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CEO at MicroStream

Contributing to Open Source Projects:
- RapidClipse - Java Low-Code DIE

- JPA-SQL

- Eclipse Serializer

- EclipseStore

- Project Helidon

- Micronaut

Editor in Chief at JAVAPRO Magazine
Founder of JCON Conference
Speaker, Author

X: @MarkusKett
LinkedIn: markuskett
Email: m.kett@microstream.one

@ MicroStream

EclipseStore .

QY . .
= rariDclipse

2
JPA-SQL

JAVAPRO
"

=

JCON
2021



About MicroStream (9

MicroStream




About MicroStream

We are Foundation Member

e MICRONAUT®

ECLIPSE

Contributing Member

We Contribute to Open Source Projects
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% helidon.io

EclipseStore is

Part of Helidon

>% helidon.io + EclipseStore !ﬁé




Challenges With Data Processing of Today



Database Server Concept

%
5 A Database System
po \ °
‘a«z,e‘”’e Behind the Scenes.



Java and Relational Databases are Incompatible

Impedance Mismatches
= Granularity mismatch

App / Microservice

= Subtypes mismatch
= ldentity mismatach

Object Graph (RAM)

= Associations mismatch
= Data Navigation mismatch

FEVERY

= Data type mismatches

VM,

......... -
BEx
=
\a\‘e‘ ! =R E\
\'\cﬁ‘.‘o‘\ RDBMS
\'4
we © ¢
2



The Problem of Incompatible Data Structures
is Well Known as Impedance Mismatch

There are various solutions, but they are only a
more or less elegant way around the problem. No

matter which solution you choose - as long as the
}KIK{EPER}QA‘ systems are different, every developer will
sooner or later get to the point where his solution
no longer meets one or more of the following
points: Maintainability, performance,
intelligibility.

>



Java and NoSQL Databases are Incompatible

Impedance Mismatches

= Key-Value
= Document (JSON, XML)
=  Column Store

App / Microservice

Object Graph (RAM)

= Graph (Proprietary)
= OODB (Proprietary)
= Time-Series

FEVERY

VM,

= Vectors

Key-Value
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Object-Relational Mapping / Data Conversion

Challenge: Storing Objects into
Tables / JSON / Key Value Stores / Graphs

.

App / Microservice

Objects

Object Graph (RAM) | * ; ‘ ; :. .. s
OR-Mapping / Data Conversion
= Higher CPU consumption
. - o H!gher energy c.on.sumptlon
= Higher CO2 emission
W = Higher infrastructure costs
Y = Expensive latencies
..... = More complex architecture
= Higher costs of development
e Tables :%: f— Keyc-:lum
. [IF | 'ﬁ{ﬁ:ﬂ :% JSON
== 1 = {:T Graph
= -
\,a\le‘ B = EEEIH\ i \
a"\o“ RDBMS
g
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Local Cache: Now, Better Performance, but Higher Complexity

Challenge: Storing Objects into
Tables / JSON / Key Value Stores / Graphs

App / Microservice

Objects

.

Object Graph (RAM)

.

OR-Mapping / Data Conversion

&l

LEEL

Local Cache

5543

- x = Higher CPU consumption
- . H!gher energy c.on.sumptlon
= Higher CO2 emission
- = Higher infrastructure costs
= Expensive latencies
............ = More complex architecture
.............. = Higher costs of development
Tables - Keg‘(:-\.l
L Eemam | ESES o
1 . S
. | S
a X |E\—>‘mus ) \
. a"\o“\' RDBMS
Q\\(, NoSQL
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Distributed Applications

Distributed Application

Objects

Tables

D T
ﬁg\

NoSQL

[KEY| — [NALUE ]
[KEY | — | VALUE

(KEY | — [ VALUE )
(KEY ) —» (vaLuE |
[KEY) —— [VALUE )
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Column
JSON
Graph
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Distributed Cache

Objects

T
7
= 7

L@
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Distributed Application

1 ‘ : Tables Key-Value
g — % - lrﬁ ]] Column
o : . ¢ {hey JSON
Distributed Cache / > i = = . Graph
Replicated Cache )
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RDBMS




Database Cluster

Objects

] Key-Value Key-VaIuD Y

(KEY | — | VALUE

Distributed Application

Distributed Cache /
Replicated Cache
Tables e LGR'EIT
. % @mes  Column
| I KEY| — [ VALUE ) JSON
maz E [(KEY) —> [VALUE ) Graph - RDBMS

KEY| — [VALUE ) B
(KEY) — (VALUE ] o .
IWEY| — vaE | k NoSQL




Microservices

Microservice

Key-VaIuD Y

Distributed Cache /
Replicated Cache

Tables e LGR'EIT
- = EES comn
| I KEY VALUE ) JSON
— = e > WE S Graph 1 RDBMS

KEY| — [VALUE ) B
(KEY) — (VALUE ] o .
IWEY| — vaE | k NoSQL







Traditional Databases are Expensive in the Cloud

AWS RDS -
PostgreSQL

PostgreSQL, 2 CPU, 8 GB RAM
1Terabyte

$4,508/year
618 kg COZ /year

1 Node



Traditional Databases are Expensive in the Cloud

AWS RDS -
PostgreSQL Cluster

PostgreSQL, 2 CPU, 8 GB RAM

1Terabyte

$27'048/year NOde L

3,608 kg CO2 yen

Nocéie 6 Nod(ie 2
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Plain Storage is 93% Cheper & Saves 99.84% CO2 Emission.

AWS RDS -
PostgreSQL

"
PostgresQL,2CPU, 8 GRBRAM " -

1Terabyte B e

$27,048,.. NoZde s

3,608 kg CO2 jyeur | ' -

AWS S3
1Terabyte

$312 e

0.98 kg CO2 yen | - : -




Use the Incredible
JVM Performance
for In-Memory

Data Processing
With with Java!



® o
® O
> ® Py
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o Objects
® ® ) O o Collections
® o Graphs
oooooo S ,
s ® D ts (JSON, XML)
o O o Vectors
o o

Java's Object Graph Model is a
Multi-Model Data Strucutre



public static void booksByAuthor()

{
final Map<Author, List<Book>> booksByAuthor =

ReadMeCorp.data().books().stream()
.collect(groupingBy(book -> book.author()));

booksByAuthor.entrySet().forEach{e -> {
System.out.println(e.getKey().name());
e.getValue().forEach(book -> {
System.out.print{"\t");
System.out.println(book.title()});
1);
1);

Searching & Filtering with
Java Streams API
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All Databases: Query Time

Java Streams API: Query Time



The Only Feature that is Missing in Java:



EclipseStore .

1000x Faster Data Processing.
93% Cloud Database Cost Savings.
Java-Native & Simplicity.
Save 99.84% Energy & CO2 Emission

www.eclipsestore.io

(ECLIPSE

@MICI‘DStI‘EEI‘n FOUNDATION



Business Logic

EclipseStore .

MicroStream is a micro
persistence engine to store
any Java object graph of any
size and complexity into any
binary data storage, and to S
restore it completely or | EclipseStore
partially in RAM on demand.

Any Java Object Graph

JVM

Any Data Sorage
(Binaries)



Get Started

pom.xml
<dependencies>
<dependency>
<groupIld>org.eclipse.store</groupld>
<artifactId>storage-embedded</artifactId>
<version=>1.3.2</version>
</dependency>

</dependencies>

>



D
Persisting Objects

DataRoot root = microstreamDemo.root(); * Changes Only (SUbgraphs)
root.getCustomers().add(customer); * Blocking

® Synchronous

® ACID Transaction-Safe

® Full Consistent

microstreamDemo.store(root.getCustomers());

* Append-Log Strategy
® Multithreaded Writes




App / Microservice

B B3 B3 BA
RAM
EclipseStore "

Storage
* (Binary Data)




Initial System Start

>



App / Microservice

RAM
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EclipseStore

JVM

Storage
(Binary Data)

At system start, EclipseStore loads all object graph meta data
into RAM and creates a fully indexed object graph in RAM - no
data. Only eager objects are pre-loaded into RAM. Lazy objects
are only loaded on-demand. That's why EclipseStore also works
with small RAM size.



Lazy-Loading



Load any Object-References Dynamically Into RAM

public class Customer { ® Loading Subgraphs
. ® Object Graph is Updated
private Lazy<Set<Order>> orders; ®* No Object Copies
® Multithreaded 10 Op

public Set<Order> getOrders() {
return Lazy.get(this.orders);

X

public void getOrders{final Set<Order> orders) {
this.orders = Lazy.Reference(orders);

X

>
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Queries

public static void booksByAuthor()

final Map<Author, List<Book>> booksByAuthor =
ReadMeCorp.data().books().stream()
.collect(groupingBy(book -> book.author()));

booksByAuthor.entrySet().forEach(e > {

System.out.println(e.getKey().name());

e.getValue().forEach{book -> {
System.out.print('\t');
System.out.println(book.title());

});
});

® Java Streams API

® Core Java

» Type-Safe

® Microsecond Query Time

>



Housekeeping & Garbage Collection



App / Microservice

H 5 R I
Nl B ) I

2 Trre
Trrr
il I

EclipseStore

Storage
(Binary Data)

EclipseStore Houskeeping & GC process constantly cleans up
JVM and reorganizes the storage behind the scenes.



EclipseStore Components

MicroStream Persistence
for Android

EclipseStore Storage Browser

REST Interface

Legacy Type Mapping

EclipseStore Persistence for the JVM

Eclipse Serializer

File System Garbage Collector

File System Abstraction

Database Connectors

Backup

Converter (CSV, JSON, Protocol Buffers etc.)
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Use any JVM Technology

K Kotlin  &Scala

android

@



Runs Wherever Java Runs

Desktops On-Premise Cloud Container

Native Image Microservices Android JDK 8+




Supported Storages

Further Connectors are in Progress

Cloud Object Store

nua azon |83 Mlcrosof:t ﬁzplrlca ORACLE
Hebsenices” DATA CLOUD

ORACLE ORACLE' ' sal 4( . amazon ?
DATABASE m-mengtsﬂs:mnss MI:ISQRL m ANA q Postgre MariaDB Oyamane SQL“

NoSQL

ORACLE ORACLE kafk
NOSQL DATABASE Coherence airka

02 hazelcast e redis ) mongoDB.

Traditional databases can be used as a storage target, because
they can store EclipseStore's binary files. But, keep in mind, in

any case, EclipseStore stores binaries. There is no database
data model and no mappings or data conversion!




Enterprise-Grade Open-Source

EclipseStore MicroStream Enterprise
Open Source

* Embedded

® 1Server/Node Only
* Java & Android Only
* Not Supported

Saa$S On-Prem




Distributed EclipseStore Apps

Replication



From Traditional Application Cluster Architecture to ...

Objects

LGAET

5

KeY | —— [VALUE )
(KEY| — (VALUE )
(KEY) —> [VALUE |
(KeY | — [vALUE )
[wEY) — [vaLUE )
[ KEY) — | VALUE
(KeY | — (VALUE
(KeY | ——» (vaLUE
(KeY| — [VALUE )
(KEY | — | VALUE

Distributed Application

Distributed Cache

—p—y— Graph | . RDBMS
| KEY | — | VALUE w B N NOSQL

LKEY) —> [VALUE )
(KEY) — (VALUE

"



EclipseStore Cluster

Streaming Objects
Directly Into any Database

.

.

= Simple architecture
= Faster time to market
= Saves lots of vCPU power
= Minimizes latencies
Objects = In-memory queries executed in
microseconds
= Saves 93% cloud database costs

Objects

Distributed Application - 108 *
&
oata Sorge 1000x faster Queries
) “\,a\le‘
9\.\Ca‘\°
po el
N



Rules & Challenges

>



Your Object Graph in RAM is Your Database

Traditional Database Server Paradigm

Application

Object Graph (RAM)

JPA

EVERY

Database Server
= Database

= DBMS

= Queries

= Persistent Data

*

Your Database is here,
Queries are executed here

.
Object Graph (RAM) S0

. e * .‘
o ey e
EclipseStore v

Application

EVERY )Y

= Database
= Queries

*

Your Database is here,
Queries are executed here

Java In-Memory Data Processing Paradigm

Any Storage
= Persistent Data



Fully In-Memory is Not Mandatory

Application

EclipseStore

EVERY

Storage
1GB

Load your entire DB into RAM
Pure in-memory computing
No latencies

Super fast

Lower startup time

Application

EclipseStore

NEYER

Storage
1000 GB

Preload most important data only (eager loading)
Use lazy-loading to load data on demand only
Clear lazy references which are not used anymore

Faster startup time
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Challenges with EclipseStore

= Java/ JVM languages only

= Built for Java developers

= Paradigm shift in database programming

= No more relational model - Build any Java object model

= RDBMS features are replaced by Core Java Features or Business Logic (user
management, validation, concurrency, logging, locking etc.)

* No drop-in replacement
= No SQL support

= DB tools are not suited
* Not suited for DBAs



Conclusion

>



Simplest possible architecture & implementation

No mappings or data conversion

No specific requirements for your classes, just use POJOs
No specific client API required

No specific query language

Core Java concepts only

Get a clustered app / microservice out-of-the-box



Ultra-fast in-memory data processing
Microsecond query time

Low-latency realtime responsiveness
Gigantic workloads & throughput



93% cloud database costs

Saving costs of development, testing and maintainence



99.84% savings of CPU power, energy & CO2 emission



PRO

Free Tickets: EclipseStore Online Training

May 23, 2024 1Day 17:00 - 21:00 CET  Europe, Middle East, Africa EclipseStore Fundamentals Training: Free
June 11, 2024 1Day 17:00 - 21:00 CET  Europe, Middle East, Africa EclipseStore Advanced 1 Training
July 3, 2024 1Day 17:00 - 21:00 CET  Europe, Middle East, Africa EclipseStore Advanced 2 Training

www.javapro.io/training



Open Source (EPL 2.0)

www.eclipsestore.io

Download & Get Started Coding:

https://docs.eclipsestore.io/manual/storage/getting-started.html

Technical Questions:

https://github.com/eclipse-store/store/discussions

Enterprise Edition, Cluster, Consulting, Book a Team Intro Call:


https://docs.eclipsestore.io/manual/storage/getting-started.htmlCode
https://github.com/eclipse-store/store/discussions

(@

EclipseStore ’

1000x Faster Data Processing.
93% Cloud Database Cost Savings.

Java-Native & Simplicity. Markus Kett, CEO

Save 99.84% Energy & CO2 Emission m.kett@microstream.one
. . Cell: +49-160-90766677

www.ecl pse store.io Linked-In: MarkusKett

(ECLIPSE

@MICI‘DStI‘EEI‘n FOUNDATION
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