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Hello!

Shirshanka Das
CEO and Co-Founder, Acryl Data
Founder, DataHub
tweets at @shirshanka



About Acryl Data

Company Team
Founded early 2021 by data engineers from Linkedin, 14 FTE, 3 interns, 5+ puppers
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What we do

Bring clarity to complex data ecosystems by driving

forward the open source DataHub project

AN

Learn more at acryldata.io



http://acryldata.io
https://datahubproject.io/

What is DataHub? OJ

DataHub is an open source metadata platform that enables Data Discovery, Data
Observability, and Federated Governance on top of a high-fidelity Metadata Graph.

Learn more datahubproject.io



https://datahubproject.io

DataHub: #1 Open Source Metadata Platform
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Adopters

Integrations

ThoughtWorks:
Klarna. A




DataHub Community @

slack.datahubproject.io
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3,400+ Slack Members -

10x YoY Growth
Across 56 Countries & 27 Local Time Zones

Top Member Roles Top Member Industries
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DataHub Community
950+ OOO 240+

Weekly Active Slack @ 0SS Contributors
Members

10.5k+

-
\lelaldal\VASIF-Ted ¢ 200
Messages
2| 130+ 5.6k+
& | Monthly Town Hall
=) Attendees

Monthly Commits

GitHub Stars



What can you do
with DataHub?



Example:
Long Tail
Companions

Where Every Pet is Exceptional



Long Tail Companions’ Fragmented Data
Stack

\’@ . Data Platform

Adoptlons 3
E- Commerce +
Data Science




LTC Data Practitioners Routinely Ask:
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LTC Data Practitioners Routinely Ask:

How can | ensure
a that the most critical

: - data products are
K @ @ :@ ] ) reliable
S =
| @
@ ) ﬁn

098 5,

i
E-Commerce + —
Data Science % —>




LTC Data Practitioners Routinely Ask:

(Yo What is the
@ Data Platform authoritative

I ) 5

Adoptlons g ¥ pet dataset®
E- Commerce +
Data Science




LTC Data Practitioners Routinely Ask:
S19]S,

R0

Data Platform
ensure my ML

features

exclude PII?

E- Commerce +
Data Science




The Key to the Solution: Metadata!
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3 Must-Haves for Metadata Management

Metadata 360 Shift Left Active Metadata



What Does this
Look Like 1n
Practice?



D Metadata 360

Integrations: DataBricks Hive

J DataHub - Blog  Feature Requests = Roadmap

ClickHouse
CSsv
Data lake files

dbt
source:
Delta Lake type: hive
config:
host_port: <databricks workspace URL>:443
Elastic Search username: token
password: <api token>
Feast scheme: 'databricks+pyhive'

Druid

File Based Lineage options:

File connect_args:
http_path: 'sql/protocolvl/o/xxxyyyzzzaaasa/1234-567890-hellol123"
Glue

SAP HANA

Hive




> Metadata 360

Integrations: Delta Lake ( )

j DataHub ocs Demo Blog Featur

Delta Lake

Azure AD S50UECesE
BigQuery MOdUIe de1ta—lake type: delta-lake

Business Glossary conf ig .

i env: "PROD"
ClickHouse i 8 : ’ . - Lk
Csv Important Capabilities plattorm_instance: “my-delta-lake
base_path: "/path/to/data/folder"

Data lake files
Capability Status Notes

dbt sink:

Delta Lake ExtractTags & Can extract S3 object/bucket tags if enabled

Druid
This plugin extracts:
Elastic Search

Feast » Column types and schema associated with each delta table

e Custom properties: number_of_files, partition_columns, table_creation_time, location, version etc.

File Based Lineage

pip install acryl-datahub[delta-lake]



‘> Metadata 360

Integrations: Delta Lake (new!)

pet_profiles

long_tail_companions/adoption/pet_profiles

Schema Documentation Properties

0.0.0- 14 seconds ago

Description Terms

Unique identifier of pet profile

Species of pet. either feline or canine

Breed of pet as determined dunng intake

Color of pet, as determined druing intake

»2 of pet, as determined druing intake

Name assigned to pet dunng intake




Metadata 360

Integrations: Push-based Integration with Spark

Pipe_hne [Search for groups, artifacts, categories

Home » io.acryl » datahub-spark-lineage

+  Datahub Spark Lineage

Library to push data lineage from spark to datahub

License Apache 2.0

SPMk APPI;QQt;OV\ Tags m

Ranking #391846 in MvnRepository (See Top Artifacts)

DataHub
Metadata Me‘tao‘a‘ta Central (15) ‘
Service Version

c homge_
Event

o(atahub-spark-lineage

.config("spark. jars.packages", ",".join(jar_packages))
.config("spark.extraListeners", "datahub.spark.DatahubSparkListener")
.config("spark.datahub.rest.server", "http://datahub—-gms:8080")




1 > Metadata 360

Integrations: Push-based Integration with Spark

datahub_spark_test mask_use_by_coun...

sline {\3 Spark insert_into_hado.. a gs:/Idh-spark-de...

datahub_spark_test

covid19_open_dat...

Documentation Properties Tasks

Contains 5 Tasks

Data Tasl Spark

parquet at NativeMethodAccessorimpl.java:0

Data Task

insert_into_hadoop_fs_relation_command




<@> Metadata 360

Integrations Recap

Jobs
{g Pipeline(DAG) definition
._ Lineage
RSN

-
-
—
—
-—
-—
—
—
-
o
-

Tables . ___-------" 777

new ! Statistics
Txn Log



> Metadata 360

Searching for pet_profile

o0e Acryl DataHub X1+ v
&« C & longtailcompanions.acryl.io/sear: at_{ o Q M ¥ » 0O & :
O DataHub PRs O acryl github O i/ /github.com. (=3 Chats @ AWS Management... O datahub-apps O trigger-happy O acryldata/datahub... O GitHub Assigned O PR- acryldata/dat.. - Use Lineage for ... »

1 pet_profile Lu Analytics £ MyRequests &7 Ingestion

Showing 1= 10 of 27 resuits

b

mongo_pet_profile_etl

load_s3_adoption_pet_profiles

ReturnRate

pet_profiles

pet_profiles

Fet Adoptons

Rl

pet_profiles

Piatform

O Looker (14)




<@> Metadata 360

Dive 1nto technical metadata

L Analytics & MyRequests & Ingestion [@ Tests E Goven - 3
Datasets > prod > databricks > long_tail_companions > adoption > pet_profiles @ Details off Lineage 1 upstream, 2 downstream

Table <X DataBricks

pet_profiles v/

About Z
this table contains profile details of all pets

Schema Documentation Properties Lineage Stats Validation Incidents -+ AddLink

0.0.0 - 4months ago

View Technical Schema

Description Terms

Stats More stats >

43,517

profile id Unique identifier of pet profile [ Sensitive

st L 1

Species of pet, either feline or canine [ Confidential X 6/7/2022,03:01 AMPDT

species

breed Breed of pet as determined during intake [ Breed

Add Tags
Sex of pet [3 confidential + 0

Glossary Terms
Color of pet, as determined druing intake [ Email X

[ Confidential * Sensitive + AddTerms




<@> Metadata 360

Dive 1nto technical metadata

L Analytics & MyRequests & Ingestion @ Tests E Govern - 3

tion > pet_profiles (i) Details  off Lineage 1 upstream, 2 downstream

About 2
pet_profiles v/

. - o : Understand Usage
Schema Documentation Properties Lineage Stats Validation Incidents

Stats
Blame 0.0.0 - 4 months ago

Description Terms

profile id| String Unique identifier of pet profile [3 sensitive

species Strin Species of pet, either feline or canine [3 Confidential

5/23/2022,07:12 PM CDT

Breed of pet as determined during intake [ Breed

Tags

Tier1 X Add Tags
Sex of pet [ Confidential i + 9

Glossary Terms
Color of pet, as determined druing intake 1 Email




<@> Metadata 360

Understand Business Context

pet_profi Ies 4 E—(g this table contains profile details of all pets

Schema  Documentation  Properties  Lineage  Queries  Stats  Validation  Incidents + AddLink

Reported at 3/20/2022, 11:23 PMCDT Normal ‘ Blame 0.0.0 - 3 months ago
{ More stats >

Description Tags

NS |
ROWS Ol

43,517 15

Unique identifier of pet profile

profile_id | String [¥ sensitive

Monthly Queries Top Users

Species of pet, either feline or canine 2710 e 0

species

breed ( String Breed of pet as determined during intake [ Breed Apply LogicaIIBUSiness
Metadata

sex | String Sex of pet

color  String Color of pet, as determined druing intake + AddTag

Glossary Terms

coat_type  String Coat type of pet, as determined druing intake

+ AddTerm

name = String Name assigned to pet during intake




<@> Metadata 360

Identify the right humans

profile id Unique identifier of pet profile [ Sensitive

nthly Queries Top Users

Species of pet, either feline or canine 2710 e@

species Siring

Last Updated

Breed of pet as determined during intake ClBreed X 5/123/2022,07:12PMCDT

Sex of pet

Color of pet, as determined druing intake X + AddTag

color | String

Coat type of pet, as determined druing intake GlossaryTerms

Name assigned to pet during intake ASSIgn ownerSh p

Owners

coat type Str

name String

age m  Number Approximate age of pet - months

age y [ Number Approximate age of pet - years




<@> Metadata 360

Live and Historical Views

lul  Analytics £ MyRequests [ Domains 55 Users & Groups & Ingestion fit Policies @ Tests 03

Datasets > prod > snowflake > long_tail_companions > adoption > pet_profiles @ Details ofg Lineage 1 upstream, 2 downstream

Table 3::3 Snowfilake E long_tail_c« anions > E About 2

pet_profi les v @ this table contains profile details of all pets

Schema Documentation ~ Properties  Lineage  Queries Stats  Validation Incidents + AddLink

Normal 0.0.0 - 3 months ago
More stats >

Description Tags

43,517

profile id  String Unique identifier of pet profile [] Sensitive

Species of pet, either feline or canine e @

species

Breed of pet as determined during intake [Breed > 12PMCDT




D Metadata 360

Stats

0@ /A Acryl DataHub x <+

SR N & longtailcompanions.acryl.io/dataset/urn:li:dataset:(urn:li:da

Showing profile from 3/17/2022 at 3:53:00 AM

Table Stats

43.5K 13

Column Stats

coat_type

Null %

Distinct

Distinct % Std. Dev Sample Values
Count

Russian Blue
“Segugio Maremmano”

"Black Mouth Cur”

Short Short Long

“2021-07-1422:10:32"




> Metadata 360

Stats over time

|t Analytics £ MyRequests [ Domains Users & Groups ¢ Ingestion fit Policies [ Tests g

pet_profiles ( etails off Lineage 1 upstream, 2 downstream

Time

I 1 I
Mar 06 Mar 06 Mar 13

Column Stats Stats for column

Null Count Ove Null Percentage Over Time




D Metadata 360

Queries

Acryl DataHub x -+ -

& longtailcompanions.acryl.io/datasat/urn:ii:dataset: (urn:ll:dataPlatform:snowtlake, long_tall_compa e Q0 % U O @@ s &0 ° i

lat Analytics £ MyRequests 3 Domains B Users & Groups & Ingestion fil Policies @
pet_profiles C offf Lineage 1 upstream, 2 downstream

About Z
this table contains profile details of all pets

Properties Lineage Juerie Stats Validation Incidents -+ AddLink

human_profiles. first_name
human_profiles. last_name
human_profiles email
human_profiles. age
files.name

pet_profi
adoptions

7:12PMCDT

human_profiles

humans .profile_id = human_profiles profile_id

left

adoptions
n humans pk = adoptions human_fk
left j

2 Jos ‘ + AddTag
pets
»n adoptions pet_fk - pets pk

Glossary Terms

pets.profile_id - pet_profiles profile_id
Peta:P P P + AddTerm

ect
pet_profiles name
popular_dog_names dogname ' os is_popular_dog_name




D Metadata 360
Data Quality assertions

Acryl DataHub x

@ longtailcompanions.acryl.io

Ll Analytics B MyRequests 3 Domains /8, Users & Groups & Ingestion f Policies (@ Tests

pet_profiles Details off Lineage 1 upstream, 2 downstream

3 I : About z
pet_profiles v 2 thi

ble contains profile details of all pe

Schema Documentation Properties Lineage Queries Stats Validation Incidents =+ Add Link
[@ Assertions (8) @ Tests(3)

All assertions have passed

Column species values are not null

Column age_m values are not null

5/23/2022,07:12PMCDT

Column age_y values are not null

Column spay_neutered values are not null

Column sex values are in [*F, “M"]

+ AddTag
Column sex values are not null

Glossary Terms




D Metadata 360

Business Context using Business Glossary

o Email .

- R&D updated Documentation Related Entities ated Term Properties
AIDE

Classification Contains |nheritS

TestGrp2

Space

OKRs

Sales Confidential

Classification m i‘;

ClientsAndAccounts
Personalinformation
Add:
Email
Gender
> [0 Semantix
[ Adoptions
> [0 Marketing
O MyRootGrp1
> [0 TASA
Age
Age name

Age name




D Metadata 360

Relate assets to KPIs

o0® Acryl DataHub x 4+
€« > C # longtailcompanions.acryl.iojc

L Analytics £ MyRequests 3 Domains 55 Users & Groups ¥ Ingestion fit Policies [@ Tests

ReturnRate 0 upstream, 0 downstream

About 2
ReturnRate The percentage of adopted animals that were returned to the
Related Entities Documentation Related Terms

Properties + AddLlink

2 Edit + Add

Owners

The percentage of adopted animals that were returned to the shelter within 60 days of adoption

<+ AddOwner

1 adoption_date as
profile_id
as_of_date as adoption_date
from

analytics.pet_status_history

‘adopted’

return_date
profile_id

as_of_date as return_date
rom

analytics.pet_status_history




<@> Metadata 360

Combine technical and |business metadata

Who will provide this accurately?

BUSINESS METADATA

Social Tags, Glossary Terms, Domains,
Data Product Definition, Ownership, KPIs,

@ @ Q TECHNICAL METADATA

Tables, Schemas, Comments and
Descriptions, Table and Column-level
statistics, Query history, Usage
statistics, Owners, Lineage, ..




Shift Left

Declare & collect metadata at the source

4P schemayml

version: 2

models:
— name: pet_details

description: Table with all pet-related details
meta:

owner: "shannon@longtail.com"
mode l maturlty prod
contains_pii: f e
business_critical:

domain: "Pet Adoptlons“

DATA+AI

SUMMIT 2022




%Shift Left

DATA+AI

SUMMIT 2022

4)

Table with all pet-related details

schema.yml

pet_details
Table with all pet-related details

shannon@longtail.com

prod

Pet Adoptions

Tags

business_critical x ® prod_model X

Owners

e Shannon Lovett x + Add Owner

Domain

Pet Adoptions




Shift Left

Declare & collect metadata at the source

}

DATA+AI

SUMMIT 2022

{

option(meta.msg.classification) = "Classification.Sensitive";

option{meta.msg.team)

common.EventContext

int32 ==

repeated SearchResult

= "Ecommerce";

(i) Details off Lineage 1 upstream, 1 downstream

About

The event emitted whenever a Search is executed

2

+ Add Link

Tags

-+ AddTag

Glossary Terms

[ sensitive >

Owners

e Ecommerce X

+ AddTerm

+ AddOwner



- Shift Left

Declare metadata at source => high quality metadata




ﬁ Active Metadata

Inject metadata into the operational plane



ﬁ DataHub’'s Architecture

& ueries

R .

| \/675100%;(_.
Observe . Metadata




Active Metadata

DataHub Actions let you react to changes in real-time

name: "hello_world"
source:
type: "kafka"
config:
connection:
bootstrap: ${KAFKA_BOOTSTRAP_SERVER:-localhost:9092}
schema_registry url: ${SCHEMA_REGISTRY_URL:-http://localhost:8081}
filter:
event_type: "EntityChangeEvent_v1"
evenit:
category: "TAG"
operation: "ADD"
modifier: "“urn:li:tag:pii"
action:
type: "hello_world"

datahub actions -c hello_world.yaml

DATA+AI

SUMMIT 2022



Active Metadata

DataHub Actions let you react to changes in real-time

# A basic example of a DataHub action that prints all
# events received to the console.
class HelloWorldAction(Action):
@classmethod
def create(cls, config_dict: dict, ctx: PipelineContext) —-> "Action":
action_config = HelloWorldConfig.parse_obj(config_dict or {})
return cls(action_config, ctx)

__init_ (self, config: HelloWorldConfig, ctx: PipelineContext):
self.config = config

act(self, event: EventEnvelope) —> None:
print("Hello world! Received event:")

message = json.dumps(json.loads(event.as_json()), indent=4)
if self.config.to_upper:

print(message.upper())
else:
print(message)

close(self) —> None:
pass

DATA+AI

SUMMIT 2022



Active Metadata

Tag Propagation using real-time actions

Acryl DataHub X —+

| & longtailcompanions.acryl.io
\

Ll Analytics 2 MyRequests [ Domains 55 Users &Groups & Ingestion fit Policies @ Tests

prod > snowflake > long_tail_companions > adoption > pet_profiles @Details off Lineage 1 upstream, 2 downstream

. pet_profiles

Dbt | Table Snowfinke | Table e LOoKST || \AeW
x pet_details pet_details O pet_details

R mongo_pet_profil... * longtail-core-da... k load_s3_adoption...
u pet_status_histo...
x pet_profiles

Controls

Show Full Titles

DATA+AI

SUMMIT 2022



Active Metadata

Prevent bad data
from causing more damage

DATA+AI

SUMMIT 2022



ﬁA Typical Scenario

Data Standardization followed by Marketing Emails

| ti| ’
Pet ProPile_S]

| |

|

Core Pet
Data ETL




ﬁA Problem: Delayed Data

One day..

e

Pet Data

I |
 Pet Profiles B Email Sender

Data ETL

A

Delayed De[ayed Still runs!/

X
g

Bad Emails



ﬁA Problem: Delayed Data

Step 2: Verify

DataHubOperationCircuitBreaker

Sensor
INSERTed 457
1034 new rows Have new rows
on 6-29-2022 been INSERTed
at 10am PST in the last 12 hours?

\ (+custom metadata)

(+custom metadata)

W R @ ¥

| P A
’ Pet Profiles - ;:;e PetL —>p 8 Ewail Sender
| A \\\\\ség




ﬁAnother Problem: Broken Data

A few months later..

X

ﬁl ﬁTWMW-i No emails!
e A el !Pet Data |——> _
A \
Timestamp

changed from t>x & t<y

seconds to millis



ﬁ DataHub Assertions

Step 2: Verify

DataHubAssertionsCircuitBreaker

¥ Id column is distinct @ Sensor
¢ Age column is not null
¥ Row Count > 1000 , ,
¥ Timestamp col in millis Are all assertions passing?

A I\ Are the validation results recent?
/ N
/ \
/ \
ECommerce £ \\\ Marke_tw\g

\

w
_%I Pet Data | —> Em.l Sender
= | \ %

~
~
~

0 :rc i
7 1
B l!{X G
Pet Profiles Core Pet i§ E
Data ETL :T,U:
1>
] 1

|

&

¥



ﬁAnother Problem: Broken Data

A few weeks later..

X

]
ql No emails!
D>
Pet Profiles \
Bug! éi?
Age set to ©

for everyone

Tests can’t catch everything



DataHub Incidents

Step 1: Raise
Incident

Raise Incident

Type

Operational

* Title

Data Backfill - Age set to O for all newly added profiles.

* Description

Table >:{< Snowflake > E2 long_tail_companions > E adoption

+ Raise Incident pet_profiles v B A
Schema Documentation Properties Lineage Queries Stats Validation

-+ Raise Incident

There are 2 active incidents
2 active incidents, 2 resolved incidents

Data Backfill - Age set to O for all newly added profiles. Operational

Starting on May 20, 2022 new profiles were mistakenly created with age = 0 on the
profiles. This is currently being backfilled.

22 May 2022 (America/Los_Angeles)

Starting on May 20, 2022 new profiles were ¢

Incident raised because of DAG failure Operational

DATA+AI

SUMMIT 2022

Run manual__2022-05-20T12:09:32.735583+00:00 failed for dag: marketing-
send_emails because task_failure

a

Incidents

All

v/ Resolve A

Resolved on 20 May 2022 by Admin °



DataHub Incidents
Step 2: Verify

DataHublncidentsCircuitBreaker
Sensor

Are there any

incident
‘\ active incidents on
pet data?
Ma\rke,‘tmg
ol
B
----- g i iy B \

Bug! %
Age set to ©

for everyone



The Reliability Hierarchy of Needs

Toolkit

How to handle
P 100s of DAGs?
1000s of

At Scale, Datasets?

DataHub Incidents

DataHub Assertions

DataHub Ope_roctions




DataHub Tests

8 T | O
"‘ Moo a DataHub DataHubTestsCircuitBreaker

Sensor

Step - ¥ Ve,ﬁpy

”Are_ my inpu‘ts passIAS, T e_sts?"

Ecommerce Airflow Marke‘ting Aiflow
/ Pe‘t / Pro‘Piles ’ e Pet Data ET(

Ewoil Sender




DataHub Tests

Central policy definition, distributed enforcement

* Name

Give your test a name.
All Tier 1 Datasets must have passing Assertions
* Category
The category of your test.
Governance
Description
An optional description to help keep track of your test.

All Tier 1 Datasets MUST have Assertions defined and passing.

Define your Test

For more information about how to configure a Test, check out the DataHub

1 on:

2 dataset:

3 -

4 field: tags

5 condition: EQUALS

6 values:

7 - 'urn:li:tag:Tierl'
8 rules:

9 -

10 field: assertions

11 conditon: EXISTS

12 -

1 field: assertions.runEvents.result.type
14 conditon: NOT_EQUALS

15 value: FAILURE

16

DATA+AI
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s Guide

Manage Tests

DataHub Tests allows you to continuously evaluate a set of

-+ Create new test

All Tier 1 Datasets must have passing Assertions
All Datasets must have > 0 Glossary Terms

All Datasets must have Domain set

All Datasets on Snowflake must have > 2 Owners

Some tests are failing

Qg tests, HHV' tests

Test Results

@l All Datasets must have Domain set

nance  Alldatasets must have a domain set.

overnance

Governance

/= AllDatasets must have > 0 Clossary Terms

All Tier 1 Datasets must have passing Assertions

Description

All Tier 1 Datasets MUST have Assertions defined and passing.

For this test, all Datasets must have a Glossary Term assigned to them.

All datasets must have a domain set.

Each Dataset on Snowflake MUST have > 2 Owners assigned to it.

rmance  Forthis test, all Datasets must have a Glossary Term assigned to them.

ce  AllTier 1 Datasets MUST have Assertions defined and passing.

Results

1 passing,

1 passing,

0 passing,

0 passing,

0falling

0 failing

1 failing

0failing



DataHub Tests Circuit Breaker

Step 1: Define Task policy in airflow_local_settings.py

def metadata_test_pre_execute(context) -> None: Set up Datahub Connection
hook: DatahubRestHook = DatahubRestHook("datahub_longtail")

host, password, timeout_sec = hook._get_config()

config: MetadataTestCircuitBreakerConfig = MetadataTestCircuitBreakerConfig(
e Create a Metadata Test

datahub_token=password, Cl rCUit Brea ker
timeout=timeout_sec,

)

cb = MetadataTestCircuitBreaker(config)

print(f"context: {context}")

ti = context["ti"]

inlets = get_inlets_from_task(ti.task, context) Check lj: all the metadata tests

for inlet in inlets:
print(f"Urn: {inlet.urn}") paSS for all the inlets Of the
if cb.i1s_circuit_breaker_active(inlet.urn):
print(f"Circuit Breaker is active for {inlet.urn}") ‘task
raise Exception(f"Metadata Test Circuit Breaker is active for {inlet.urn}")
else:
print(f"Metadata Test Circuit breaker is closed for {inlet.urn}")
return

Define a task policy which

task_policy(task: BaseOperator): .
print("Applying task policy”) get applied to every task

task.pre_execute = metadata_test_pre_execute

in every dag

DATA+AI
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Realizing Reliability

Preventative Metadata : The Data Reliability Toolkit

DataHub Incidents

Y DataHub Tests
At Scale

DataHub Assertions

DataHub Operations




ﬁ Active Metadata

Inject metadata into the operational plane

A




3 Must-Haves for Connecting the Dots

Metadata 360 Shift Left Active Metadata

Combine technical and Declare & collect metadata Inject metadata into
business metadata at the source the operational plane

DATA+AI
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ﬁ!.’ slack.datahubproject.io

Now you're ready to
connect the dots!

pip install acryl-datahub]

Y datahub docker quickstartl @

DATA+AI

2222222222



Thank you

S\ Shirshanka Das
\&; CEO and Co-Founder, Acryl Data A




