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Apache Ignite Project

2007: Nikita & Dmitriy create the first version of
GridGain

Oct. 2014 GridGain contributes Ignite to ASF

Aug. 2015: Ignite is the second fastest project
to graduate after Spark

Today:
* 060+ contributors and growing rapidly

*  Huge development momentum - Estimated
192 years of effort since the first commit in
F@bl’ual’y, 2014 Openhub

Mature codebase:; 700k+ SLOC & more than
16k commits

Contributors per Month
40

... November 2015
Contributors: 34

Jul '14 Jan '15 Jul '15 Jan '16
Languages

] Java 82% | C# 7%
| 16 Other 11%

Lines of Code

February 2016

» Code: 700,309

e Comments: 387,902 IM
' Blanks: 242,674

Jul ‘14 Jan'15 Jul '15 Jan'lé6

" Code M Comments Blanks
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https://www.openhub.net/p/apache-ignite/
https://www.openhub.net/p/apache-ignite/estimated_cost
https://www.openhub.net/p/apache-ignite/

What is Apache Ignite?

High-performance distributed in-memory platform for
computing and transacting on large-scale data sets
N near real-time.

ccccc

Sighiite GridGain/i&
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e ™~

> Web-session
clustering

> Distributed caching

> In-Memory SQL

| 7

/

| 3

> Fault Tolerance
> Multiple backups
> Cluster groups

> Auto Rebalancing

—

» HPC

» Machine learning
» Risk analysis

> Grid computing

\ /

» HA API Services
» Scalable
Middleware

\_

!

What is Apache Ignite?

> Real-time
Analytics

» Big Data

> Monitoring tools

/

(

» Big Data
> Realtime
Analytics

~» Batch processing
\_

v

/

> Distributed In-
~ Memory File
System

> Node2Node &
Topic-based
Messaging

» Complex event
processing

» Event driven
design

\

~» Distributed

queues

> Atomic variables

» Dist. Semaphore
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Customer Use Cases

Data Velocity, Data Volume, Real-Time Performance

Automated Trading Systems  Online Gaming

Real time analysis of trading positions & market Real-time back-ends for mobile and massively
risk. High volume transactions, ultra low latencies. parallel games.
Financial Services SaasS Platforms & Apps
Fraud Detection, Risk Analysis, Insurance rating High performance next-generation architectures for
and modeling. Software as a Service Application vendors.

Online & Mobile Advertising

Real time decisions, geo-targeting & retail traffic
information.

Big Data Analytics

Customer 360 view, real-time analysis of KPls, up-
to-the-second operational Bl.

mark

&

SBERBANK

@RONOI-& K
SYSTEMS

SONY

003:5 0
......
. .

THOMSON REUTERS
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In-Memory Data Grid
* 100% JCache Compliant (JSR 107) ‘ ] l\ I ;l II: \

— Basic Cache Operations
— Concurrent Map APIs T \Z\

— ———

— (Collocated Processing (EntryProcessor) |n'.fe D,sfr,gmed |n_Memo,y CHahe
— Events and Metrics .

— Pluggable Persistence

. Igmte Data Grid

Fault Tolerance and Scalability
— Distributed Key-Value Store (Cache queries)
— SQL Queries (ANSI 99)
— ACID Transactions
— In-Memory Indexes
— RDBMS / NoSQL Integration

Sighite GridGain/sa



Data Grid: Fault Tolerance & Scalability
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Data Grid: External Persistence

*  Read-through & Write-through D

*  Support for Write-behino <EVS ‘ ' Q , -
* Configurable eviction policies ,ﬁég ' -

* DB schema mapping wizard: VIVZ.Y3 D
Generates all the XML configuration -
and Java POJOs 4
D , =

Sighite GridGain/ea



Data Grid: Off-Heap Memory

* Unlimited Vertical Scale

* Avoid Java Garbage Collection Pauses
«  Small On-Heap Footprint
* Configurable eviction policies
«  Off-Heap Indexes

*  Full RAM Ultilization

*  Simple Configuration

Sigriite GridGain/ia
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Data Grid: Cache APIls & Queries

Predicate-based Scan Queries
Text Queries based on Lucene indexing

Query configuration using annotations,
Spring XML or simple Java code

SQL Queries

Memcached (PHP, Java, Python, Ruby)
HTTP REST AP

JDBC

IgniteCache<long, Person> cache = ignite.cache("mycac

Find only persons earning more than 1,000

try (QueryCursor cursor = cache.query(new ScanmQuery((k, p)

for (Person p : cursor)
System.out.printin(p.toString());

Query for all people with "Master Degree”

TextQuery txt = new TextQuery(Person.class,

he");

LN

> p.getSalary() >

thelir resumes

‘Master Degree”);

1000)) {

try (QueryCursor<Entry<Long, Person>> masters = cache.query(txt)) {

for (Entry<Long, Person> e : cursor)

System.out.printin(e.getValue().toString());

llectl "yIn inde
indexes . add(new Queryindex
** Person ID (indexed). */ indexes.add(new Queryind
. indexes . add(new Queryind
BQuerySqlField(index = true)
private long 1d, queryEntity. setIndexes(indexe

GridGain/«m



Sighite

Data Grid: SQL Support (ANSI 99)

ANSI-99 SQL

INn-Memory Indexes (On and Off-Heap)
Automatic Group By, Aggregations,

Sorting
Cross-Cache Joins, Unions
Use local H2 engine

IgniteCache<Long, Person> cache = ignite.cache("mycache");

// SQL join on Person and Organization.
SglQuery sql = new SqlQuery(Person.class,

"from Person, Organization "

+ "where Person.orgld = Organization.id "

+ "and lower(Organization.name) = lower(?)");

'/ Find all persons working for Ignite organization.
try (QueryCursor<Entry<Long, Person>> cursor = cache.query
(sql.setArgs("Ignite"))) {
for (Entry<Long, Person> e : cursor)
System.out.println(e.getValue().toString());

GridGain/«m
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Data Grid: Transactions

Fully ACID

Support for Transactional & Atomic

Cross-cache transactions
Optimistic and Pessimistic

concurrency modes with multiple

isolation levels
Deadlock protection
JTA Integration

try (Transaction tx = transactions.txStart()) {
Integer hello = cache.get("Hello");

1f (hello == 1)
cache.put("Hello", 11);

cache.put("World", 22);

tx.commit();

Igntelransactions txs = 1gnite.transactions(),;

Start transaction 1n optimistic mode with repeatable read 1S

olation level.
Transaction tx txs.txStart(TransactionConcurrency.OPTIMISTIC,
TransactionIsolation.REPEATABLE_READ);

GridGain/«m
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U Se Case: % SBERBANK Largest bank in Russia & Eastern Europe & third largest in Europe

Sberbank Requirements:
Migrate to data grid architecture
Minimize dependency on Oracle
Vlove 10 open source

Why GridGain Won:

Best performance
10+ competitors evaluated

Demonstrated best:

Fault tolerance & scalability

ANSI-99 SQL Support
Transactional consistency

Strict SLAS

- Less then 5 min cluster restart

130 Million Customers

Deposit
Withdrawal

Statement

N1 T 7

Ignite Distributed In-Memory Cache

—

GridGain
Security

GridGain GridGain

GridGain .
Disk Disk Disk

Store Store Store

I
1000+ Servers

GridGain/«a



Data Grid: Continuous Queries

* EXecute a guery and get notified on
data changes captured in the filter

Remote filter to evaluate event and local
istener to receive notification

*  Guarantees exactly once delivery of an
event

Sighite

IgniteCache<Integer, String> cache = ignite.cache("mycache”);

// Create new continuous query
ContinuousQuery<Integer, String> qry = new ContinuousQuery<>();

// Optional initial query to select all keys greater than 10.
qry.setInitialQuery(new ScanQuery<Integer, String>((k, v) -> k > 10)):

’/ Callback that is called locally when update notifications are received.
gry.setlLocallistener((evts) ->

evts.stream().forEach(e -> System.out.printin("key=" + e.getKey() + ", val="
+ e.getValue())));

’/ This filter will be evaluated remotely on all nodes.
'/ Entry that pass this filter will be sent to the caller.
qry.setRemoteFilter(e -> e.getKey() > 10);

// Execute query.
try (QueryCursor<Cache.Entry<Integer, String>> cur = cache.query(qry)) {
// Iterate through existing data stored in cache.
for (Cache.Entry<Integer, String> e : cur)
System.out.printin("key=" + e.getkKey() + ", val=" + e.getValue());
// Add a few more keys and watch a few more query notifications.
for (int 1 = 5; 1 < 15; 14++)
cache.put(1, Integer.toString(1)),;

GridGain/«a
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Distributed Java Structures

stribu
stribu

Y

(S0
e

striou

(S10

Map (cache)
Set
Queue

CountDownlLatch

AtomiclL.ong
Atomicseguence

AtomicReterence
Distributed ExecutorService

Ignite 1ignite = Ignition.ignite();

CollectionConfiguration colCfg = new Colle
ctionConfiguration();

colCfg.setCollocated(true);

// Create collocated queue.
IgniteQueue<String> queue = ignite.queue
("queueName", @, colCfg);

// Initialize atomc long.
final IgniteAtomicLong atomicLong = ignite.atomic
Long("atomicName"”, @, true),

// Increment atomic long on local node.

System.out.println("Incremented value: " + atomic
Long.1ncrementAndGet());

IgniteAtomicLong atomicLong = ignite.atomicLong(

"atomicName", // Atomic long name.
0, /7 Inmitial value.
false // Create 1f 1t does not exist.

GridGain/«m



Data Grid: Web Session Clustering

*  No need for sticky sessions iiiiiiﬁﬁ ;,

* Shared session between app

sSenvers =T

APP SERVER 1 APPSERVER2

* Fault tolerance l

| sesBI0N1 | | sesi0N2 |

|

SESSION 3 ‘

*  Scalability

SESSION 1 " 5E5510M 2 1 5E5510N 3

IN-MEMORY DATA GRID

Sighite GridGain/«a
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In-Memory Compute Grid

Direct APl for MapReduce
Cron-like Task Scheduling
State Checkpoints

Load Balancing
Automatic railover

/ero Deployment
Distributed class loading

GridGain/«m
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In-Memory Compute Grid

Distributed Closures

*  Java lambda expressions
(JSR 339)

Distributeo
—xecutorservice

Sync or Async
Task Deployment (GAR)

// Execute closure on all cluster nodes.
Collection<Integer> res = compute.apply(
String::length,
Arrays.asList("How many characters”.split(” "))

)3

// Add all the word lengths received from cluster nodes.
1nt total = res.stream().mapToInt(Integer::intValue).sum();

// Limit broadcast to remote nodes only.
IgniteCompute compute = ignite.compute(ignite.cluster
() .forRemotes());

// Print out hello message on remote nodes in the clust
er group.

compute.broadcast(() -> System.out.println("Hello Node:
" + 1gnite.cluster().localNode().1d()));

// Iterate through all words and print
// each word on a different cluster node.
for (String word : "Print words on different cluster no
des".split(” "))
// Run on some cluster node.
compute.run(() -> System.out.println(word));

GridGain/«a



NETWORKS

U se Case: Si|Ver Sprlngj Smart metering & utilities - comprehensive loT platform

- SilverSpring Requirements:
Migrate to In-memory processing
Add scalability & elasticity

\Vove 1o open source +
- Why GridGain Won: /ﬁ‘l\ T 2’ [ i
Strong compute e —

Colocated compute & data

Demonstrated pest:

On-demand elasticity
ANSI-99 SQL Support
Transactional consistency

: Igife Distributed In-Memory Cache
GridGain Henr - i - e
SZCUf'iTY V _ 1 _’ v ;4 11 i'-',.‘ . ! I_ 1l i'-‘,f

Sigriite GridGain/sa



U Se C a Se : e-Therapeutics plc  Finds new medicines for diseases that are still poorly treated

- SilverSpring Requirements:
Run iNn-memory computations
Add scalability

Agile discovery platform

- Why GridGain Won:

Strong compute
Colocated compute & data

Demonstrated best:
Fault tolerance & scalabllity

Sigrite GridGain/a



In-Memory Service Grid

*  Singletons on the Cluster
— Cluster Singleton
— Node Singleton
—  Key singleton

*  (Guaranteed A\/a”abl“ty Node Singleton Cluster Singleton
— Auto Redeployment in Case of
F:Eiihvjreass svcs.deployNodeSingleton("myNodeSingleton”, new MyService());

svcs.deployClusterSingleton("myClusterSingleton”, new MyService());

svcs.deployKeyAffinitySingleton("myKeySingleton”, new MyService(), "myCache", new MyCacheKey());

Sighite GridGain/sa



Messaging & Events

// Subscribe to specified cache events
occuring on local node.

' ' 1gnite.events().locallisten(locLsnr,
* Jopic-based messaging EventType. EVT_ CACHE_OBJECT_PUT,
EventType.EVT_CACHE_OBJECT_READ,
° Ordered & UnOrdered megsageg EventType.EVT_CACHE_OBJECT_REMOVED);
' // Subscribe to specified cache events
¢ LOC@.' & RemOte meSSage ||St6ﬂ6r8 on thl) nod:s :hatphav; cache t‘unmnq.
. ignite.events(ignite.cluster().forCache
° L_C)()Ei| é;_[:%EErT]()tEB {3\/63r]t ||EStEBr]EBrE3 Nogis(”cacheName”)).remoteListen(null,
rmtLsnr,
* Irigger actions from any cluster events e At Dot iAo,
C)r C)F)EBrEiTiC)rWES EventType.EVT_CACHE_OBJECT_REMOVED);
*  Query events via IgniteEvents AP for Cnt i = 8 1 < 28; 1+)

cache.put(i, Integer.toString(i));

// Add listener for unordered messages on all remote nodes.
rmtMsg.remoteListen("MyOrderedTopic"”, (nodeld, msg) -> {

System.out.println("Received ordered message [msg=" + m
sg + ", from=" + nodeld + ']");

return true; // Return true to continue lListening.

1)

Sighite GridGain/sa



In-Memory Streaming and CEP

Ignite Cache 1 Process Streamed Dato
Data Nodes in Parallel on all Nodes

* Branching Pipelines B 2 procen 5L Guere

»  Pluggable Routing % xm“’“

» Sliding Windows for CEP/ sl | = «——mema |l §am

Continuous Query Nx ‘ 7 I8

* Real [ime Analysis

CacheConfiguration<Integer, Long> cfg = new CacheConfiguration<("myStreamCache"); - I l

// FIFO window holding 1,000,000 entries,
cfg.setEvictionPolicyFactory(new FifoEvictionPolicy(1_000_000));

Sighite GridGain/sa



Hadoop Accelerator: Map Reduce

* In-Memory Native
Performance

* /Zero Code Change

* Use existing MR code
* Use existing Hive gueries
* No Name Node

* No Network Noise

* |n-Process Data Colocation > Inactive Path

» Eager Push Scheduling I

Sighite GridGain/«a



IGFS: Ignite In-Memory File System

* Ignite In-Memory File System (IGFS) ‘ MR , HIVE | PIG
— Hadoop-compliant

— On-Heap and Off-Heap ) - B Hg-dfOP
— Caching Layer for HDFS | YARN - Istro
— Write-through and Read-through

HDFS
— Performance Boost

Sighite GridGain/«a



Spark Integration: Shared RDDs & Improved SQL

| B Spark Application ‘
* lgniteRDD
— Share RDD across jobs on the host i[ 1 1
—  Share RDD across jobs in the e —i 1 FT\
application @ |!—:;_: j
— Share RDD globally 0 0 0

* Faster SQL m

1
— In-Memory Indexes
—  SQL on top of Shared RDD Server

L Yom

Sigriite GridGain/sa
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Deployment

Docker ;hadamp /S’K SraofF

Amazon AWS

Google Cloud *
Apache JClouds

Mesos docker

YARN P
Apache Karafe (OSGI) &

amazZon
webservices™

O

CO()QIC Cloud Platform
C

GridGain/«m



In-Memory Streaming Demo

Word Count - Alice in Wonderland (Stream) FINISHED >
¥ignite.ignitesql select _wal, count(_val) as cnt from String group by _val order by cnt desc limit 10

M & & M ¥ |¥ settings~

@the 1o @and ©a @of Gshe @saik Bin @t Gwas o ApaChe Z@ppeliﬂ

was

said

: try (IgniteDataStreamer<AffinityUuid, String> star = ignite.dataStreamer(stmCache.getName())) {
she tream words fi 18 in-wonderland® book.
while (true) {
InputStream in = StreamWords.class.getResourceAsStream(“alice~in-wonderland, txt");
of try (LineNumberReader rdr = new LineNumberReader(new InputStreamReader(in))) {
for (String line = rdr.readlLine(); line != null; line = rdr.readlLine()) {
for (String word : line.split(" "))

if (lword.isEmpty())

Took 0 seconds (outdated)

stmr.addData(new AffinityUuid(word), word);

Sigriite GridGain/sa


localhost:8080/%23/notebook/2BDBWM6S5

Sighite

’

. . 7P
GridGain/#«=

* GridGain Enterprise Edition

s a binary build of Apache Ignite™ created by GridGain, which includes optional
L GPL dependencies, such as Hibemate L2 cache integration and Geospatial
INndexing.

Added enterprise features for enterprise deployments
Farlier features and bug fixes by a few weeks.
More testing.

Gartner 2014

CoolVendor
B y

GridGain/sa
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Tiered Memory & Local Store

GRIDGAIN
TIERED STORGMAGE MODEL
* [iered Memory o -
* On-Heap -> Off-Heap -> Disk
* Persistent On-Disk Store i
 Fast Recovery S| e
* Local Data Reload - g
»  Eliminate Network and Db impacts when e S :
reloading in-memory store | oA
* Enterprise Edition Only s oy

Sigrite GridGain/a



In-Memory Data Fabric: Data Center Replication

* Multiple (up to 32) Data
Centers

*  Complex Replication
lechnologies

* Active-Active & Active-Passive
o Smart Conflict Resolution
* Durapble Persistent Queues

*  Automatic Ihrottling
* Enterprise Edition Only

Sighite GridGain/sa



In-Memory Data Fabric: Security

» Pluggable Auth & Auth

— JAAS, LDAP, UNDI, Kerberos éE&UK\T\/
* |n-Cluster Node Authentication CoMUTE £ CUENT
» Client Authentication e e
*  Multi-Tenancy D A ]
*  Fine-Grained Authorization k. & B ,“& L
*  Comprehensive Auditing ] \?:D -
—  Who" What” When"/

* Enterprise Edition Only

Sigriite GridGain/ia



Cross-Language Interoperability

° :)O 1ao | c O bJ eCJ[S Cross Language Data Interoperability

*  Performance ACross GridPortableObject
Language Independent -
_aﬂg uag eS @ Data Format

*  (Client Feature Parity

*  Dynamic schema Changes g g g g

v Sw Swr
e  Searchable/Indexable g g g
* \/ersion Independent Java S5y Sur

* Enterprise Edition Only GridGain Data Grid

Sighite GridGain/ea
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GridGain’s Open Core
Business Model

Apache Ignite vs. GridGain Enterprise

GridGain Enterprise Subscriptions include:

>

GridGain Enterprise Edition
Bug fixes, patches, updates and upgrades
Ox5 or 24x/7 Support

Ability to procure Training and Consulting
Services from GridGain

Confidence and protection, not provided
under Open Source licensing, that only a
commercial vendor can provide, such as
iIndemnification

Apache Ignite | GridGain Enterprise

In-Memory Data Grid

In-Memory Compute Grid
In-Memory Service Grid
In-Memory Streaming

In-Memory Hadoop Acceleration
Distributed In-Memory File System
Advanced Clustering

Distributed Messaging

Distributed Events

Distributed Data Structures
Portable Binary Objects
Management & Monitoring GUI
Enterprise-Grade Security
Network Segmentation Protection
Recoverable Local Store

Rolling Production Updates

Data Center Replication

Integration with Oracle
GoldenGate

Basic Support (9x5)

Enterprise Support (9x5 and 24x7)
Security Updates

Maintenance Releases & Patches

J

Free
w/ optional Paid Support

J
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Annual License
Subscription
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Thank you!

Questions?
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Thank you!
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