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Who is this Ash character anyway?

D

4 ASTRONOMER
PMC member of Director of Airflow Engineering,

Apache Airflow project; Astronomer.io

ASF Member






"Dynamic” DAGs in the past

Nothing good, all hacky in some way

The Airflow you know, but more powerful

Do what you want, natively

Architecture

How we built it, and its limitations



Hacks on top of hacks;

/////



Create n tasks.in your DAG

Might underuse-slots when clusteridle

Have to pick an arbitrary *fixed" parallelism



Create n tasks in
your DAG



for i in range (NUM PARALLEL FILE LOADERS) :

from position = partial (get from position,

download task MyDownloadFromS30perator (

task id=f"download file {i}",

IR < - o _position,

i)

Create n tasks in
your DAG



Dynamically at parse time

Easy to get wrong (make sure you cache locally to avoid slow dag file
parsing!)

Only for slowly changingvalues



Q@task()
def update_ experiment_ list):
s3_hook = CustomS3Hook ws_conn_ic"'s3_default')

Variable.set key=experiment_var_ name,value—experiments, serialize_jsorTrue)
update_experiment_list_ task= update_experiment list ()

ab_test_model output prefix= 'redshift/reporting/ab testing.modeled experiment data'
experiment_name= None
with TaskGroup ('run_model') as run_models:
for experiment namein Variable.get key=experiment var name,default var[], deserialize jsowrTrue):
run_single model= AbTestingModelOperator (
task_id-experiment nameor 'none',
output_key=f"{ab_test model output prefik/{experiment namg .parquet",
experiment_ nameexperiment_name,
)
if not experiment_ name:

run_single model= DummyOperator task_id='"none')

redshift load= RedshiftCopyOperator (
database='reporting',
schema='ab_testing!,
table='modeled_experiment_data,
column_list=[
Column {draw', 'BIGINT'),
Column({variation', 'VARCHAR(255)",
Column {value', 'DOUBLE PRECISION),
Column{param', 'VARCHAR(255)",
Column!{experiment', 'VARCHAR(255)",
1,
bucket=s3_buckets.analytics_integration,
key=f"{ab_test_model_ output_prefik/",
copy_options=['PARQUET'],

| R ] DynamICa | Iyn at
parse time

update_experiment list_ task,
run_models,

redshift_load,



Variable

t key=e

riment var name,value=experiments, serialize True)

update_experiment list task= up:

experiment list ()

ab_test model output prefix 'redshift/reporting/ab_testing.modeled experiment data'

experiment name= None

h TaskGroup ('run_model")

ik/{experiment namg.parquet",

ﬂxperlmentiname H

run_single_model= DummyOperator fask_idnone’) for experiment name in Variable.get ( key=experiment var name, deserialize json=True):

redshift_load= RedshiftCopyOperator ( run _single model = AbTestingModelOperator (
database='reporting',
SeheTE=Na_testing, task id=experiment name or 'none',
table

'modeled_experiment_data,
[
Column{draw', 'BIGINT'"),

column_

Column{variation', 'VARCHAR(255)",
Column {value', 'DOUBLE PRECISION),

Column

ram', 'VARCHAR(255)",
Column {experiment', 'VARCHAR(255)",
1,

bucket=s3_buckets.analytics_integration,

_model

output_prefik/",

_options=['PARQUET'],

>_tab

e "Dynamically” at
parse time

run_models,

redshift_load,




TriggerDagRunOperator + sensor

Hard to view-overall status at a glance



Just live with it being in one task

Slow

Not practical for high cardinality



Parallelism in external systems

(eg Spark)=can be overkill
SR



| , n
Your DAGs can now dynamically size
themselvestofitiyour da;ta!




Apache Airflow 2.2 and g\
beyond

Airflow %
Summit 2021

) .[8B (key=my_files)

data = ingest.map(markets)
rois = calculate_roi.map(market, data)

stats = aggregate_rois(market, rois)

Airflow Summit 2021



Apache Airi
bey

~Road

ae

@task
def get_files_from_s3():
return [...]

my_files = get_files_from_s3()
s3_delete_files = MyFileProcessOperator . et (
aws_conn_id="my-aws-conn-id",

bucket="my-bucket"
) .8 (key=my_files)

Airflow Summit 2021



Operator. - (arg name=iterable,

)



Operator . PRREIEIEIReONaEG).

.expand (arg name=ilterable,

)



4

.




@task
def get inputs (input bucket, prefix):

return S3Hook () .list keys (bucket name=input bucket, prefix=prefix)

@task

def csv_to json (input bucket, key, output bucket):
hook = S3Hook ()
output = i10.BytesIO()

csv_data = hook.read key(key, input bucket)

reader = csv.DictReader (io.StringIO(csv_data))

for row in reader:

output.write (json.dumps (row, indent=None) .encode('utf-8') + b'\n')

output.seek (0)
hook.load file obj (output, key=key, bucket name=output bucket)

files = get inputs (input bucket=input bucket, prefix="data provider a/ {{ data interval end | ds }}/")

csv_to json.partial ( input bucket =input bucket, output bucket="airflow-summit-2022-processed" ) \

.expand ( key=files)



@task

def _(input_bucket, prefix):

return S3Hook () .list keys (bucket name=input bucket, prefix=prefix)

@task

def csv_to json (input bucket, key, output bucket):
hook = S3Hook ()
output = i10.BytesIO()

csv_data = hook.read key(key, input bucket)

reader = csv.DictReader (io.StringIO(csv_data))

for row in reader:

output.write (json.dumps (row, indent=None) .encode('utf-8') + b'\n')

output.seek (0)
hook.load file obj (output, key=key, bucket name=output bucket)

- = get inputs (input bucket=input bucket, prefix="data provider a/ {{ data interval end | ds }}/")

csv_to json.partial ( input bucket =input bucket, output bucket="airflow-summit-2022-processed" ) \

.expand ( key=files)



@task
def get inputs (input bucket, prefix):

return S3Hook () .list keys (bucket name=input bucket, prefix=prefix)

@task

def _(input_bucket, key, output bucket):

hook = S3Hook ()
output = i10.BytesIO()

csv_data = hook.read key(key, input bucket)

reader = csv.DictReader (io.StringIO(csv_data))

for row in reader:

output.write (json.dumps (row, indent=None) .encode('utf-8') + b'\n')

output.seek (0)
hook.load file obj (output, key=key, bucket name=output bucket)

files = get inputs (input bucket=input bucket, prefix="data provider a/ {{ data interval end | ds }}/")

csv_to json. _ (input bucket=input bucket, output bucket="airflow-summit-2022-processed" ) \

c -(key=files)



Airflow 2.3 is vastly more
powerful and expressive
than Airflow 1.x



Auto-refresh " ¢
dynamic_task_mapping_7 ' »2022-05-19, 01:59:31 UTC /' mapped [] Hide Details Panel

List Instances, all runs Filter Upstream

Task Actions for all mapped tasks

Ignore All Deps Ignore Task State Ignore Task Deps

start Past Future Upstream Downstream Recursive Failed
mapped []
end

Past Future Upstream Downstream Mark Failed

Past Future Upstream Downstream

128 Tasks Mapped
Overall Status: @ success
@ success: 128

Task Id: mapped (ty
Run Id: manual__2022-05-19T01:59:31.326095+00:00 (ty
Operator: PythonOperator

Overall Duration: 00:04:29
Started: 2022-05-19, 0
Ended: 2022-05-19, 02

Mapped Instances

MAP

INDEX ¢ DURATION START DATE END DATE

@ success

2022-05-19, 2022-05-19,

01: 4 U 01:59:35 U

2022-05-19, 2022-05-19,

®success 000000 oy:5e36UTC  01:59:37 UTC

2022-05-19,

@ success 00:00:00 01:59:39 UTC

@ success

@ success 00:00:00

ovenzi's amazing new Ul



Toy example real effect
~_ cross product



with DAG(dag id='toy', start date=datetime (2022, 5, 23)) as dag:
@task
def a():
return [1,2, 3]

@task
def b():
return [4,5,6]

@task
def sum it (vals):

return sum(vals)

@task
def multiply (a, b):

return a * b

combinations = multiply.expand(_)

total = sum it (combinations)



(a=1, b=4) (a=1, b=5) (a=1, b=6)



(a=1, b=4) (a=1, b=5) (a=1, b=6) (a=2 b=4) (a=2 b=5) (a=2 b=6) (a=3 b=4) ..



What? Where?
When? How?






List or a dict
Appearing directly in the dag file (or not as the result of a Task)

Result of a TaskFlow operator

"Generating”/Upstream Task must return a list or a dict, else it will fail

XComArg object created for "Classic” operator

XComArg (files) =Vyes, thisis.a bit clunky



@Qtask

def cmds () :

return ["cmdl", "cmd2"]
BashOperator.expand (bash command=["echo", cmds() ]) # Wrong
@task
def cmds () :

return [["echo", "cmdl"], ["echo", "cmd2"]]

BashOperator.expand(bash command=cmds ()) # Only at top level



@Qtask
def cmds () :

return ["cmdl", "cmd2"]

BashOperator.expand (bash_command=_ (

lambda v: ["echo", Vv])
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Usually in the Task Runner

Mapped TasklInstances are created in ‘mini scheduler'as upstreams finish

But fallback/"last resort” in Scheduler

"Static” expansions are expanded at DagRun creation

e lists/dicts






"Just in time"

Mapped TaskiInstances are created as upstreams finish —
in worker (or scheduler)






Goal: Try to error at parse time, not run time
Make all errors as visible as early as p033|ble ;

Goal: Small performance |mpact

Especially when if you aren' using mapped tasks ~ ﬂ{

Goal: To feel pythonic



TaskMap table

Scheduler shouldn't pull (possibily: Iarge'] XCom rows, so pre-compute what we need

'

Add map_index to Taskinstafice prlmary key
And all related tables (Fail, Resehedule etc).-1= not mapped s

(Configurable) limit on max number of gxpansions

Mostly just to prevent mistakenly creating millions of mapped Tasks



85 PRs from 7 authors (@ashb, @bbovenzi, @dstandish, @ephraimbuddy, @norm,
@tanelk, @uranusjr)

Special thanks to @MatrixManAtYrService for breaking it so often



"zip" (rather than cross-product)
Expand TaskGroups (postponed in 2.3)
New expansion sources (Variables,
DagParams)

Multiple args from a single source
(**kwargs style)


https://github.com/apache/airflow/issues/23803

We're hiring (of course)
https://www.astronomer.io/careers ASTRONODMER



