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. Egeria’s webinar program
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Title
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Presenter
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Open lineage

What next after you
have built a catalog.

Part 1: the journey

Kubenetes
operators and
Egeria

Time Travelling with
Egeria

How to build a
repository
connector

This session will describe the purpose of lineage, what type of information needs to be collected and how this is information is managed and used in an enterprise with
Egeria.

Zoom Conference https://zoom.us/j/523629111

Journey from manual cataloging, to using automated integration and templating. Metadata discovery and stewardship will be covered here also as well as metadata
deduplication.

This session will cover how easy it is to run Egeria in Kubenetes and how the Egeria Kubenetes operator can be used to manage Egeria in a Kubenetes environment.

Every wanted to know what the state of your metadata was at some specific time in the past? This session will introduce the Crux open metadata repository that supports
these historical metadata queries.

Every wanted to build an OMRS repository connector? This session will take you though what the considerations are and you need to do. It will show how to create the
simplest "Hello World" connector.

Ljupcho Palashevski
and Mandy Chessell

Mandy Chessell

Nigel Jones

Chris Grote

Chris Grote

<§’\> EGERIA
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~ Today’s Agenda

= What is lineage?
= Lineage Architecture

= Lineage Capture
= Lineage Stewardship

= Lineage Preservation and Use

= Demo

<§"> EGERIA
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~ What if the data you are using reveals unexpected results?

Americas Sales Results By Month
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What is lineage?

= Lineage shows how data flows from its origins to its various destinations. This
includes details of the processing along the way. It is used to understand:

= whether the data used in reports and analytics models has come from the correct sources and
has passed through the correct processing (known as traceability of data).

= what would be the impact on downstream processing and consumers if something was changed
(known as impact analysis).

= whether the operational processes that implement the data flows are executing correctly (known
as governance by expectation).

g} EGERIA

https://egeria-project.org 6



Examples of processes

read write
File Spark Job Kafka Topic
A

lookup

\ 4

[ Hive Table

Microservice

| call }
-

~—

update

load distribute
DataStore Replication

@ EGERIA
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The lineage graph emerges ...

Lineage capture involves contributions from
many technologies Report

A
Each technology contributes what they know v

to open metadata and Egeria stitches it
together. AP

The stitching process is a
mixture of automated matching
and human stewardship.

A\ 4

metadata types increases the

H Replication H Hive Table H Spark Job H Airflow DAG H Kafka Topic \}

Consistency in naming and use of open
Analytics Model Avro File

effectiveness of the stitching process.

@ EGERIA
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. The abstract lineage graph

~
Process

API
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Capture, Stewardship, Preservation and Use

Processing

Capture Engines Preservation and Use

Egeria General

" User Interface
File systems

Data Engine Proxy

Database

| Servers ] DCTD)‘%}\E

Metadata Access
Server

Document
Managers

Metadata Access

Daemon > Cohort [ a— > Open Lineage Server

\/

Event

Managers i i I

API
Managers

Egeria Ecosystem
User Interface

OpenLineage
Log Store Engine Host < > Me(adsaelraV :::cess Dﬁ
Security Data Catalogs
Enforcement,
Tools

T} EGERIA Stewardship
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Capturing two types of lineage

= Design Lineage

= Shows the paths of data flow through data sources and processes

= QOperational Lineage

= Shows when processes ran, how much data they processed, what
they discovered about the content

@ EGERIA
https://egeria-project.org

traceability of data

impact analysis

governance by expectation
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Static and Dynamic Capture

= The static aspect involves cataloguing all of the resources that are deployed
into your digital landscape. This defines the data sources and processing
engines and how they link together. Ideally this cataloguing is done as these
resources are deployed, which may then be augmented with automated
cataloguing of resources and metadata discovery. It is also possible that tools
may catalogue resources under the guidance of their users and this metadata
is shared with the open metadata ecosystem.

= The dynamic aspect captures information about the activity that happens day-
to-day, such as the running of processes, and its effects. This could include
details of the volumes of data discovered and/or processed along with any
analysis of its contents.

g} EGERIA
https://egeria-project.org 14



Comparison of lineage capture for different technologies

Deployment [ Source Database H Process }

Y

( Destination }

L Database

| 0
\\
Operations > (
» Process Instance
J
Source File Destination File
Deployment [ Template J [ Process } [ Template }
=
) ( | ) ( )
\\ ( ) ( )
Operations > ( ) > (
Source File :> Process Instance C) Destination File
J \L J {
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The OpenLineage Standard  (ntps:/openiineage.iof)

= Provides a standard payload {{urlroot}}/api/v1/lineage
and API URL for dynamic oo ;

lineage capture '—
F
ey

RunEvent

Spark Engine — —>

Data Sources @ %

https://egeria-project.org
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OpenLineage events

Run Facets

C/EGERIA

nominalTime: { NominalTimeRunFacet }

_producer : <URL of producer code>

_schemaURL : <URL of schema>

nominalStartTime : <date-time>

nominalEndTime : <date-time>

parent : { ParentRunFacet }

_producer : <URL of producer code>

_schemaURL : <URL of schema>

run :

runld : <guid>

job :
namespace : <string>

name : <string>

https://egeria-project.org

RunEvent

eventType :

« "START",

« "COMPLETE",
« "ABORT",
« "FAIL",

« "OTHER"

eventTime : <date-time>
run: {Run}
runld : <guid>

facets:

additionalProperties: {facetName, Cus tonFacetContent }

job: {Job}
namespace : <string>
name : <string>

facets:

additionalProperties: {facetName, CustomFacetContent }

inputs :
[

namespace : <string>
name : <string>

facets:
additionalProperties: {facetName, Cus tomFacetContent }
inputFacets: {InputDataSet}

additionalProperties: {facetName, CustonFacetContent }

outputs :
[

namespace : <string>
name : <string>
facets:
additionalProperties: {facetName, Cus tomFacetContent }
outputFacets: {OutputDataSet}

additionalProperties: {facetName, CustomFacetContent }

producer : <URL of producer code>

'schemaURL : <URL of RunEvent spec>

17



Example process and its events

Onboard Data File

Landing Area Run Quality Analysis Categorise Data File Move Data File Data Lake Folder

eventType="START", eventTime=<date-time>, runld=1, job="Onboard Data File", inputDataSource="Landing Area"

eventType="START", eventTime=<date-time>, runld=2, parentRunld=1, job="Run Quality Analysis", inputDataSource="Landing Area"

eventType="OTHER", eventTime=<date-time>, runld=2, parentRunld=1, job="Run Quality Analysis", dataQualityMetrics={...} ‘

eventType="COMPLETE", eventTime=<date-time>, runld=2, parentRunld=1, job="Run Quality Analysis", inputDataSource="Landing Area" ‘

eventType="START", eventTime=<date-time>, runld=3, parentRunld=1, job="Categorise Data File", inputDataSource="Landing Area"

eventType="COMPLETE", eventTime=<date-time>, runld=3, parentRunld=1, job="Categorise Data File", inputDataSource="Landing Area" ‘

eventType="START", eventTime=<date-time>, runld=4, parentRunld=1, job="Move Data File", inputDataSource="Landing Area", outputDataSource="Data Lake Folder" |

eventType="COMPLETE", eventTime=<date-time>, runld=4, parentRunld=1, job="Move Data File", inputDataSource="Landing Area", outputDataSource="Data Lake Folder" ‘

eventType="COMPLETE", eventTime=<date-time>, runld=1, job="Onboard Data File", inputDataSource="Landing Area", outputDataSource="Data Lake Folder" ‘

@ EGERIA

https://egeria-project.org
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OpenLineage runtimes

= Marquez
(https://marquezproject.github.io/mar

quez/) is the reference "=
implementation '

Spark Engine —

Data Sources @ %

https://egeria-project.org
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RunEvent

>

iodpu3 41 1H 8beaur] uado

Marquez

19


https://marquezproject.github.io/marquez/

OpenLineage runtimes — the proxy backend

Asynchronous
integration with
F Egeria
l (o) Integration Daemon Metadata Access Server

Spark Job 3
=}
C
= Lineage Integrator OMIS
[
Q

. @ Proxy ) )
Spark Engine — > T Backend 4| Lineage Integration N Asset Manager

| \ 2 Connector OMAS
o
m
>
o
°
]
2

Data Sources
Kafka Topic

Self-contained deployment environment

@ EGERIA
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OpenLineage runtimes — direct integration with Egeria

Direct integration with

Egeria
' Integration Daemon
lF ) Metadata Access Server
' O | Lineage Integrator OMIS
Spark Job 3

3
c
3
[0
Q0
3

Spark Engine ﬁ Lineage Integration Asset Manager 3 -
T L” Connector OMAS
m
=
o
o
Q.
=l

Data Sources @ %

@ EGERIA
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Egeria’s OpenLineage support

=
G==)

Spark Engine

Data Sources

C/ EGERIA

Egeria

—

Direct integration with

juiodpu3 4 | H besur] usdo

Choosing what to save

Integration Daemon

Lineage Integrator OMIS

Marquez

OpenLineage
Log Store

A

Validating execution

Engine Host

against expectations.

N

Governance Action OMES

‘ Process Validation

Lineage

Connector

Metadata Access Server

Database Integrator OMIS

Asset Manager
OMAS

Files Integrator OMIS

Data Manager
OMAS

Metadata Capture.

Correlation important
across the different
metadata capture
mechanisms

 — Cohort Topics

https://egeria-project.org

‘ Connector

Governance Engine
OMAS

Metadata Access Server
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OpenLineage Log Store

= Auditing
= Analysis

EGERIA

v

v

v

openlineage.log

v

v

governance-action-process:clinical-trial p 5 y
provision-weekly-measurements-governance-action-type [
iy a382470e-0e3f-4ddd-8a46-dea28c74bcf6-2021-11-6:15-58-23:812000000-START.json {
) a382470e-0e3f-4ddd-8a46-dea28c74bcf6-2021-11-6:15-58-41:907000000-COMPLETE.json o
iy b978fa80-e28c-4891-908d-63e84b7c830a-2021-11-6:14-15-45:536000000-START.json
) b978fa80-e28c-4891-908d-63e84b7c830a-2021-11-6:15-52-59:459000000-COMPLETE.json
%y dbfalb9b-df84-47d1-bea2-c5a821b5ab89-2021-11-6:15-57-58:574000000-START.json
7y dbfalb9b-df84-47d1-bea2-c5a821b5ab89-2021-11-6:15-58-39:100000000-COMPLETE.json
% f29dd651-a191-422a-bc7c-0afd6b341b71-2021-11-6:15-57-10:22000000-START.json
% £29dd651-a191-422a-bc7c-0afd6b341b71-2021-11-6:15-58-22:709000000-COMPLETE.json
initiateGovernanceAction ¥
AssetGovernance:copy-file
AssetGovernance:delete-file
iy Oed14adc-8f7f-47d9-911c-9c400938bcb0-2021-11-6:16-16-44:199000000-START.json
& Oed14a4c-8f7f-47d9-911c-9c400938bcb0-2021-11-6:16-16-53:92000000-COMPLETE.json )
% 2a2b86ed- 8f6d-40b1-8bf8-974d16c220e8-2021-11-6:16-13-26:486000000-START.json
iy 2a2b86ed-8f6d-40b1-8bf8-974d16c220e8-2021-11-6:16-15-58:649000000-COMPLETE.json
iy 5094732d-e180-4c01-ad2b-da68f1466971-2021-11-6:14-2-43:556000000-START.json
iy a782402f-3639-40a1-9d99-cb3c6730d29e-2021-11-6:16-17-0:22000000-START.json
iy a782402f-3639-40a1-9d99-cb3c6730d29e-2021-11-6:16-17-15:336000000-COMPLETE.json
AssetGovernance:nested-in-folder
myNamespace
i
categorise-data-file
) ecea439e-228c-4264-82d9-4a82576d5002-2021-11-6:13-52-8:208000000-START json }
) ecead39e-228c-4264-82d9-4a82576d5002-2021-11-6:13-52-13:431000000-COMPLETE.json }
) ecead39e-228c-4264-82d9-4a82576d5003-2021-11-6:13-54-21:758000000-START.json
7y ecea439e-228c-4264-82d9-4a82576d5003-2021-11-6:13-54-25:173000000-COMPLETE.json 3}
move-data-file 1
y d4736e42-125d-436f-97ce-34b11940d002-2021-11-6:13-52-16:694000000-START.json {
7y d4736e42-125d-436f-97ce-34b11940d002-2021-11-6:13-52-19:887000000-COMPLETE.json o
iy d4736e42-125d-436f-97ce-34b11940d003-2021-11-6:13-54-28:550000000-START.json
y d4736e42-125d-436f-97ce-34b11940d003-2021-11-6:13-54-32:301000000-COMPLETE.json }
onboard-data-file a
) 304e5f23-4667-4d26-9499-2f30d8e17002-2021-11-6:13-47-47:897000000-START. json
y 304e523-4667-4d26-9499-2f30d8e17002-2021-11-6:13-52-23:381000000-COMPLETE.json {
7y 304e5f23-4667-4d26-9499-2f30d8e17003-2021-11-6:13-54-8:521000000-START.json {
i 304e5f23-4667-4d26-9499-2f30d8e17003-2021-11-6:13-54-35:365000000-COMPLETE.json
run-quality-analysis
3 4cb8a46b-6271-4791-925c-9ae7123d1002-2021-11-6:13-47-51:25000000-START.json {
) 4cb8a46b-6271-4791-925c-92ae7123d1002-2021-11-6:13-47-54:213000000-OTHER.json ¥
iy 4cb8a46b-6271-4791-925c-9ae7123d1002-2021-11-6:13-52-4:462000000-COMPLETE.json i
7y 4cb8a46b-6271-4791-925c-9ae7123d1003-2021-11-6:13-54-11:799000000-START json
iy 4cb8a46b-6271-4791-925c-92ae7123d1003-2021-11-6:13-54-15:340000000-OTHER.json }
1 4cb8a46b-6271-4791-925c-92e7123d1003-2021-11-6:13-54-18:764000000-COMPLETE.json

https://egeria-project.org



Egeria’s OpenLineage support — more detalil

C/ EGERIA

Third Party
Technology °

OpenLineage
Kafka Topic

Kafka OpenLineage
Receiver Integration
Connector

- Registered —

Integration Daemon

Lineage Integrator OMIS

Lineage Integrator OMIS's
Context Manager

APl-based
OpenLineage Log
Store Integration
Connector

OpenLineage

File-based
OpenLineage Log

Third Party

3
o
(2}
m
=
o
°
Q.
2

abeaur] uado

Technology n

Asset Manager
OMAS OutTopic

Asset Manager
° OMAS Client

Governance Action
OpenLineage

Integration

Connector

Context

—> Listeners L

Store Integration
Connector

Asset Manager OMAS REST API calls

OpenLineage
Cataloguer
Integration Connector

Context

Asset Manager
OMAS Client

A

L]

Asset Manager OMAS

Metadata Access Server

https://egeria-project.org
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landing-area-file

(a

Search Jobs and Datasets

) (ns myNamespace v) APl Docs

categorise-data-file

©

move-data-file

©

onboard-data-file

©

run-quality-analysis

LATEST RUN RUN HISTORY

® categorise-data-file
ID
ecead39e-228¢-4264-82d9-4a82576d5003
ecead39e-228¢-4264-82d9-4a82576d5002

ecead439e-228¢c-4264-82d9-4a82576d5001

data-lake-file

State
@ COMPLETED
@ COMPLETED

@ COMPLETED

Created At
Nov 06, 2021 01:54pm
Nov 06, 2021 01:52pm

Nov 06, 2021 01:47pm

Started At
Nov 06, 2021 01:54pm
Nov 06, 2021 01:52pm

Nov 06, 2021 01:47pm

Ended At
Nov 06, 2021 01:54pm
Nov 06, 2021 01:52pm

Nov 06, 2021 01:47pm

LOCATION X

Duration
Om 03s
Om 0Ss

Om 03s




Capture, Stewardship, Preservation and Use

Processing

Capture Engines Preservation and Use

Egeria General

" User Interface
File systems

Data Engine Proxy

Database

| Servers ] DCTD)‘%}\E

Metadata Access
Server

Document
Managers

Metadata Access

Daemon > Cohort [ a— > Open Lineage Server

\/

Event

Managers i i I

API
Managers

Egeria Ecosystem
User Interface

OpenLineage
Log Store Engine Host < > Me(adsaelraV :::cess Dﬁ
Security Data Catalogs
Enforcement,
Tools

T} EGERIA Stewardship
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Stitching

= Data passing relationships add the links to
show which process called another and the
style of the invocation.
= DataFlow - Shows that data is passed between the

two processes - typically by the processing engine
that hosts them.

= ControlFlow - Shows that control is passed between
the two processes - typically by the processing
engine that hosts them.

=  ProcessCall - Shows that one process makes an
explicit call to another.
» [ineageMapping relationships associates
two elements from different assets that are
equivalent.

G’\ EGERIA

https://egeria-project.org

ProcessCall

Process A

Process A

SR

LineageMapping

Process B

Process B

i B

Process A

Schema

Process B

Schema

,—| LineageMappin,
» Col1 S it
L=

3
>

Param 1

LineageMapping

>
>

Param 2

=
E=a—
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~ Lineage capture, preservation and use

Third Party
Technology

Third Party
Technology

<§’\> EGERIA

A

Data Engine Proxy

4

Metadata Access Server

Data Engine
OMAS

Topic

Metadata Access Server

Asset Lineage

REST API

Open Lineage Server

OMAS I‘

Services REST

Open Lineage

Client

»
»

Lineage Topic

Open Lineage Services |<

/

REST API



Building a lineage warehouse

@ EGERIA

Metadata arrives on the cohort
topic.

Asset Lineage looks at lineage
metadata, completes lineage
context for assets and sends it
for preservation.

Open Lineage Server stores
lineage elements building up the
lineag graph.

Backgound jobs run to optimize
the querying and detect
changes.

Apps or tools query lineage
information for consolidated
business views and further use.

Cohort Metadata

Metadata Access Server

Asset Lineage

REST API

Open Lineage Server

OMAS

Lineage Topic

https://egeria-project.org

Open Lineage Services

Lineage REST API

Asset .
Lineage | ‘Ifeage

Client

Lineage Event Listener

Y - T

Lineage Graph Connector

A

<

Lineage GUI

Open Lineage )|
Services REST
Client

REST API °

<

Lineage Graph



Excercise 1

Capturing lineage manually

in will start with minimal use-cass and
. weloped ETL tool that
cessible by the tool. ConvertF1leToCSV is script that reads file ¢

In this exercise Peter and B S o create lineage manualy. They are looking at simple high level transformation activity

mplemented using CecoETL, in-house d hon scripting language. Files from previous clinical trials are stored on server locaticn

st of legacy system of records and transform it to cev file structure.

okd-archive. dat > ConvenFieToCSY > ok-archive.cav

Simple ineage

For u

2s like this one, Data Engine Access Service (OMAS) AP seems perfect match. It enables external data platforms, tools or engines 1o interact with Egeria
and share metadata needed 1o construct lin

ge graph.

Check if assets are present in the catalog

Al first, Erin w

ts 10 be sure upfront th

ria Ul Asset Catalog search o 1 fist she needs to log in.

Important: When running this axp e Egeria Ul running in ntainer to your

al network and

ria Ul go

username: erinoverview
password: secret

Powerac by r EGERIA

<§)> EGERIA
- |ntps/legeria-projectorg 32



~ Horizontal lineage view

Dﬁ
Dmcgvm »  Process

LineageMapping
» csv
- DataStore

_——

i
»| Param

L
i
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~ Vertical lineage view

GlossaryTerm
(First Name)

SemanticAssignment

<@> EGERIA




~ Vertical lineage view example

/ asset-lineage / First Name / vertical-lineage

Vertical Lineage

@ Legend v
<
o~ o~ o o o~ o~ o~ o~ o~ P
« fan Aan n s “n Ao e
H el sV el — e

<§)> EGERIA
- |ntpsilegeria-projectorg



Open forum

Questions?

<§"> EGERIA
- |ntpsilegeria-projectorg



THANK YOU!

https://odpi.github.io/egeria-docs/features/lineage-management/overview/

-e

U/ EGERIA

G’\ EGERIA
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. Egeria’s webinar program

Date time

Title

Description

Presenter
8th 15:00 Open lineage This session will describe the purpose of lineage, what type of information needs to be collected and how this is information is managed and used in an enterprise with Ljupcho Palashevski
November uTC Egeria. and Mandy Chessell
2021 Zoom Conference https://zoom.us/j/523629111
6th 15:00 What next after you Journey from manual cataloging, to using automated integration and templating. Metadata discovery and stewardship will be covered here also as well as metadata Mandy Chessell

December uTC

have built a catalog.

deduplication.

2021 Part 1: the journey

10th 15:00 Kubenetes This session will cover how easy it is to run Egeria in Kubenetes and how the Egeria Kubenetes operator can be used to manage Egeria in a Kubenetes environment. Nigel Jones
uTC operators and

January Egeria

2022 Y

7th 15:00 Time Travelling with = Every wanted to know what the state of your metadata was at some specific time in the past? This session will introduce the Crux open metadata repository that supports Chris Grote
uTC Egeria these historical metadata queries.

February

2022

7th 15:00 How to build a Every wanted to build an OMRS repository connector? This session will take you though what the considerations are and you need to do. It will show how to create the Chris Grote

March uTC repository simplest "Hello World" connector.

connector
2022

<§’\> EGERIA



