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For more than 30yrs, Data
Integration Architecture:

ETL Tools...

Vendor DI Tools...

Kimball EDWs...

Is “Hub and Spoke” our destiny
Data Lakes.. forever...or could we be on a
journey to somewhere else?
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The world around us will keep moving faster and faster...

...IT systems and the data that fuel them are going
to need to become faster and more agile...the

that we follow for DevOps and
DataOps must also be faster and more agile

Our old ways of Data Integration are no longer
sufficient to meet the future.



Data Fabric | Stream Processing | Data Mesh
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Service Mesh - The New
Battleground For The Platform Wars

4 Janakiram MSV senior Contributor @
Cloud
I cover Cloud Computing, Machine Learning, and Internet of Things

f  The rise of containers has led to the microservices paradigm, where software is

developed and deployed as fine-grained services. Multiple services work in tandem

to deliver the expected functionality from the application.
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The future of Data Integration...is Mesh

...a new generation of Data Mesh capabilities will
leave behind the Monolithic Tools of the past to

modern, . data-driven
Applications, Analytics, Data Services and Data
Products of all types



Evolution towards Real-Time Data Mesh

Industry 3.0: Hub and Spoke
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https://en.wikipedia.org/wiki/Dimensional modeling

This data pattern, popularized by Ralph
Kimball and Bill Inmon, has been the
foundation for enterprise data
management since 1993.

It is transaction consistent, can scale up

nicely for most use cases, and is based on
SQL, lingua-franca for most tools.
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Transitional: Kappa Hub
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Lambda: http://nathanmarz.com/blog/how-to-beat-the-cap-theorem.html
Kappa: https://www.oreilly.com/radar/questioning-the-lambda-architecture/

By 2010, the Lambda (big data) pattern
was common. In 2014, Jay Kreps (of
LinkedIn) questioned the Lambda
Architecture and spawned Kappa.

Kappa architecture principles consider
batch processing as a special case of
stream processing. Use a historized event
log to process both real-time as well as
batch processing.

Mesh

Mature: Distributed Kappa

mesh & wicroservice controls
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Sal | Analytics
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By 2020, IT infrastructure has
dramatically changed — networking,
containers, cloud, compute, Kubernetes,
loT etc have all pushed data to the edge
and redefined DevOps.

The emerging model is a distributed
mesh of data, logs, stream data
pipelines, change events, and time
series data that flows seamlessly across

clouds. E



https://www.oreilly.com/radar/questioning-the-lambda-architecture/
https://en.wikipedia.org/wiki/Dimensional_modeling
http://nathanmarz.com/blog/how-to-beat-the-cap-theorem.html

https://www.voutube.com/playlist?list=PL
&3 YouTube bamhpwYrlZJ-583p3KOGDAd6038ilywe

Data Mesh Series

Part 1: Best Practices for How to Handle the

CDC and Distributed Maintaining Transaction Mana!glng Table to.Top|c Change Stream: Partial
Mappings, Accounting for

Deployment Topologies:
Mid-tier, End-Point, Topic

Commit Logs Consistency with : Supplemental CDC, .
- Schema Evolution etc. : Partitions etc.
Replication and Kafka Caching, Lookups etc.
el Event Patterns for CDC: Event Driven Processing,

Understanding the

Microservices Design . . * Transaction Outbox with CEP, ESP Time Series,
. GoldenGate Microservices + CQRS with CDC
Patterns for the Data Tier e e + Event Sourcing with CDC & GoldenGate Stream
* Saga with CDC Analytics
Part 3: o . .
Demo of Application & What’s in a Name? Data Purpose of a Data Demonstration Video: Retail / Inventory Analysis

abric, Data Hub, Data Architecture: Operational * Sources: Weather.comf Oracle DB, Retail Cloud, AWS S3, Salesforce
* Targets: Data Lake (Object Storage and Autonomous Data

Data Integration Mes' ) ,
Viesh, Service Mesh vs. Analytic Use Cases Warehouse), Data Services (Mobile APIs), Stream Analytics

Part 4:
Monolith to Mesh, the Brief History of

Future of DI Tools (Monolithic) Integration
Tools

— O gt

Future of Data Integration Business Value of a Data  Creating Successful Data
is Mesh Mesh (vs. the Monoliths) Products



https://www.youtube.com/playlist?list=PLbqmhpwYrlZJ-583p3KQGDAd6038i1ywe

Brief History of Integration Tools
Data Mesh as a Next Step
GoldenGate Strategy for Data Mesh

GoldenGate Event Stream Processing
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Call to Action




Brief History of Enterprise-class Integration Tools

Historically, integration
tools have focused on
specific tiers of the
software architecture:

App Biz Process
Integration —

APIs

Data

Integration Data
Consistency

Focus on committed, reliable and
ACID-grade data, typically for both
Operational (OLTP) and Analytic
(OLAP) workloads...
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Business Process Management (BPM)

st\q

Transaction Enterprise Application Service-Oriented Integration Platform
Processing Systems (TPS) Integration (EAI) Architecture (SOA) as a Service (iPaaS)

Robotic Process
Automation (RPA)

Enterprise Service Bus (ESB)

: Messaging: Kafka, Pulsar etc.
Message Queue (MQ)——— E'://Iee::z%/:lijs """"""""""

>
—/ Big Data Event Stream Processing (ESP)
Complex Event Processing (CEP)

Stream Integration

Extract Transform Load (ETL) Data Integration (DI)

Change Data Capture (CDC)

& Data Replication Catalog etc.

Data T TTTT7T7 >
Data Federation/Virtualization Governance @A~ - ———-—-—- >

/ Data Hubs etc.
Data Quality (DQ) -

Master Data (MDM)




Traditional Data Integration Core Capabilities

Data Federation Stream Integration

As events
happen...

Request-Reply

. . =
&
ETL & ELT CDC & Replication
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Software Design: Monoliths to Microservices

Monoliths

Note: a monolith with REST APlIs is still a monolith, and putting a monolith in a container/K8S doesn’t make it a microservice!

A
Component

App |
Component

App |
Component

shared frameworks I
|

|
|
|
|
|
|
I
|
|
: | shared frameworks [
|
|

|
|
|
I
u |
|
|
|
|
|

Classic Monolith

Very coarse grained, many components within
single App boundary, layers of shared
frameworks, dependencies on one/more
schema, single host is often mandatory
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App / I

Component

App [
Component

Ime\cworka

shared frameworks [

Eram@worksj

shared frameworks |

“‘Minilith” / Client Server

Coarse grained, some components may be

independently upgraded, but cross-component

dependencies still generally tightly-coupled.

Single host is preferred. Dependencies between

Apps and shared schema still exist.

Event sourcing log

Mesh
Mesh
Controller
— — _t|- _7:*:;"%,4:'1‘,_ —————— |
, ! Ll
D | : D L gd@&m@ |
App / Ll Aeel (T Aee/
Componewt ll (| component l L_Componewt :
|
| | |
______.nl—-—_ —— ==
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Microservice & Mesh

Component isolation. Encaps
schema, or use of Event Sour

ulated App

cing instead. All
comms via public APIs. Shared schema is an

anti-pattern. Many components may be
stateless, serverless/ephemeral




Data Integration Tools Must Also Transition...
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Data Hub (Classic Monolith)

Batch ETL:

+ AbInitio

« DataStage Grid, PowerCenter (pre-10.x)
* Hadoop (CDH, HDP etc)

Streaming / Realtime:
* IBM Streams, Software AG Streams
» Lambda Big Data Architecture
(eg: Apache Hadoop + Apache Storm)
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dota

Data Hub miniiith )

Batch ETL / ELT / Cloud Native:
» PowerCenter (10.x and higher)
« Talend/Stitch, ODI, SAP, SAS etc

Streaming / Realtime:

+ Qlik/Attunity, IBM IIDR, etc.

» Kappa Big Data Architecture
(including: Confluent KSQL and Flink)
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: Storage —‘-}

data
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Data Mesh (Microservices)

Streaming / Realtime:

* GoldenGate + GoldenGate Stream Analytics

« AWS Kinesis + Lambda + Glue Streaming

» StreamSets DataOps

+ WSO2 Stream Integrator

» Event Sourcing Pattern (bespoke
microservices)




Graph of Hubs !'= Data Mesh

Monoliths Distributed

Note: a monolith with REST APlIs is still a monolith, and putting a monolith in a container/K8S doesn’t make it a microservice!
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Benefits of a “real” Data Mesh (vs. monolithic DI Hubs)

Monolithic Data Integration Issues:

High Cost of Operations

DevOps - Continuous Integration
Continuous Delivery (CICD) not possible
Integrations usually require Waterfall
approach with many dependencies

Error-prone Lifecycle Management

Data Hub / Hub and Spoke architecture
require tight-coupling, all-or-nothing
upgrades, migrations, bug fixes

Slow Pace of Innovation

Batch processing is a “lock in”, a chain of
dependent batches are only as fast as
the slowest link

Data Mesh Changes Things by:

» Microservices-based Components
« CICD is possible if the DI software is itself
a distributed Mesh of small components
» Agile methodologies work better when
the software is de-coupled

« De-coupling the Infrastructure
« Patterns for Data Mesh are explicitly
event-driven thereby taking advantage
of serverless & K8S frameworks

« Shift to a “Event Time” Data Architecture
« Timing of data pipelines can be from
millisecond to hours, as a business
decision not a technical limitation




Agenda

Brief History of Integration Tools
Data Mesh as a Next Step
GoldenGate Strategy for Data Mesh

GoldenGate Event Stream Processing

Call to Action
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What is a Data Mesh?

Data Mesh is a data-tier architecture to integrate and
govern enterprise data assets across distributed multi-cloud
environments — three defining characteristics are:

Data Product Oriented:

* Low code management of data services, data models, governance
and easy integrations to analytics / data science

De-Centralized Processing:
* De-centralized data processing; no ETL/Hubs/Lake monoliths

* Microservices / Service Mesh deployments, utilization of “sidecar
proxy” patterns, encapsulation, etc.

» Simplified continuous integration continuous delivery (CICD) and
lifecycle management (LCM) across public/private clouds

Event-Driven, Stream Centric:

* Real-time by default, batch patterns only when necessary
* Immutable event logs for messaging and data store events
* Semantics for consistent (ACID) and inconsistent data sets

https://en.wikipedia.org/wiki/ACID

16

Eg: low code,

Data Product Oriented 4 date aoman

Wicroservice
Patterns

Event
Streaming

Eg: distributed
commit log in

. Kafka
Service Mesh Immutable

“Sidecars” Logs
Eg: Kubernetes
controller +
kubelet

Domain
Driven
Design

Data
Replication

Eg: data
consistency
guarantees

Edge / 5G Polyglot
Frameworks Persistence



https://en.wikipedia.org/wiki/ACID

Data Mesh Conceptual View - Data Domains

Enterprise Data

Producers: Domain-Specific Views of Data

ERP Apps, DBs,

: ovical Dat Data
Middleware etc. Cavonical Data Domnai “Data Products”,
omain A : llections of dat
. Bere co _ec lOrlS OT data
\@ R E sets lnfvarIOttJ_s stages
OT curation
—L H ﬂ hbr.org/2018/10/how-to-build-great-data-products
Dat-a ; El EE&EE& Product Development | How to Build Great Dat...
Prepared Data Domain C
i @ How to Build Great
loT Data \"Z Data Products
" Z u by Emily Glassberg Sands
Producers: [

Devices & ‘. ‘—C—_’.'
Raw Data ]
Data Mesh

(distributed Kappa, microservices, cloud agnostic)

Raw Event Consumers
Automated Devices,
Edge Nodes (5G), Schedu
Routines (eg; ETL etc)
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Data Domain
Consumers

People owners of

October 30, 2018

Data Product-Specific
Storage Choices:

* RDBWMS

* Data Lake

* Object Store

* Graph, etc. 5%2




Consumer-Driven, Event-Centric Data Mesh

Enterprise Data
Producers

‘ , User

Action

Object Model

Of Record
(SoR)

. ~ Logical

;Vcommitted'! \ Change
‘ " Records

Ay, L

| g Speed &
.\ /  Fidelity

~

"

4 ' 6 4 ' 6
~ A, ~ T
Trusted g Ease of
2 i\ / 8 Views o \/  Consumption
0 " 0 "

Data Domain
Consumers

Data Mesh puts the

f Raw
Data

.

Raw Data (LCR)

.

Schema Events
(DDL)

JSON, XML,
Avro, Parquet,
csv

£ I

kafka PULSAR

LCR/TFs l
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£x
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Raw data, Time Series & Alerting events are

consumer needs first —
they require data at
different latency, fidelity,
trust levels and views

": Pata ,E Applications,
i : ! Data Services
i.--___(_j_lgjcf_—{_—_s______l-. Biz Consumers
:’ Table :.I H Analytics &
i Data 5 - Data Marts
[ - Al
r Raw Pata ,5 @ Data Science
! o~ & Streaming
. / Alerts l; ‘\I/‘ Applications
SQL |
Consumers |
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Distributed by Design, Microservices Based

Business
Data Domain Data Views

P R

Producers .
d Pr(?pare Data Domain
o .. Edge Compute Technical Data e
Action or Cloud for Views stream B Evente
Raw Data Process [ (persisted)
Events
Stream § Events } .
Process C G Pata i alla Applications,
g Obiect i {rest} " Data Services
a B (=:: . ) ____S_ | Ull Biz Consumers
Of Record D G D \ e J . emmmmm e T e
(SeR) Events
(ephemeral or persisted) _ o .
= P dd hed ;’ Table '.'l Analytics &
7 . . ZLogical repared data events are pushe i Data | Data Marts
lcommitted! \ Change \ISStI —
o .~ Records
| Raw Data '3 , Data Science
' ' ' ! & Streamin
Raw data, Time Series & Alerting events are / AIGI"‘{'S I‘ ‘ Applicationi
*docker‘ kubernetes‘ﬂ openstack. 9 Y
( B
QL |

Consumers
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Example 1: Mesh of Data Integration Microservices

W of glass..

e

uuuuuuuuuuuuuuuuuuuuuuuu

- ) ORACLE’
"""""""""""""""""""""""""""""""" / AUTONOMOUS

Multi-Cloud DATABASE

Analytics

£ : Exadata
~ Cloud@Customer

salesforce ORACLE _ORACLE M
E-BUSINESS SUITE

Enterprise Applications
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Example 2: Maintain Data Consistency in Pipelines

Tuclnde GG sedauence
nambers nfo ¥afka

messanes. ¥atka consumer -
may have o “reconstrunet” Tx o

100

. 110
boundaries... 120
130

I . 140

150
160
170
180
190

>

REDO gcn  Extract Target

LOG Trail SCN CoN

190 190

ORACLE | GoldenGate

SCN - System Change Number, is the Oracle DB clock — every time a transaction commits, the clock
increments. The SCN marks a consistent point in time in the database.

CSN — Commit Sequence Number, is the GoldenGate clock — GG uses CSN during apply to identify
the point in time at which the transaction is committed for maintaining transaction consistency and

data integrity. A CSN is available for all Source DB transactions captured via GoldenGate:
https://docs.oracle.com/en/middleware/goldengate/core/19.1/admin/commit-sequence-number.html

Copyright © 2020 Oracle and/or its affiliates.

Data
e ~ Consumer is
{ Kafka i @ responsible to
: . L i maintain
i Single Partition < transaction
PN boundaries
/ A { “customer_id": “1",
“first_name": “Debra",
“last_name": “Burks",
“ohone": “ . “email':
“debra.burks@yahoo.com",
. B “SCN”: “130”, “CSN” + “130"
E' { “customer_id": “1", “9273 Updates Gﬂd
| Thome Ave.", “city": Deletes both show
M- “Orchard Park" , “state": 2
“NY", “zip_code": “14127“, Up n KGﬂ(O as new
“SCN”: “130”, “CSN” : “130” messages,
} Consumers must
interpret the flags
correctly



https://docs.oracle.com/en/middleware/goldengate/core/19.1/admin/commit-sequence-number.html

Example 3: Continuous Transformation and Loading (CTL)

Enterprise Data
Producers:

ERP Apps, DBs,
Middleware etc.

loT Data
Producers:

Devices &

Copyright © 2020 Oracle @
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CTL pipelines are always
runming, based on wihew the
dota arrives, not on batch
scnedules

Data Owners &
Data Products

A Applications,

Data (rest)

: L Data Services
-Obj@o+5‘,_\_/_'l' Biz Consumers

Filter
Aggregate
Correlate/Enrich
Thresholds
Joins

Qessor ] Processor ] ommm e .
5 - e~ ~.. IS |=
Stream > )

. . \ . e
Processor ] Sa - -
4 o~ — Raw Pata | s
. /. _V T * "

Analytics &
Data Marts

Data Science

i & Streaming
' Applications

- [ Alerts

Queries
Data Patterns

Time Series (
Spatial Analytics > SQL !
Consumers |

________________________

Windowing
Data Policies
Business Rules

Anomalies
Classification
Scoring Models




Top “Tactical IT” Data Mesh Opportunities

Service
o Extracts

Distributed Data Lake Ingestion

GG
Admin

Replicats

Mid Tier

<

o

l!

Extracts

O =
7N |
Extracts

Edge

=

Replicats

PaaS Cloud

Multi-Cloud (VCN) Operational Replication
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Move From Batch ETL to Streaming CTL

(Continuous Transformation and Loading)

. DI

q" \i/‘ ) Schedule Driven

Event Driven

‘ kcfka

DataOps for Microservices Apps & Analytics

Event-based data fabric to connect Apps & Analytics across IT estate

Business
Applications




Top Data-Driven Business Transformation Solutions

Next Best Action / Realtime Offers

Touchpoint 4

Touchpoint 11

Touchpoint 7

Touchpoint 3 Touchpoint 8

awareness consideration purchase service

Touchpoint 5

Touchpoint 2 .
Touchpoint 10

Touchpoint 1 Touchpoint 6

Touchpoint 9

Logistics / Location Intelligence
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Agenda

Brief History of Integration Tools
Data Mesh as a Next Step
GoldenGate Strategy for Data Mesh

GoldenGate Event Stream Processing

Call to Action
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GoldenGate Microservices

GoldenGate is itself a set of microservices Your
that human users or other services may GG GUI Services
interact with

Embedded User Interface: Native GUIs and Full REST APIs
* C-based microservices with embedded HTTP client for _ N :
native JavaScript based GUI _ API Gateway or Proxy Service
¥ 4 v v K
* Oracle Jet frameworks for intuitive interaction model
GG GG GG GG GG

Admin Distro Metrics Receiver Service
REST native APIs: Service Service Service Service Manager M
> ST e Extracts Replicats Client Libraries

* Also available, a Command Line Interface (CLI) produces

. . Cloud, Containers or Edge Devices
REST calls to the native services

/ data replications \
bi-directional

ms/sec updates
consistency guarantees

Full GoldenGate Replication Capabilities:

* 100% coverage for all traditional GG replication
patterns; fully capable of HA/DR use cases

26




Transaction Outbox for the Whole Enterprise
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ORACLE
HEALTH SCIENCES
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Based

Jed]

ORACLE | GoldenGate

Replication of
Real-time Data
Transactions & Events

DBMS

Cloud

Big Data

NoSQL

Streams

https://www.oracle.com/middleware /technologies /goldengate.html
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Single Pane of Glass for Real-Time Data Mesh

ORACLE' stream Analytics ° e S
<oone | Marketing Drat || pubish
DBAs & “ L : 2 o

w Data Engineers —

4 A

Event Centric Pipelines Data Consumer Driven

Data Science

Amazon  “papevi]
é J MS m:snndn‘:

ORACLE’ | GoldenGate

& Streaming

. /AIGF‘{'S ‘ Applications

kafkcz
connec
.mongoDB & 0'.4 @ Customer Locations - Live Output n @ coumns ) Detach
— Il;n‘k:lasn( prodid lat long timestamp_ 1 ;l' ‘: ) )
Gc é” @ e v e 5 Doata ] oia Appllcatu?ns,
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1
-

e Deploys in a Mesh oL
o Across Containers, Public Clouds and 5G Edge Devices L Consumers

___________________
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GoldenGate Direction: Mesh Platform for Fast Data

Data Owners &
(=

Data Analyst . Data Products

Cloud Admin | — I Data Ops Data Engineer "
A - A andin,

Single Pane of Glass for Key Personas

"% Applications,
i {rest} " DataServices

Obj@o+5U" Biz Consumers

Sample Apps, Pre-Built Templates, Accelerators Data

Optional Containers, Service Mesh (K8S Pods)

o

T

= . :

e) Governance Continuous Operations

P Change Data .

m Workspaces Capture (CDC) Transfc_)rmatlon = * Management S 1

Q Loading (CTL) = Table | Analytics &

(a Catalog » Monitoring i

Q e : Data ;‘ Data Marts

S; Data Verlflcatlon Data Replication Stream Ana]ytics * Metermg (CIOUd) D !

g Security (source/target) (ML, Time-Series etc) * Administration

£ ’ N i

! Raw Data | 0 Datascence
£ i & Streaming
é ] [ Alerts v Applications
S

(V)

L IST T

(
Oracle Cloud | 3 Party Cloud | On-Prem Data Centers | Embedded Edge SQL
Consuimers

___________________
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Oracle Focus for Data Mesh:
Consistent Enterprise Data

» ERP Applications:
« Ledger, HR, Supply Chain

* Financial & Ecommerce Apps
 Inventory and Logistics Data
« QOperational Data Availability
« Consistent Data Stores

* Trusted Data Lakes
« Dependable Analytics

Copyright © 2020 Oracle and/or its affiliates.
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A Note about Data Fidelity and Impedance Mismatch

Impedance Mismatch: Scherma evolution and N
semantic drift should be
part of the design, not

As a User interacts with the Application Object Model, an after-thougnt

data may be serialized as Message Payloads or
persisted in Database Tables.

Impedance mismatch can lead to lossy semantics >
each time data formats change, there is often some
loss of meaning at the data level.

@»g{fg» oy W LR

.
) ) Updates over time...
Data F]dehty' P Modern DI tools must
- reliably share the full
Table change stream of the
data - consistently!

A SQL view on a Table, or a batch ETL job, only tell a

small part of the “data story”... you are only seeing the
state of the data at a point-in-time.

Stream
It is the Commit Log (eg; the change stream) that tells

. older data . . - newer data
the whole story, a full narrative of the data. Time Dimension

Copyright © 2020 Oracle and/or its affiliates.




Running GoldenGate in a Service Mesh

Pod Management

880 0 e s s % [
1O D (O e s o e e e e P
© ubernetes e bourt | @ Worker Node 1 kubernetes V5]l Kube-proxy
BT | VCN
o P usoge Mermoryusage © ‘
Q“I—N Pod 1
— o
- \
- . ) Extract
- e Container 1 ORACLE | GoldenGate ]
dobs 0 27 minui i e = F
Pad 0 27 winaes 1 [ T Q £
e o B S
Stateful Sets 0 20news [ o [ BT
Discovery and Lowd Balancing. o abers Qe EEEsasw = G :
GG GG GG GG GG
Admin Distro Metrics Receiver Service
GO]denGate Management Service Service Service Service Manager
T Lo TS [
: Extracts Replicats Client Libraries
Deliver
= W &> docker
e i — — ~
é /<>" i-/; ;EE Block Storage 1 (witable) Block Storage 2 (eadony) Block Storage 3 (eadonly)
WA WOE BN WO wes In.: 'a:- I-'-:l waar el s -:.‘ WA WO WO e “.. ) VCN
My deployments home * Primary GG + CacheMgr
* /u02/deployments/dporal2c Installation * Bounded
e /u02/deployments/dporal9c « Seamless Recovery
Service Manager Patching/Upgrade
* /u02/deployments/ServiceManager
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Agenda

Brief History of Integration Tools
Data Mesh as a Next Step
GoldenGate Strategy for Data Mesh

GoldenGate Event Stream Processing

Call to Action
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Oracle GoldenGate Stream Analytics

@
) ORACLE stream Analytics . .
[iF Patterns  Fiiter by Name Sort By: Publication Date v 0 o
TopN Detect Missing Event Interaction: Two Spatial: Point to e Q - =
Stream Polygon M ! Wl (Detach

Customer Locations #

¥ X @ @ s (B

ORACLE | GoldenGate

» Use this pattern » Use this pattern » Use this pattern » Use this pattern i kOka
. Messages,
Down Trend Geo Code Interaction: Single Quantile - l -
Stream Events & Alerts
afka Customer Lot i
connect G" (¥ ge -
p) e t
‘\ €01 Be & e e

» Use this pattern » Use this pattern » Use tis pattern » Use this pattern
Inverse W Bottom N Fluctuation Detect Duplicates
Customer Locations - Live Output n W columns & Detach
( custid prodid at long tmostamp 1 e e e » (‘\)
=) 1 "~
— A

o Listening for events... 1 L)

A e

o Analytics

» Use tnis pattern » Use this pattern » Use this patern » Use this pattern Data
+| | m customer Locations 1 -

Tl

Ingest Events > Select Processing Patterns Build Event Pipelines

GoldenGate events from any DB or Rich set of pre-built patterns will Easily leverage geo-fencing,
NoSQL; also supports events from dramatically improve developer machine-learning, and other
Kafka, JMS, AQ and MQTT efficiency and time-to-value reference data within the stream
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GoldenGate Stream Analytics

Interactive,

ORACLE' stream Analytics

Low-Code Designer
o O

< pone  Marketi
I S vEE " & petach
Customer Locations #
Sources
[ customer Locatons
Customer Locato,
&
Customer Locations - Live Output n M@ columns &7 Detacn
custid prodid at fong timastamp_1
Listening for events...

W Customer Locations

Patterns / Accelerators

Patterns  Fiiter by Name
Top N
» Use this pattem
Down Trend
» Use this pattern

Inverse W

X

» Use this pattern

Detect Missing Event
» Use this pattern

Geo Code

&

» Use this pattern

Bottom N

y\

» Use this patten

Sort By: Publication Date

Interaction: Two
Stream

» Use this pattem

Interaction: Single
Stream

» Use this pattemn

Fluctuation

X

» Use this pattern

! 2]

Spatial: Point to
Polygon

» Use this pattern

Quantile

HH'
oot

» Use this pattern

Detect Duplicates

X

» Use this pattern
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Time Series Analytics
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Event Driven

< Retum To Catalog.
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Predictive Analytics / ML
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Stream Processing Leadership
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ORACLE

More than 70 patents on stream processing
Mature tech stack for Event Processing
Over 10 years of IP investment

Spor‘l?z

Streaming

Oracle
Coherence
Data Grid




Use Cases for Event Driven, Stream Data Processing

Event/Data Geospatial There has been a widespread

?‘i@liw ﬂy awakening to the benefits of Event
Drive Architecture (EDA) for

increasing the scalability and agility

Continuons Time-Series Real-time !
\Ey Ty Lﬂu of bus!ne§s systems. [...] Stream
analytics is based on the
. N — mathematics of complex-event
4 GoldenGate Stream Analytics (& CEP) ;1 processing (CEP)_ CEP is a

4 AAA

3 W\wroservwc EV@w+s

MHmwll
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computing technique in which
incoming data about what is

happening (event data) is processed
as it arrives (data in motion or
recently in motion) to generate

..: higher level, more useful, summary

information (complex events).

W. Roy Schulte (of Gartner), March 2020:



https://complexevents.com/2020/03/24/event-driven-architecture-is-suddenly-popular-will-stream-analytics-be-next/

Brief History of Integration Tools
Data Mesh as a Next Step
GoldenGate Strategy for Data Mesh

GoldenGate Event Stream Processing

Call to Action
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Customer Suecess

What Next?

Ask your Oracle Rep for a demo! ' ' ‘ A

//— A
J '

Oracle #1in Data Fabric Strategy

https://blogs.oracle.com/dataintegration/oracl
e forresterwave datafabric 2020?xd co f=66
bcf41f-e285-4ccc-a5b5-1c790cab0db0

GoldenGate YouTube | Data Mesh:

https://www.youtube.com/playlist?list=PL
bamhpwYrlZ]-583p3KQGDAd6038ilywe

ORACLE | GoldenGate

Free Trial of GoldenGate Streaming:

https://cloudmarketplace.oracle.com/marke
tplace/en US/listing /70961838
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https://cloudmarketplace.oracle.com/marketplace/en_US/listing/70961838
https://blogs.oracle.com/dataintegration/oracle_forresterwave_datafabric_2020?xd_co_f=66bcf41f-e285-4ccc-a5b5-1c790cab0db0
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Our mission is to help people see
data in new ways, discover insights,
unlock endless possibilities.
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