Manageable data pipelines with
Airflow

(and Kubernetes)
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Airflow

Airflow is a platform to programmatically author,
schedule and monitor workflows.

Dynamic/Elegant
Extensible
Scalable
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Data Pipeline

https://xkcd.com/2054/
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https://xkcd.com/2054/

Airflow vs. other workflow platforms

e Programming workflows

o writing code not XML

o versioning as usual

o automated testing as usual

o complex dependencies between tasks
e Managing workflows

o aggregate logs in one Ul

o tracking execution

o re-running, backfilling (run all missed runs)
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Airflow use cases

e ETL jobs

e ML pipelines

e Regular operations:
o Delivering data

o Performing backups
([
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Core concepts - Directed Acyclic Graph (DAG)

put_toTwitter A to_hdfs — load_toTwitter A_to_hive
put_toTwitter B to_hdfs — load_toTwitter B _to_hive
put toTwitter C to hdfs — load toTwitter C to hive

_— put_toTwitter_D_to_hdfs — load_toTwitter_ D _to_hive ——

fetch_tweet [ clean_tweet — analyze tweet hive_to_mysql_hr

~ put_fromTwitter A to_hdfs — load fromTwitter A to_hive —

put_fromTwitter B_to_hdfs — load_fromTwitter_B_to_hive

put fromTwitter C to_hdfs — load fromTwitter C to hive

put fromTwitter D to hdfs — load fromTwitter D to hive

Source: https://github.com/apache/incubator-airflow/blob/master/airflow/contrib/example_dags/example_twitter README.md
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Core concepts - Operators
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Source: https://blog.usejournal.com/testing-in-airflow-part-1-dag-validation-tests-dag-definition-tests-and-unit-tests-2aa94970570c
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Operator types

e Action Operators
o Python, Bash, Docker, GCElInstanceStart, ...
e Sensor Operators
o S3KeySensor, HivePartitionSensor,
BigtableTableWaitForReplicationOperator, ...

e Transfer Operators

o MsSqlToHiveTransfer, RedshiftToS3Transfer, ...
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Operator and Sensor

class ExampleOperator(BaseOperator):
def execute(self, context):
# Do something

pass
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Operator and Sensor

class ExampleOperator(BaseOperator):
def execute(self, context):
# Do something

pass

class ExampleSensorOperator(BaseSensorOperator):
def poke(self, context):
# Check if the condition occurred ‘

return True
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Operator good practices

e |dempotent
e Atomic
e No direct data sharing
o Small portions of data between tasks: XCOMs

o Large amounts of data: S3, GCS, etc.
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Core concepts - Tasks, Taskinstances, DagRuns
UI DAG Tree View

() CheckHistoricalDataOperator () CombineDataRevenueDataOperator () ConversionRatesSensor () [llsuccess [ running [l failed [ skipped [ retry [l queued []no status
CurrencyConversionsOperator () ExtractAdRevenueOperator ()
pStoreRevenueOperator (:) ExtractConversionRatesOperator k: RevenuePredictionOperator (:\J TransformJSONDataOperator li':l' TransformSpreadsheetDataOperator
Operators /56‘”30" w® o w7 w?
Olpaa : ' YOOO .. 00N ,. :
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(O extract_ad_revenue IO0DODDO0DOOONOOOCD = 1000000
(O perform_currency_conversions EREEEERERRCOOOOO0 0000
(O transform_json_data OOO0O0O00O0O0OO0000C Z 00
O extract_app_store_a_revenue .-.-.-.-..--.-.-m.-.--. TaskInstance
(O extract_app_store_b_revenue OOO0OO0O000000000C = 000000
(O extract_app_store_c_revenue OO00O0OCO0O0O0O0000 Ili-hlllnl
(O get_conversion_rates 15 T T e e I | 5
(O wait_for_conversion_rates o | ] [

Source: https://medium.com/@dustinstansbury/understanding-apache-airflows-key-concepts-a96efed52b1a
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Show me the code!
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SQL @ Bigtable

«

Google Cloud Platform

.’1‘. Spanner EE:IE Compute Engine
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The solution

Sources:
G D G D ev Fe St Wa rsaw 2 O 1 8 https./services.garmin.cn/appsLibraryBusinessServices_v0/rest/apps/9b5dabf3-925b @ h | g rys @ S p rze d WOJ S k|
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Solution components

e Generic
o BashOperator
o PythonOperator
e Specific

o EmailOperator
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The DAG

[ gcp_service_list_instances_spanner

prepare_email_task H send_email ]

send_slack_msg_task ]

[ gcp_service_list_instances_sql

[ gcp_service_list_instances_compute

[ gcp_service_list_instances_bigtable
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Initialize DAG

dag = DAG(dag_id='gcp_spy"',
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Initialize DAG

dag = DAG(dag_id='gcp_spy',
default_args={
'start_date': utils.dates.days_ago(1), ‘

‘retries’': 1
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Initialize DAG

dag = DAG(dag_id='gcp_spy"',
default_args={
'start_date': utils.dates.days_ago(1),
‘retries’: 1
¥

schedule_interval='0 16 * * %'
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List of instances

bash_task = BashOperator(

task_id="gcp_service_list_instances_sql",

GDG DevFest Warsaw 2018 @higrys, @sprzedwojski



List of instances

bash_task = BashOperator(
task_id="gcp_service_list_instances_sql",
bash_command=
"gcloud sql instances list | tail -n +2 | grep -oE '"A[* ]+

ll| _tr I\nl 1 lll'
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List of instances

bash_task = BashOperator(
task_id="gcp_service_list_instances_sql",
bash_command=
"gcloud sql instances list | tail -n +2 | grep -oE '"A[* ]+
"I tr "An" ",

xcom_push=True,
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List of instances

bash_task = BashOperator(
task_id="gcp_service_list_instances_sql",
bash_command=
"gcloud sql instances list | tail -n +2 | grep -oE '"A[* ]+
"I tr "An" ",
xcom_push=True,

dag=dag
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All services

GCP_SERVICES = |
('sql', 'Cloud SQL'),

('spanner', 'Spanner'),
('bigtable’', 'BigTable'),
('compute', 'Compute Engine'),
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List of instances - all services

7?77
bash_task = BashOperator(
task_id="gcp_service_list_instances_sql",
bash_command=
"gcloud sql instances list | tail -n +2 | grep -oE '"A[* ]+
"I tr "\n" " T,
xcom_push=True,

dag=dag
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List of instances - all services

for gcp_service in GCP_SERVICES:
bash_task = BashOperator(
task_id="gcp_service_list_instances_{}".format(gcp_service[0]),
bash_command=
"gcloud {} instances list | tail -n +2 | grep -oE '"A[* ]+’
"I tr '\n" " '"".format(gcp_service[0]),
xcom_push=True,

dag=dag
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Send Slack message

send_slack_msg_task = PythonOperator(

python_callable=send_slack_msg,
provide_context=True,
task_id="'send_slack_msg_task',

dag=dag

GDG DevFest Warsaw 2018
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Send Slack message

send_slack_msg_task = PythonOperator(

python_callable=send_slack_msg,
provide_context=True,
task_id="'send_slack_msg_task',

dag=dag
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def send_slack_msg(**context) :
for gcp_service in GCP_SERVICES:
result = context['task_instance'].\
xcom_pull(task_ids="'gcp_service_list_instances_{}'

.format(gcp_service[0]))

GDG DevFest Warsaw 2018 @higrys, @sprzedwojski



def send_slack_msg(**context) :
for gcp_service in GCP_SERVICES:
result = context['task_instance'].\
xcom_pull(task_ids='gcp_service_list_instances_{}'

.format(gcp_service[0]))

GDG DevFest Warsaw 2018 @higrys, @sprzedwojski



def send_slack_msg(**context) :
for gcp_service in GCP_SERVICES:
result = context['task_instance'].\
xcom_pull(task_ids="'gcp_service_list_instances_{}'
.format(gcp_service[0]))
data =

GDG DevFest Warsaw 2018 @higrys, @sprzedwojski



def send_slack_msg(**context) :

for gcp_service in GCP_SERVICES:

result = context['task_instance'].\
xcom_pull(task_ids="'gcp_service_list_instances_{}'
.format(gcp_service[0]))

data =
requests.post(

url=SLACK_WEBHOOK,

data=json.dumps(data),

headers={'Content-type': 'application/json'}
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Prepare email

prepare_email_task = PythonOperator(
python_callable=prepare_email,
provide_context=True,
task_id='prepare_email_task’,

dag=dag

@higrys, @sprzedwojski
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Prepare email

prepare_email_task = PythonOperator(
python_callable=prepare_email,
provide_context=True,
task_id='prepare_email_task’,

dag=dag

@higrys, @sprzedwojski



def prepare_email(**context):
for gcp_service in GCP_SERVICES:
result = context['task_instance'].\
xcom_pull(task_ids="'gcp_service_list_instances_{}'

.format(gcp_service[0]))

html_content =

context[ ' task_instance'].xcom_push(key="email', value=html_content)

GDG DevFest Warsaw 2018 @higrys, @sprzedwojski



def prepare_email(**context):
for gcp_service in GCP_SERVICES:
result = context['task_instance'].\
xcom_pull(task_ids="'gcp_service_list_instances_{}'

.format(gcp_service[0]))

html_content =

context['task_instance'].xcom_push(key="email', value=html_content)
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Send email

send_email_task = EmailOperator(
task_id='send_email',
to="'szymon.przedwojski@polidea.com',
subject=INSTANCES_IN_PROJECT_TITLE,
html_content=...,

dag=dag
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Send email

send_email_task = EmailOperator(
task_id='send_email',
to="'szymon.przedwojski@polidea.com',
subject=INSTANCES_IN_PROJECT_TITLE,
html_content=
"{{ task_instance.xcom_pull(task_ids='prepare_email_task', key='email') }}",

dag=dag
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Dependencies

for gcp_service in GCP_SERVICES:
bash_task = BashOperator(

)

bash_task >> send_slack_msg_task

bash_task >> prepare_email_task
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Dependencies

for gcp_service in GCP_SERVICES:
bash_task = BashOperator (

)

bash_task >> send_slack_msg_task

bash_task >> prepare_email_task

prepare_email_task >> send_email_task
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Dependencies

for gcp_service in GCP_SERVICES:

bash_task = BashOperator( gcp_service_list_instances_spanner

4

e — |

) gcp_service_list_instances_sql — prepare_email_task send_email

bash_task >> send_slack_msg_task L DS
gcp_service_list_instances_compute send_slack_msg_task

bash_task >> prepare_email_task

N

prepare_email_task >> send_email_task gcp_service_list_instances_bigtable
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Demo

https://github.com/Polidealnternal/airflow-gcp-spy
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https://github.com/PolideaInternal/airflow-gcp-spy

Complex DAGs

Real Pipelines of Clover

G D G D ev Fe St Wa rsaw 2 O 1 8 Source: https://speakerdeck.com/pybay/2016-matt-davis-a-practical-introduction-to-airflow?slide=13 @ h Ig ryS ] @ S p rze d WOJ S kl



Complex, Manageable, DAGs
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Airflow's General Architecture
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Source: https://medium.com/@dustinstansbury/understanding-apache-airflows-key-concepts-a96efed52b1a
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Celery Executor
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(Beta): Kubernetes Executor

Kubernetes Cluster -

Kubernetes Master

Pod
Pod

Sync files
Git Init

Persistent Volume
Baked-in (future)
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GCP - Composer

Google Cloud Platform 3 polidea-airflon Airflow Clusters (Fm—

a @\ % e Multi Node

|
i{i Composer & Environment details CrerResH i DELETE R : CeleryExecutor
kubect! |
|
| Post | (
| AirflowCluster | statefulset
|  —
& gcp-spy : ] : Redis
This environment is running. k8s core ! |
i - |
ENVIRONMENT CONFIGURATION AIRFLOW CONFIGURATION OVERRIDES ENVIRONMENT VARIABLES ! AP' Server Ko :
statefulset controller | “‘_’_“’f‘ Sal
= 3 |
2 EDIT |_endpoints controller |
dynamic provisioner :
' |
Name gep-spy I (
Zone eirtpe st StatefulSets, Pods, Service, L statefulset
; Service account 198907 7901564-compute@devaloper.gserviceaccount.com ((.‘,:tl)nﬁgMaBy,jecrels | ul
uster, Backu
Google APl scopes https://www.googleapis.com/auth/cloud-platform P I
Restore |
GKE cluster ID projects/polides-aflow/zones/europe west1-d/clusters/europs-weast]-gep-spy-198cc3c1-gke - :
Image version compoeer-1.3.0-airflow-1.9.0 WW m | A
*EATIOW, LOnToler Single Node
Network tags None I E 9
Worker nodes i
Disk size (GB) 20 |
|
Machine type ni-standard-1 (
Node count 3 :
Network ID default |
| .
Subnetwork 1D ul
DAGs folder g9.//europe west1-gep-spy-198cc3cl bucket/dags
Airflow web Ul htips //075ced7h5c088dcSap appspot com
Stackdriver view logs
Created Mon Nov 19 2018 10:22:20 GMT +0100 (Central European Standard Time)

Updated Mon Nov 19 2018 10.38,22 GIMT+0100 (Central European Standard Time) httQS ://g ithub.com/GoogIeCIoud Platform/airflow-ogerator
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https://github.com/GoogleCloudPlatform/airflow-operator
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Thank You!

Follow us @
polidea.com/blog

Source: https:/techflourish.com/images/superman-animated-clipart.gif
https://airflow.apache.org/_images/pin_large.png
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Questions?:)

Follow us @
polidea.com/blog

Source: https:/techflourish.com/images/superman-animated-clipart.gif
https://airflow.apache.org/_images/pin_large.png
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