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Agenda

-  Why lineage and what are customers looking for?

- Introduction to data lineage in Amazon DataZone

- Why OpenLineage and why does it matter?

« Customer journey on Amazon DataZone data lineage

- QR&A
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| Building a healthy data ecosystem

Team B




Maslow's Data hierarchy of needs

New opportunities

‘ Business optimization
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| The possibilities are endless

Dependency tracing
Root cause identification
Issue prioritization
Impact mapping
Precision backfills
Anomaly detection
Change management
Historical analysis
Compliance
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'
What some vendors say about lineage

Fully automated
Real-time
End-to-end 360° visibility

Easy Al/ML-powered
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I The best time to collect metadata

R i B )
26m until GPS information display
sunset Latitude N40°52'51.5" =)
Longitude W73°19'42.4" Vi
Elevation 49m L
UTC_ _12/13/201215:25:09 .;:':é"‘,. 7
Satellite reception &l 3D : ; ( \‘551)-
You can try to infer the ... Oryou can capture it
date and location of an when the image is
image after the fact. .. originally created
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| OpenLineage

Mission

To define an open standard for
the collection of lineage
metadata from pipelines

as they are running

(This is evolving)
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Where OpenLineage fits

oo | B Al Kbt e, oo

OpenLineage

HTTP Kafka HTTP HTTP
Backend ) : . .
client client client client

Azure Event Hubs Kafka topic ‘:' Kafka topic
Consumers Microsoft M\ MARQUEZ aWS
L ] [ ~ ‘7
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| Before OpenLineage
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With OpenLineage

MARQUEZ
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' OpenLineage contributors
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' OpenLineage integrations
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The OpenLineage (reference) stack

User Interface

(marquez-ui)

Query API

(marquez-api)

Lineage Repository

(marquez)

Metadata Collection API

(openlineage)

openlineage-airflow openlineage-spark openlineage-dbt
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OpenLineage uses a “push” model

X REST
=
K sobrun T

Marquez

(or another OpenLineage-
compliant backend)

\_ J

Jobs run within at least one They emit OpenLineage Information is analyzed
orchestration system metadata to a backend using Ul & APIs
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Data model

aws

p S

tfransition
tfransition time

© 2024, Amazon

Web Services,

run

run uuid

job
job id
(hame based)
inputs /
outputs

dataset id
(hame based)

, Inc. or its affiliates. All rights reserved.

Run Facet

Job Facet

Dataset

Facet

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)



Lifecycle of a job run

START

runlD
eventType: START

event fime
producer
input datasets
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RUNNING

runiD
eventType: RUNNING
event time
producer
facets

COMPLETE

runliD
eventType: COMPLETE
event fime
producer
output datasets




Extending the model with facets

Facets are atomic pieces of metadata attfached to core entifies.

Self-documenting Familiar

Facets can be given unique, Facets are defined using JSON
memorable names schema objects

Flexible Scalable

Facets can be affached to any Prefixes on names are used to
core entity: Job, Dataset & Run establish discrete namespaces
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I Themes we hear from customers

Graphical view to help users be more productive, make better decisions,
and comply with regulations

SaRdct el Governance
analysis shooting
Build trust to ensure Reduces the time When a data issue is For audit purposes,
data assets are required for change reported, the issue provide scalable
matched to correct management and source should be approach to see how
use cases troubleshooting easily identified by data assets are used
activities the user diving deep and accessed
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I : :
Data lineage in Amazon DataZone

What's available in GA

M@ overview O DATA #® ENVIRONMENTS i MEMBERS

« Automated lineage from AWS Glue and
ntity PerBuyerl

Amazon Redshift data sources including
AWS Glue ETL and notebooks

* APl support — OpenLineage compatible

* Interactive visualization with dataset and

column lineage with versioning

* Enhance with Al lineage using custom

assets to dive into Al models, dashboards,

or other assets
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Meet the marketing team!

L 8 8 ¥

Julia Susan

Data engineer Administrator

Marina Julia
Marketing analyst Data engineer

| need to investigate | need to fulfill audit

| need to understand
why a report is showing  requests by tracing

| need to confirm

the origin of a data the impact of my
asset to confidently work on dependent incorrect data and reporting figures
use it in my analysis objects to avoid quickly fix what broke back to sources
unintended changes along the way and identifying
transformations applied
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A4

Marina
Marketing analyst

Technical/business metadata of
upstream connections

Usage information of the data
asset (i.e., used by 75 reports)

Origin information across all
connected data assets
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Data origination

Marina begins by looking at the Lineage tab on the data asset detail page. From there she
navigates upstream to understand data provenance.

Inventory

M overview O DATA @ ENVIRONMENTS 22 MEMBERS

[ U] 3]
Catalog Domain

‘ ° frontend-user

INEAGE INF( SCHEMA  HISTORY

Glue table

Jul 14, 2023, 06:49:26 PM
ATA FORMS (2)

DatasetFormType

ASSET

Asset lineage form

atsmdcne7297af

Glue table

4ghtOpp1q7f2cn

4ghtOpp1q7f2cn




Impact analysis

Julia starts with the data asset she would like to modify. From that asset she views
downstream dependencies to understand impact.

[ U] 5]
1 frontend-user
Catalog Domain

JU I.la M overview O DATA @ ENVIRONMENTS 22 MEMBERS

Data engineer

Inventory RE-PUBLISH ASSET

® New revision is available to publish

This is the data asset for the Inventory table

* Understand downstream
dependencies

Subscription target node SubsOpp1q7f22q

D Inventory_Web_Marketing_Model
23 526 PM Sale project

nventory 83jpowgjrwijfr

» See usage information of the data
asset (i.e., used by 3 reports,
1T month ago)

envidwgjrwjfr

SubsOpp1q7f22q

Privacy | Site terms | Cookie preferences | © 2024 Amazon Web Services, Inc. or its af
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Troubleshooting analysis

Maria contacted Julia to report a data issue. Julia starts to investigate the data
movement to understand what would have caused the issue.

- N s oo B (Gt
Catalog Domain

JU l.la in M overview O DATA @ ENVIRONMENTS 22 MEMBERS

Data engineer
Inventory

* Understand the report’s
upstream data

Dive into what jobs were run and
their status

Look into the query that was
executed to derive that data for
the report
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Regulatory compliance

Susan starts at the report detail page and selects the report column in question.
She looks upstream to see how the column was calculated and from which sources

to respond to auditors’ queries.

U] 3]
a frontend-user
Catalog Domain

S .lJ .Sa n ™ ﬂ OVERVIEW Q DATA € ENVIRONMENTS <& MEMBERS
Administrator
Inventory

« View lineage of data assets along
with columns

Traverse the lineage graph to
view the upstream/downstream
transformations for a column

View snapshots of an asset to
view how columns have changed
over time
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Demo 1 - AWS Glue ETL

Central governance account

A

Data Producer

(CEIES)

(a ‘ ")

DataZone [re—

&—8-8-r T—p [

&=
Amazon Aurora  AWS Glue Amazon S3  AWS Glue AWS Glue Amazon S3 AWS Glue Sales Lineage
Data Data Project
Catalog Catalog " )
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(59 | W Build a trusted data foundation X [B] Domain | corporate | Amazon D: X | Bl Asset | Amazon DataZone B Job detaits - Editor - aWS Glue X [E] Asset | Amazon DataZone

@ (O

M ovERVIEW (O DATA  # ENVIRONMENTS MEMBERS

¢ Back

[ ASSET PUBLISHED

Total Quantity Per Buyer

Technical name: total_gquantity_per_buyer - Asset type: Glue Table

No description

BUSINESS METADATA SCHEMA ASSET FILTERS DATA QUALITY LINEAGE SUBSCRIPTION REQUESTS HISTORY
SUMMARY EDIT

The “total_guantity_per_buyer" table is a orucial data source for retail businesses, providing valuable insights into the purchasing behavior and demographics of their customers. This table contains information about the total guantity of products purchased by each customer or user, along with their associated
user ID, username, city, and state.

The city and state columns provide important geographic information about the customer's location, which can be leveraged by retail managers and marketers to understand reglonal trends, target marketing campaigns, and optimize product distribution. The total_guantity column represents the cumulative
quantity of products purchased by each customer across all their transactions, offering a comprehensive view of their overall purchasing activity.

The userid column serves as a unique identifier for each customer or user, enabling the tracking of individual purchasing patterns and the ability to personalize the customer experience. The username column provides an additional layer of customer information, potentially allowing for more targeted marketing
efforts or the identification of influential brand advocates.

This table cam be instrumental in various retail-related analyses and decision-making processes. Retail managers can use the data to identify high-wolume customers, understand regional purchasing preferences, and allocate resources more effectively. Marketers can leverage the insights to develop targeted
campaigns, personalize product recommendations, and enhance customer engagement. Analysts can utilize the data to uncover trends, forecast demand, and make informed strategic decisions that drive business growth and profitability.

Use Case

The “total_guantity_per_buyer” table can be utilized by various retall prefessionals and erganizations to drive strategle decision-making and enhance everall business performance. This table ean be particularly valuable for:

Product Listing and Inventory Management: Retail managers and product planners can leverage the data to identify high-volume customers and their purchasing preferences, allowing them to optimize product assortment, pricing, and inventory levels to meet customer demand more effectively.

Sales Analysis and Forecasting: Retail analysts and business intelligence teams can use the data to uncover regional sales trends, forecast future demand, and make informed decisions abaut resource allocation, marketing strategies, and expansion plans.

Customer Engagement and Loyalty Programs: Retail marketers and customer experience professionals can utilize the data to personalize product recommendations, develop targeted marketing campaigns, and enhance customer loyalty by catering to the unique needs and preferences of high-volume buyers.

The data in this table can benefit a wide range of retail-related organizations, including brick-and-mortar stores, e-commerce platforms, and omnichannel retailers. It can also be valuable for industry analysts, consultants, and researchers studying consumer behavior and trends in the retail sector.

SHOW LESS -

README EDIT

How to Use Access the Data: Use your organization's data platform to locate and access the Total Quantity Per Buyer asset. Run Queries: Execute SQL or equivalent queries to retrieve aggregated data. Apply Filters Customize the dataset by applying relevant filters (e.g., product type or time frame). Export Results:

Save the queried data in your preferred format for dewnstream applications.

SHOW LESS -

GLOSSARY TERMS What's this?
Mo terms found
Annotate this asset with terms

ADD TERMS

n
Catalog

ASSET DETAILS

DATA QUALITY SCORE

View data quality details

PUBLISHED REVISION
7

CATALOG VISIBILITY
Searchable

LATEST INVENTORY REVISION
7

OWNING PROJECT

sales

DOMAIN UNIT
corporate
SUBSCRIPFTION APPROVAL

Required

LAST MODIFIED BY
WSParticipantRole

UPDATED AT

Nov 25, 2024, 03:10:30 PM
CREATED BY

SYSTEM

CREATED AT

Nov 25, 2024, 03:01:47 PM

SUBSCRIBER COUNT
1

B

5]
Domain

no% v

. WS5Participant...
BA3992805200

ACTIONS -




Demo 2 - Integration with DBT

§ Central governance account

(s )
<
v
DataZone JE—
Data Producer t G
(Sales) AWS Glue L"Amazon ., Sales Lineage
Data " Redshift " Project
Catalog ..~ e
\_ .
data_sources_db i staging dz_sales
(External - : (Local - DBT) i (Local-DBT)
Manual) .
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d a trusted data foundation X [B Domain | corporate | Amazon D: X | [BJ Asset | Amazon DataZone Job details - Editor - AWS Glue % [BJ Asset | Amazon DataZone

o8 ket 3411 slazone. us-sast-1.on.aws/projects/cyulyithas time: 2 B mnow ¥

L B . WS5Participant...
Catalog Domain - 883992805200

M overview O DATA  # ENVIRONMENTS  Ji MEMBERS

¢ Back

[ ASSET PUBLISHED

Sales By Date ACTIONS ~

Technical name: sales_by_date Asset type: Redshift Table

No description k

BUSINESS METADATA SCHEMA ASSET FILTERS DATA QUALITY LINEAGE SUBSCRIPTION REQUESTS HISTORY

SUMMARY ASSET DETAILS

The 'sales_by_date” table is a comprehensive dataset that captures the daily sales performance of a retail business. This table provides a detailed record of the quantity sold, revenue generated, and various temporal attributes associated with each sales transaction. DATA GUALITY SCORE

The quantity_sold column represents the total number of units of a product or products sold on a given date, offering insights into customer dernand and purchasing patterns. The revenue column, on the other hand, reflects the total monetary value of the sales on a particular day, enabling analysis of the
financial performance and profitability of the business.

83.33
The caldate column provides the calendar date associated with the sales data, typlcally in the format Y¥YY-MM-DD. This information ks crucial for understanding the temporal dynamics of sales, such as seasonal trends, holiday Impacts, and day-of-the-week effects.

The week, month, year, and qtr columns further categorize the sales data, allowing for analysis of sales perfarmance across different time frames. This granular temporal information can be valuable for retail managers and analysts in identifying patterns, forecasting demand, and aligning marketing and View data quality details
operational strategies.

PUBLISHED REVISION
The day column indicates the day of the week (e.g., Monday, Tuesday) corresponding to the sales data, which can be useful for understanding the impact of weekday versus weekend sales. The holiday column serves as a flag, signaling whether the sales date coincides with a recognized holiday {e.g., Christmas,

Thanksgiving), enabling the analysis of the influence of spedial events on sales. 6

CATALOG VISIBILITY
Overall, the ‘sales_by_date’ table provides a comprehensive view of a retail business's sales performance, offering valuable insights that can inform strategic decision-making, optimize inventory management, and enhance marketing efforts to drive growth and profitability. cearchable
Use Case
LATEST INVENTORY REVISION

6

The 'sales_by_date" table can be utilized In various retall-related use cases, catering to the needs of retail managers, analysts, and declsion-makers. This comprehensive dataset can support product listing, sales analysis, customer engagement, and other critical retall operations.

For product listing, the quantity_sold and revenue columns can provide valuable insights into customer demand and the financial performance of individual products or product categories. This information can guide retailers in optimizing product assortment, pricing strategies, and inventory management to meet
customer needs and maximize profitability.

" 4 " 2 " " e . p OWNING PROJECT
In sales analysis, the table's temporal attributes, such as caldate, week, month, year, and gtr, can enable retailers to identify seasonal trends, understand the impact of holidays and weekends on sales, and forecast future demand. This data-driven approach can help retailers make informed decisions, allocate

resources effectively, and develop targeted marketing campaigns. sales

DOMAIN UNIT

The day and holiday columns can also be leveraged to enhance customer engagement. By understanding the impact of weekdays and holidays on sales, retailers can tailor their marketing efforts, in-store experiences, and promotional activities to better align with customer preferences and behaviors.
corporate

This table can benefit a wide range of retall professionals, including category managers, marketing teams, operations managers, and business analysts, It can also be valuable for retall organizations, such as brick-and-mortar stores, e-commerce platforms, and omnichannel retailers, as well as for broader sectors, SUBSCRIPTION APPROVAL
such as eonsumer goods, fashion, and hospitality, that rely on effective sales and inventory management. Required
The data in this table can aid in addressing real-world retail challenges, such as optimizing product assertment, improving inventory management, enhancing customer experience, and driving sales grewth
SHOW LESS - LAST MODIFIED BY

SYSTEM

UPDATED AT
README Nov 25, 2024, 04:05:14 PM
CREATED BY
SYSTEM

CREATED AT
Nov 25, 2024, 04:02:11 PM

Add a readme section

A readme will help users understand this page better

CREATE README

SUBSCRIBER COUNT

o
GLOSSARY TERMS What's this?




SDG&E’s data governance
journey
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| About San Diego Gas & Electric

San Diego Gas & Electric is an innovative San Diego-based energy company
that provides clean, safe, and reliable energy to better the lives of the
people we serve in San Diego and southern Orange counties

=3 e & 73

4,000+ 5.7M 1.5M 905K 17.4K
employees customers electric meters gas meters power line miles
4,100 sqg. mi. N 44.5%
in San Diego and S. Orange counties Z /Qj energy from renewable sources
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Data governance journey at SDG&E

Data mesh Governance and
architecture operating model
« Deployed a data mesh « Enhanced data governance
architecture on AWS via hub and spoke model
« Optimized data pipelines to « Aligned centralized IT to
enable efficient data enable consistency and
production and best practices and
consumption, starting with business-aligned IT to
asset management and drive decentralized agility

customer service

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Innovation
acceleration

Accelerated innovation
velocity, emphasizing data
and laC reusability within the
data mesh and architecture

Building new capabilities
using serverless, cloud native
services to quickly respond
to changing business
conditions



Governing data through the mesh

Source system data Data producers Data products Data consumers Insights/decisions
Data
Data pipelines
Internal Data Mesh API
source pipelines
system A Customer Data
pipelines Bl/reporting
Internal use case
600+ :
source Data Data Business leaders
system B Utility pipelines pipelines S
rm—— operations vision use case Technology leaders
source Data C itv lead
system Z ipeli ommunity leaders
. Data RIREL S NLP/generative y
Enterprise pipelines Al use case
External services Data
Catalo ipelines
data Governagce A Digital twin use
Security case
Integrate once, consume indefinitely
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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I Our solution architecture

S

00
O™

engineers

aws Data producer

AWS Lambda
ingestion job

)

Data

aws Central governance
account
O

202
R
Data stewards
and owners

Amazon DataZone

\Z

~N
/

dWS Data consumer
N1

EEEEEEE >
O~0
AWS Glue O™
transformation job G
Data
engineers

Amazon S3
storage bucket

AWS Glue
ingestion job

Amazon AppFlow
ingestion job

AWS Glue
Data Catalog

AWS Lake
Formation

aws

p S
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Amazon
API Gateway

Amazon
Athena

AWS Lambda
DaaSs function

208,
AR
Data

scientists

Amazon
SageMaker Studio




How SDG&E organizes for data governance

Customer

SDG&E Human
technology resources

VNN

Data office
(hub)

Tech

governance Finance

Cloud and

Cyber e

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Hub is a centralized organization led
out of the Chief Information
Officer/Chief Digital Officer
organization to provide standardized
data and Al services across the
enterprise

are dedicated data and Al
groups for the businesses that drive
domain-specific initiatives while using
the services from the hub

Blue area includes activities beyond
the purview of both the hub and the
spokes, but successful delivery of data
and Al projects vitally depend on them




Innovation: On-premises metadata lineage in
Amazon DataZone

i H adWSsS Sempra Managed Cloud
On-Premises > p 8

Warehouses

Data Mesh Account (Producer) Sempra AWS Consumer
adWs W
~ ‘aWS’ Managed AWS \a sq Account
Central Catalog
% | Amazon 2 % Amazon 5 5| Amazon
<[ _I> » <] D> < < _I>
-:‘ > DataZone publish > DataZone Data Dictionary > DataZone
> v Metadata:l, Subscription
& Data Quality
" Scores,
IAWS Direct .
AWS Glue i
Connect LLM Lineage
Amazon Response
Bedrock
Amazon
i Amazon S3
Claude 3.5 AmazonS3  datazone.post_lineage_event DataZone Portal Amazon Redshift
XML + Sonnet
XML Prompt
<
Amazon S3 Athena AWS Glue
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I
How SDG&E measures data governance success

e

Data mesh and People and culture Accelerating our
data usability ke _ speed to innovate
« Organizational adoption
- Data quality . Standards and
 Data discoverability guidelines published
and accessibility . Federated data teams 1 o O O/
« Speed to onboard delivering persistent 0
new data product value
. Data mesh adoption - Data evolves into a base increase
(both producers and capability rather than
consumers) just an asset

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Your center for d ata

() Amazon SageMaker

Unified Studio (preview)

Streaming | Data | SQL | Machine | Gen Al | Business | Search
Processing Analytics Learning Development Intelligence
_

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Amazon SageMaker

X

Built on
Amazon
DataZone
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Amazon SageMaker Unified Studio

B asser

Sales_2024

Technical name : [Technical Name] + Domain unit : [Domain unit] (] « Asset type ?le Table

Description of all the information and artifacts required for creation of Sales dataset for the organization.

BUSINESS METADATA SCHEMA DATA QUALITY  LINEAGE [

[ Q) search displayed nodes

i

@ - +|0 =

Sales_2024 Built on

Techaical name : [Technical Name] + Domain unit : [Domain unit] |==] « Asset type: § Glue Table

Description of all the information and artifacts required for creation of Sales dataset for the organization. ‘ \ l I l a Z O n
BUSINESS METADATA SCHEMA DATA QUALITY  LINEAGE [N D a ta Z O n e

Custom asset / Table -
Product_info ! [ Q Search displayed nodes ’ = - 4+ O
{
Technical name : [Technical Name)
Event timestamp : Jan 21, 2024, 10:10:12 AM

- ot/ Tubbe

v 3 Columns Product_info
Tochucal name [Techncal Name)
Custom asset / Table 1T vt temestamp Jon 22,2022, 121212 A0
Sales_2024 © ) Cotummn
Technical name : [Technical Name)
Event timestamp : Jan 22, 2024, 12:10:12 AM B9 iy wive O /e (o~
epnalaqurha Techcal name (Tochncst Nome] A G/ Tabe
v 6 Columns Cvent Somestamg | Jon 22, 2022, VINZN2 AM _ Sales_2024
™ Techaical name (Techocal Name)
Custom asset/ Table °“W Lotent dors quabty wore 8889
Customer_sales et Semestanng | Jon 22, 2022, V21212 Ab
18~ voboe =
Technical name : [Technical Name) © 1¢ cotomn
Event timestamp : Jan 21, 2024, 10:10:12 AM Wt e vabve]
v 8 Columns E Cuntomer_sales I
Techmucl name (Techoncsl Name)
« Cvent Semestamg Jon 22, 2022, V21212 AM s came vabor
© 4 Cotumen G
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'
Resources

AT

OpenLineage.io Amazon DataZone
data lineage blog
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' ey Please complete the session
a n y u o 1 survey in the mobile app

Priya Tiruthani Harel Shein Rob Malowney Leo Gomez
tiruth@amazon.com OpenLineage TSC SDG&E golonar@amazon.com
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