OpenLineage &
Airflow: A Deeper Dive

ASTRONOMER




Our Speakers

Ross Turk

Senior Director,
Community

Michael Collado
Staff Software Engineer

ASTRONOMER



ASTRONODMER

The company building
Apache Airflow




What is data
ineage and
why should we
all caree



Bullding a healthy data ecosystem

Team B




Limited metadata = limited context

What is the data source?
What is the schema?

Who is the owner?¢

How often is it updated?
Where does it come frome
Who is using it¢

What has changedze



The key = data lineage

Data lineage contains what
we need to know to solve our
most complicated problems.

e Producers & consumers of
each dataset

e [nputs and outputs of
each job




How can we
collect and
study data

ineage®e
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Forensic data lineage
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Operational data lineage

DAT LINEAE RPOSITORY

Integrate with data
orchestration systems

As jobs run, observe the
way they affect data

Report to a lineage
metadata repository



OMG the possibilities are endless

Dependency tracing
Root cause identification
Issue prioritization
Impact mapping
Precision backfills
Anomaly detection
Change management
Historical analysis
Compliance




How can we
study lineage In
heterogeneous

pipelinese



Openlineage

Mission
To define an open standard
for the collection of lineage

metadata from pipelines
as they are running.

oB



Where Openlineage potentially fits
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Openlineage contributors
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The snowball effect




How does
OpenlLineage
worke



The Openlineage Stack

User Interface Query API
(marquez-ui) (graphgl + REST)

Lineage Repository

(marquez)

Metadata Collection API

(openlineage)

Python SDK Java SDK Python SDK

openlineage-airflow openlineage-spark openlineage-dbt

Airflow




Run State Update

transition
fransition time

Data model

Run
run
Run Facet

run uuid

Job
job
jobid Job Facet

(name based)

inputs / Dataset

outputs , Dataset
dataset id Facet

(name based)

Built around core entities:
Datasets, Jobs, and Runs

Defined as a JSON
Schema spec

Consistent naming for:
Jobs (scheduler.job.task)
Datasets (instance.schema.table)
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Naming conventions

Formulae Examples

host + database + table postgres://db.foo.com/metrics.salesorders
bucket + path s3://sales-metrics/orders.csv
host + port + path hdfs://stg.foo.com:salesorders.csv
project + dataset + table bigguery:metrics.sales.orders

Datasets

namespace + name staging.load_orders_from_csv
namespace + project + name prod.orders_etl.count_orders

Client-provided UUID 1c038600-0979-41e3-9861-3a330623effa




START

runiD
eventType: START
event time
producer
input datasets

Lifecycle of a job run

ABORT

runiD
eventType: ABORT
event fime
producer

FAIL

runlD
eventType: FAIL
event fime
producer

COMPLETE

runiD
eventType: COMPLETE
event time
producer
output datasets
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Extending the model with Facets

Facets are atomic pieces of metadata attached to core entities.

Self-documenting

Facets can be given unique,
memorable names

Flexible

Facets can be attached to any
core entity: Job, Dataset & Run

Familiar

Facets are defined using JSON
schema objects

Scalable

Prefixes on names are used to
establish discrete namespaces




Dataset:

Quality metrics
Size metrics
Schema
Version

Facet examples

Source code
Dependencies
Source control
Query plan

Scheduled time
Batch ID
Query profile

Params
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What does an
OpenlLineage
event look like?



€ ) = ~/projects/astro ) gt P main  bat —p startjob.json
{

"eventType'": "START",
"eventTime": "2020-12-28T19:52:00.001+10:00",
HAE o
"runId": "d46e465b-d358-4d32-83d4-df660ff614dd"
¥
2ot
"namespace'": "my-namespace",
"name": "my-job"
b
Hinputst:
"namespace'": "my-namespace",
"name": "my-input"
Wl
"producer": "https://github.com/OpenLineage/OpenLineage/blob/v1-0-0/client"

3 ) & ~/projects/astro ) gt ¥ main  curl =X POST http://nuckles.rtrk.us:5000/api/v1l/lineage \
-H 'Content-Type: application/json' \
-d @startjob.json

& ) = ~/projects/astro ) gt P main ||




[ § ) & ~/projects/astro ) gt P main 71 bat -p completejob.json
{

"eventType'": "COMPLETE",
"eventTime": "2020-12-28T20:52:00.001+10:00",
“runt: {

"runId": "d46e465b-d358-4d32-83d4-df660ff614dd"
b
jobt: {

"namespace': "my-namespace",

"name'": "my-job"
h
"outputs": [{

"namespace": "my-namespace",

"name": "my-output"
bl g
"producer": "https://github.com/OpenLineage/OpenLineage/blob/v1-0-0/client"

/projects/astro ) gt P main 71 curl -X POST http://nuckles.rtrk.us:5000/api/v1l/lineage \
-H 'Content-Type: application/json' \
-d @completejob.json

& ) = ~/projects/astro ) gt P main 721 ]




{ ] v @& dkhqg.datakin.com

¥ datakin S arated

. my-namespace

Example: J .
viewing d
jo b rU n Info ° Inputs/Outputs i

my-namespace / my-output

Attribute Type Description
VARCHAR

VARCHAR




How does
Airflow work with
Openlineage?



Lineage is collected with Extractors

DummyOperator GcsToSnowflakeOperator SnowflakeOperator GreatExpectationsOperator

GcsToSnowflakeExtractor SnowflakeExtractor GreatExpectationsExtractor

OpenlLineage Metadata Repository




& ) = ~/projects/astro  bat —p .env
AIRFLOW__LINEAGE__ BACKEND=openlineage. lineage_backend.OpenLineageBackend

& ) = ~/projects/astro |}

& ) = ~/p/astro ) gt P main !1  git diff
diff --git a/mydag.py b/mydag.py
index 44d86a5..bc97743 100644
-—— a/mydag.py
+++ b/mydag.py
@@ _113 +1l3 @@
mydag. py

—from airflow import DAG
+from openlineage.airflow import DAG

& ) = ~/p/astro ) gt P main !1 ||




BigQueryOperator PostgresOperator SnowflakeOperator

GreatExpectationsOperator

€ ) = ~/projects/astro  bat —p .env
OPENLINEAGE_EXTRACTOR_MyOperator=full.path.to.MyExtractor

& ) = ~/projects/astro |




from openlineage.airflow.extractors.base import (
BaseExtractor,
TaskMetadata

)
from openlineage.client.run import Dataset
from typing import List

class MyExtractor(BaseExtractor):
@classmethod

def get_operator_classnames(cls) —> List[str]:
return ['MyOperator', 'MyOtherOperator’]

def extract(self) —> TaskMetadata:
return TaskMetadata(
name=f"{self.operator.dag_id}.{self.operator.task_id}",
inputs=[Dataset(...)],
outputs=[Dataset(...)]




Code example






