example 6.1: BashOperator (Solution)

+ Copy the Python script to the dags folder

+ On the main Apache Airflow page, the DAG is displayed (after a while)
+ View the detail of a DAG by selecting its name a
+ Select Graph View Q

+ Trigger DAG e

e®oe® I+ < > localhost

M + eoe® [+ < > localhost ¢ Mh +

n
x Airflow DAGs Cluster Activity Datasets Security Browse Admin Docs l I St 0 f a l l 12:52 UTC AA x Airflow DAGs Cluster Activity Datasets Security Browse Admin Docs 12:52 UTC AA

Schedule: @daily Next Run ID: 2024-03-22, 0|

DAGs @ ) perator

DAGs

L+ W Active @  Paused @ Running @) = Failed @ Filter DAGs by tag ] oc @) Auto-refresh | C 8 Grid Calendar ~ § TaskDuration [ TaskTies  “\ Landing Times = Gantt A Details <> Code  [§ Audit Log
DAG er Runs Schedule Last Run { Next Run { Recent Tasks Actions Links
22.03.2024 12:52:09 25 v All Run Types v All Run States v Clear Filters Auto-refresh
(1) dag_bash_operator @daily 2024-03-22, 00:00:00 » O
Press shift + / for Shortcuts [deferred] [failed] [queued] removed [restarting] [running] [scheduled] [skipped] [success] [up_for_reschedule] up_for_retry no_status

«p» dag_bash_operator

[ ]
N N Showing 1-1 of 1 DAGs d I S la e d
A Details  ™§ Graph E Gantt <> Code

..................... tasks and dependencies

REEEEEERRR between them

.................. download_wiki_page * (finish_work L
.................. BashOperator -_| BashOperator L

Version: v2.8.3
Git Version: .release:948ec96724995f27a50498bb1a85864c12ba1507

e —————————————————




Example 6.1: BashOperator (Solution)

+ The indicator (i.e., the left panel) reflects the current task status
+ After (un)successful completion, select a task and view the /log of its run @ @

+ The log is convenient to use for debugging, e.g., in case of an unsuccessful job run

eoe® [+ < > localhost © m + O e®oe® M+ < > 5] localhost © @ + O
x Airflow DAGs Cluster Activity Datasets Security Browse Admin Docs 12:52 UTC AA ~ Airflow DAGs Cluster Activity Datasets Security Browse Admin Docs 12:52 UTC AA
Schedule: @daily Next Run ID: 2024-03-22, 00:00:00 Grid Graph Calendar Task Duration = Task Tries <\ | anding Times = Gantt Details <> Code Audit Lo » T
O dag_bash_operator "o O . - — e - A B °
& Grid "8 Graph (3 calendar & Task Duration = Task Tries <\ | anding Times = Gantt A\ Details <> Code B Audit Log » O 22.03.2024 12:52:29 2% v AllRunTypes v All Run States v Clear Filters Auto-refresh
Press shift + / for Shortcuts [deferred] [failed] [queued] removed [restarting] [running] [scheduled] [skipped] [success] [up_for_reschedule] up_for_retry no_status

22.03.2024 12:52:29 25 v All Run Types v All Run States v Clear Filters Auto-refresh

“aq m _
00 i Mark state as... v Filter Tasks ~
Press shift + / for Shortcuts [deferred] [failed] [queued] removed [restaning] [running] [scheduled] [skipped] [success] [up_for_reschedule] up_for_retry | | upstream_failed | no_status dag—baSh—OPerator > 2024-03-22' 00:00:00 UTC download—WIkl—page

Duration

00:00:02 A Details ™5 Graph [ Gantt <>Code =Logs & XCom
« D ) JR—
dag_bash_operator / »2024-03-22, 00:00:00 load_wiki_page
Duration 00:00:01 (by attempts)
00:00:02 A Details " Graph [F Gantt <>Code = Logs .
s . 00:00:00 All Levels v All File Sources e Wrap  Download  See More
00:00:01 s Layout: . download_wiki_page a [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO —
Left -> Right ~ finish_work a [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - </footer>
[2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO -
00:00:00 s [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO — </div>
download wiki page [ [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - </div>
L. - - [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - </div>
finish_work s [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - <div class="vector-settings" id="p-dock-bottom">
[2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO — <ul>
[2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - <li>
e [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - <button class="cdx-button cdx-button--icon-only vector-limited-width-toggle" id=""><span class="vector-icon m
100 194k 100 194k [} 0 571k @ —i——i——- —i—i— —i!—i1——= 572k
th e L [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - -fullScreen"></span>
L e s [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO -
download_wiki_page finish_work [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - <span>Piepnout omezenou $ifku obsahu</span>
S | @ success Ml success . [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - </button>
BashOperator BashOperator o [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - </1li>
[2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO — </ul>
[2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - </div>
[2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - <script>(RLQ=window.RLQ||[]).push(function(){mw.config.set({"wgHostname":"mw-web.eqiad.main-b4bd6f9f8-nk6rg", "wgBackendR:
T Tttt . [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - <script type="application/ld+json">{"@context":"https:\/\/schema.org","@type":"Article","name":"Kraje v \u@l@cesku","url
s . [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - </body>
S . [2024-03-22, 12:52:23 UTC] {subprocess.py:93} INFO - </html>
[2024-03-22, 12:52:23 UTC] {subprocess.py:97} INFO - Command exited with return code @
T : [2024-03-22, 12:52:23 UTC] {taskinstance.py:1149} INFO - Marking task as SUCCESS. dag_id=dag_bash_operator, task_id=download_wiki_page, execution_date=20240322T125222, start
[2024-03-22, 12:52:23 UTC] {local_task_job_runner.py:234} INFO - Task exited with return code @

[2024-03-22, 12:52:23 UTC] {taskinstance.py:3312} INFO - 1 downstream tasks scheduled from follow-on schedule check y

11




Example 6.2: PythonOperator

+ Create Airflow Workflow to extract the table 'Zakladni data o krajich' (Basic data about regions) from the
Wikipedia article about Czech regions

« Create a DAG consisting of a single PythonOperator implementing dataset extraction

+ Reuse existing solution from Example 2.3

» The input parameters will be url and output_file_name

eoe® M~ < >  locahost ¢ M +
~Airﬁow DAGs Cluster Activity Datasets Security Browse Admin-  Docs 13:06 UTC AA
dag_python_operator = o
& Grid (3 calendar P . <X = A B » O
22.03.2024 13:06:26 25 v Run v
shift + / for Shortcuts (deferred| (failed] [queued |removed | [restarting| (running] [scheduled | [skipped | [success] [up_for_reschedule | |up_for_retry | [upstream_failed | no_status

DDDDDDDD

extract regions_task @

12



Example 6.2: PythonOperator (Solution)

import DAG and

1 import logging
2 from datetime import datetime, timedelta PythonOperator
3

4 from airflow import DAG
5 from airflow.operators.python_operator import PythonOperator

6 from library _extract import extract_table, fetch _html _content, save_as_csv reuse already
/ _ | implemented code
8 def extract_regions _dataset(url: str, output_file path: str):

9 try:
10 html _content = fetch_html _content(url)
11 table = extract_table(html _content)
12 save_as_csv(table, output_file_path)
13 logging.info("File was successfully saved as " + output_file _path)
14 except Exception:

15 logging.error("Failed to download file content.")

create a simple Python
function implementing our task, i.e.,

extracting the region dataset




Example 6.2: PythonOperator (Solution)

16 default_args = {

17 "owner": "koupil",

18 "retries": 3,

19 "retry delay": timedelta(minutes=5),
20 }

21 create an

22 :
Instance of DA
23 with DAG( -

24 dag_id="dag_python_operator", : .
25 default_args=default_args, task Is an instance of
26 start_date=datetime (2024, 3, 22),. Finen@leiciie
27 schedule_interval="@daily",
28 ) as dag:

our

29 extract_regions_task = PythonOperator/( eachtask.

30 task_id="extract regions_task", has a task_io python_callable

31 python_callable=extract_regions_dataset, determines the Python function
32 op_kwargs={ - - | _ to be executed

33 "url": "“https://cs.wikipedia.org/wiki/Kraje_v_Cesku",

34 "output_file_path": "dataset _regions.csv", .

35 1, passing

36 ) parameters using the

37 | assembling op_kwargs dictionary

38 extract_regions_task the DAG

14




Exercise 6.3: Data Sharing via Airflow Xcoms

+ Create the following Apache Airflow Workflow:

+ Extract the table 'Zakladni data o krajich' (Basic data about regions) from the Wikipedia
article about Czech regions

+ Transform the input dataset into a dataset corresponding to the dim_regions dimension

+ Each of the tasks should be implemented as a separate PythonOperator

+ Reuse the existing solution from Example 2.3 (extract) and 3.2 (transform)

h: — —— e — — —— e e —— — —— —— — %

+ Tip: To share data between tasks, use XComs = |

W
H

e Documentation: https://airflow.apache.org/docs/apache-airflow/stable/core-concepts/xcoms.htmi

» Note that maximum size of Xcoms is 48 kB (i.e., do not share large data directly using XComs) |
|

15


https://airflow.apache.org/docs/apache-airflow/stable/core-concepts/xcoms.html

Example 6.4: Connection to PostgreSQL and PostgreOperator

+ Create the following Apache Airflow Workflow:

+ Extract the table 'Zakladni data o krajich' (Basic data about regions) from the Wikipedia article about Czech
regions

+ [ransform the input dataset into a dataset corresponding to the dim_regions dimension

+ Load dim_regions dataset into the dim_regions table in PostgreSQL

+ Create a new Connection to access the PostgreSQL database system

+ Use PythonOperator for extraction and transformation
» Use PostgreOperator to interact with PostgreSQL

+ You may implement a custom operator for bulk loading

+ Reuse the existing solution from Examples 2.3 (extract), 3.2 (transform), and 4.3 (bulk loading)

extract_regions_task - | transform_regions_task | drop_table_task | create_table_task | | insert_data_task | | alter_table_task
PythonOperator ‘ PythonOperator | PostgresOperator | PostgresOperator | PostgresBulkLoadOperator | PostgresOperator

16



Example 6.4: Connection to PostgreSQL and PostgreOperator (Solution)

+ Typically, when creating an ETL DAG, we need to connect to some external services

+ We can create and manage them using Airflow Connections

+ In the Airflow web server user interface, go to Admin = Connections a e

< Add a new record e

= A form will appear in which you fill in the Connection Id, Connection Type select '‘Postgres’, Host, Database, Login, Password, Port

+ Confirm the data by pressing the Save button

eoe® [+ < > localhost © M+ O e M+ < > Yol e M +
x Airflow DAGs Cluster Activity Datasets Security Browse Admin a 13:15 UTC AA x Airflow DAGs Cluster Activity Datasets Security Browse Admin Docs 13:15 UTC AA
Variables
D AGS Configurations Deleted Row X
Connections
I s W Active @  Paused @ Running @ | Failed @ [ Plugins Search DAGs @) Autorefresh | C List Connection
Providers
DAG { Owner { Runs Schedule Last Run Pools un $ Recent Tasks Actions Links Search~

XComs
@D dag_bash_operator koupl @daily 2024-03-22, 13:12:23 @ 2024-03-22, 00:00:00 » O
Actions Record Count: 0
@ dag_python_operator  koupi edaily 2024-03-22, 13:12:16 2024-03-22, 00:00:00 » O

No records found
0 dag_xcoms koupil

ONONO,
ONONO,

@daily 2024-03-22, 13:11:40 2024-03-22, 00:00:00 » O

< o Showing 1-3 of 3 DAGs

Version: v2.8.3 Version: v2.8.3

Git Version: .release:948ec96724995f27a50498bb1a85864c12ba1507 Git Version: .release:948ec96724995f27a50498bb1a85864c12ba1507

17




Example 6.4: Connection to PostgreSQL anc

I~
SQSOOONIOLGAN WN K

NN N N NN RN
M QOO NODOOOLGIAN WN KN

class PostgresBulkLoadOperator(BaseOperator):

15 Operator (Solution)
Implement a

custom operator for bulk set

loading required parameters, i.e..
template_fields = ("table_name", "file_path") table_name and file_path, as

@apply defaults template fields

def __init (self, %, postgres conn_id: str, table _name: str, file path: str, xkxkwargs):
super().__init (xxkwargs)
self.postgres_conn_id = postgres_conn_id
self.table_name = table_name template fields
self.file_path = file_path must be passed in the

PostgresHook

allows execution of

statements In
PostgreSQL

constructor

def execute(self, context):
try:
hook = PostgresHook(postgres_conn_id=self.postgres_conn_id)
with open(self.file_path, "r") as f:
columns = f.readline().strip().split(",")
copy_sql = f"COPY {self.table_name} ({', '.join(columns)}) FROM STDIN WITH CSV HEADER"
hook.copy_expert(copy_sql, f.name)
except FileNotFoundError:
logging.error(f"File '{self.file_path}"' not found.")
except Exception as ex:
logging.error(f"An error occurred while reading data from file: {ex}")

18




Example 6.4: Connection to PostgreSQAL and PostgreOperator (Solution)

1 drop_table_task = PostgresOperator/(
2 task_1d="drop_table_task",
3 sql=DimRegionsQueries.drop_table_query,| Postg reO-perator -
4 postgres_conn_id="postgres_webik", implementing drop table
5 )
6
/ create_table _task = PostgresOperator/(
8 task _id="create_table_task", PostgreOperator
9 sql=DimRegionsQueries.create_table_query, implementing create
10 postgres_conn_id="postgres_webik", table
11 )
12
13 alter_table_task = PostgresOperator/(
14 task _id="alter table task", PostgreOperator task
15 sql=DimRegionsQueries.alter_table_query, implementing alter table
16 postgres_conn_id="postgres_webik",
17 )
18
19 1insert_data_task = PostgresBulkLoadOperator/( custom operator task passing the
20 task_1d="1nser1?_data_task", | implementing bulk loading argument from xcom
21 postgres_conn_id="postgres_webik",
22 table_name="dim_regions",
23 file_path="{{ ti.xcom_pull(task_ids="'transform_regions_task', key='dim_regions') }}",
24 )

17




Apache Airflow: TaskFlow APl Decorators

+ @dag() creates a DAG

+ @task() creates a Python Task

+ @task_group() creates a TaskGroup

+ @task.sensor() changes Python function into a Sensor

+ @task.docker() creates a DockerOperator task

+ @task.branch() creates a branch in DAG based on evaluated condition

+ @task.short_circuit() evaluates a condition and skips downstream tasks if the condition is False

+ @task.virtualenv() runs Python task in a virtual environment

+ |t Is also possible to add custom decorator to the TaskFlow API

+ see https://airflow.apache.org/docs/apache-airflow/stable/howto/create-custom-decorator.html

20
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Exercise 6.5: TaskFlow API

+ Create the following Apache Airflow Workflow:

+ Extract the table 'Zakladni data o krajich' (Basic data about regions) from the
Wikipedia article about Czech regions

+ Transform the input dataset into a dataset corresponding to the dim_regions
dimension

+ Load dim_regions dataset into the dim_regions table in PostgreSQL

+ This time use the TaskFlow API

21



Exercise 6.6: Complete ETL Workflow in Apache Airflow

+ Create an Apache Airflow workflow that implements the following ETL:

* Extract datasets: | Gt xpenses }:;:;wwm-m ];;::;ﬂ-mm ]
+ Production of industrial and municipal waste (see Example 2.1) | . i
* Costs of environmental protection (see Exercise 2.2 o
+ Regions dataset (see Exercise 2.3) ETT) BT JETTT
+ Population dataset (see Example 2.4) N EEREEE B Pt N e } - ] BE RN
+ [ransform the input datasets according to the data transformation T e
workflow (see Example 3.1) [ |
+ Finally, perform bulk loading of the transformed datasets into the ‘ — 1 1
corresponding tables in PostgreSQL (see Exercise 4.4) HENEEE
+ Use existing solutions from previous practical classes :m._t,.,.., )
+ Use Operators, TaskFlow API or a suitable combination of both approaches o - i L — -
+ You can implement Sensor that detect if a particular dataset is available v |- e e
+ Schedule an execution workflow once a day =

22




CRON expression

+ The CRON expression is a string of five fields separated by a white space that represents a set of times

+ Airflow already provides some presets for the schedule_interval (see Table)

preset meaning
None Do not schedule, use exclusively "externally triggered" DAGs
@once Schedule once and only once

@continuous  Run as soon as the previous run finishes

@hourly Run once an hour at the beginning of the hour Q**xx
@daily Run once a day at midnight 00***
@weekly Run once a day at midnight on Sunday morning 00**0
@monthly Run once a month at midnight of the first day of the month 00171 **
@quarterly Run once a quarter at midnight on the first day 001*3*
@yearly Run once a year at midnight of January 1 0011~

source: https://airflow.apache.org/docs/apache-airflow/stable/authoring-and-scheduling/cron.html 23



https://airflow.apache.org/docs/apache-airflow/stable/authoring-and-scheduling/cron.html

Exercise 6.7: Scheduling using the cron expression

+ Adjust the Apache Airflow workflow that implements ETL (see Exercise 6.6) so that it
executes once a month

+ Use CRON expression for scheduling

+ |nstead of overwriting the database, just update the data valid for the current year in
which the task instance is executed

24
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