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INTRODUCTION

Red Hat® JBoss® Data Grid, an in-memory distributed database, provides fast access to data and 

elastic scalability for large data volumes and  allows developers to meet tough requirements 

related to data retention, response time, and uptime. JBoss Data Grid offers an alternative or 

complementary layer to the existing data tier and compatibility with applications written in any 

language, using any framework and platform via multiple APIs such as memcached, Hot Rod, and 

REST. With management tooling and other advanced functionality included, JBoss Data Grid is 

an ideal technology for supercharging today’s modern applications while giving organizations a 

cost-effective, adaptable solution for meeting both immediate and long term IT goals.

THE APPLICATION DESIGN CHALLENGE

Competitive businesses need their applications to provide seamless customer experiences with 

fast response times. Additionally, businesses rely on the data generated by these applications to 

PDNH�FULWLFDO�EXVLQHVV�GHFLVLRQV���7KLV�LQpX[�RI�GDWD�LV�FUHDWLQJ�QHZ�REVWDFOHV�WKDW�PDNH�LW�GLIo-

FXOW�IRU�DSSOLFDWLRQV�WR�PHHW�DYDLODELOLW\��UHOLDELOLW\��pH[LELOLW\��DQG�VFDODELOLW\�UHTXLUHPHQWV��'DWD�

related obstacles include:

• Unprecedented transaction volumes. Business is increasingly performed via online applica-

tions, which increases web activity and forces applications to handle unprecedented growth in 

transaction volumes.

• High uptime expectations. To keep customers loyal and engaged, applications must perform 

with consistency and deliver seamless customer service, even during peak activity times and 

XQH[SHFWHG�WUDIoF�VSLNHV�

• Open hybrid cloud environments. On-premise or in a cloud? Software, platform, or Data-as-a-

Service? Centralized or distributed? Open source or proprietary? IT infrastructures are more 

FRPSOH[�WKDQ�HYHU��DQG�RUJDQL]DWLRQV�QHHG�pH[LEOH�DSSOLFDWLRQV�WKDW�FDQ�EH�XVHG�LQ�D�YDULHW\�RI�

open hybrid cloud environments.

• Demand for accurate, real-time information. Having real-time or near real-time access to 

accurate information often makes the difference between good and bad decisions. In today’s 

fast-paced environment, you can’t afford to wait for business-critical information.

• Complex and rigid data-tier interaction. Standing up a new application should be a stream-

lined and straightforward process. Struggling with a complex data tier or being restricted by 

interface limitations is not acceptable for an organization racing to lead the market.

Developers need a solution that boosts application performance, meets tough requirements, and 

RIIHUV�WKH�pH[LELOLW\�WKDW�K\EULG�FORXG�HQYLURQPHQWV�UHTXLUH�WR�LQQRYDWH��5HG�+DW�-%RVV�'DWD�*ULG�

overcomes these challenges by offering:

• High availability to access data-retention.

• Elastic scalability to maintain fast response times.

• Support for open hybrid cloud environments.

• 7KH�pH[LELOLW\�WR�GHSOR\�\RXU�DSSOLFDWLRQ�GDWD��KRZHYHU�EHVW�oWV�\RXU�QHHGV�

SCHOLASTIC BUILDS 
STORIA, A DIGITAL 
READING MANAGEMENT  
SOLUTION FOR E-BOOKS

Scholastic is a large, global 

publisher and distributor of 

educational books, technology, 

and media. They wanted to 

give users a seamless experi-

ence between web and mobile 

applications, which was partic-

ularly challenging to accom-

plish during back-to-school 

WUDIoF�VSLNHV��

With JBoss Data Grid, 

Scholastic was able to achieve a 

resilient, reliable scalable envi-

ronment with zero downtime, 

and improved response time 

from over 10 seconds to under 

two seconds. With Red Hat and 

JBoss Data Grid, Scholastic 

both met immediate budget 

limitations and deadlines and 

became able to respond to 

longer-term business and 

technical demands.
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PRODUCT COMPONENTS 
 

JBoss Data Grid consists of:

• Two deployment modes:

• Library mode for deployment with the same Java™ Virtual Machine (JVM) as a Java application.

• Client/Server mode to separate the application from its cache, allowing JBoss Data Grid 

to scale and be maintained independently. With Client/Server mode, JBoss Data Grid can 

connect to any type of application (Java, C++, C#, and so on) via the memcached, Hot Rod, 

or REST protocol.

• The in-memory store, which is the main component for storage and retrieval of the  

key-value entries.

• A persistent cache store for optional permanent storage of cached entries and restoration 

after a data grid shutdown.

Additionally, a subscription to JBoss Data Grid includes JBoss Operations Network for a single 

point of control to deploy, manage, and monitor JBoss Data Grid and your other Red Hat JBoss 

Middleware applications and services.

POPULAR CONFIGURATIONS

With JBoss Data Grid, you decide how to store and access your data. If real-time access is your pri-

RULW\��\RX�PLJKW�GHFLGH�WR�GHSOR\�-%RVV�'DWD�*ULG�LQ�D�UHSOLFDWHG�FRQoJXUDWLRQ��ZKHUH�HYHU\�HQWU\�

is replicated across the grid. Or perhaps superior elastic scalability is more important. For that sce-

nario, a distributed data grid may be your best option.

Red Hat Enterprise Linux
Windows, UNIX, and other Linux

Red Hat JBoss 
Operations

Network

RED HAT JBOSS 
DATA GRID

In-memory store

Persistent cache store

JB0015

Client/Server and 
library modes

TRUE CORPORATION 
ELIMINATES A BILLING 
SYSTEM BOTTLENECK

A system bottleneck was 

discovered through engage-

ment in the billing system 

upgrade, and while not 

constant, the bottleneck 

impacted overall performance. 

JBoss Data Grid was deployed, 

improving average response 

time from 10 seconds to 50 

milliseconds.

After rounds of evaluation and 

testing, True bought a JBoss 

Data Grid subscription and 

engaged Red Hat Consulting to 

implement in-memory caching 

to reduce the interaction 

between the integration layer 

and billing. Red Hat JBoss Data 

Grid will also be used to cache 

frequently accessed informa-

tion such as product catalog, 

promotions, and discount 

information
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REPLICATED CONFIGURATION

 
,Q�WKH�UHSOLFDWHG�FRQoJXUDWLRQ��WKH�VDPH�H[DFW�GDWD�H[LVWV�RQ�DOO�QRGHV�RI�WKH�FOXVWHUHG�FDFKH��

This can be ideal for applications that require extremely high fault tolerance, and real-time 

read access by multiple applications.  The amount of data available for in-memory processing is 

limited by the amount of memory on each server. 

DISTRIBUTED CONFIGURATION

 

:LWK�WKH�GLVWULEXWHG�FRQoJXUDWLRQ��\RX�FDQ�WDNH�IXOO�DGYDQWDJH�RI�-%RVV�'DWD�*ULG
V�HODVWLF�

scalability. Choose how many copies of each data entry you want in the grid, and give your 

applications fast access to shared data. Ideal for elastic data sets that experience large 

pXFWXDWLRQV��SHULRGLFLW\�RU�XQSUHGLFWDELOLW\��WKLV�FRQoJXUDWLRQ�DOORZV�\RX�WR�VFDOH�RXW�DERYH� 

the available memory of a single node.

A B C

A B
C

Cache

JBOSS DATA GRID
node #1

A B
C

Cache

JBOSS DATA GRID
node #2

A B
C

Cache

JBOSS DATA GRID
node #3

REPLICATION
All data is replicated in every node

JB0067

A B C

B
C

Cache

JBOSS DATA GRID
node #1

A
C

Cache

JBOSS DATA GRID
node #2

A B

Cache

JBOSS DATA GRID
node #3

DISTRIBUTED  
Two copies of each data entry distributed across the grid

JB0068
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FEATURES AND BENEFITS

Red Hat JBoss Data Grid has broad industry appeal, offering fast in-memory distributed data 

DFFHVV�DQG�VFDODELOLW\�IRU�oQDQFLDO�VHUYLFHV�WUDGLQJ��WHOHFRPPXQLFDWLRQV��ORJLVWLFV��H�FRPPHUFH��

and call-center tracking. 

%DVHG�RQ�,QoQLVSDQ��WKH�SRSXODU�-%RVV�&RPPXQLW\�SURMHFW��5HG�+DW�-%RVV�'DWD�*ULG�LV�DSSURSULDWH�

for any type of application with heavy compute needs. With Red Hat JBoss Data Grid, you get the 

EHQHoWV�RI�VFDOH�DQG�KLJK�SHUIRUPDQFH�ZLWKRXW�WKH�FRVWV�RI�UHZULWLQJ�RU�UHSODFLQJ�WKH�GDWD�WLHU�

FEATURE BENEFIT

Key value store Red Hat JBoss Data Grid is an in-memory NoSQL database that 

RIIHUV�D�VLPSOH��pH[LEOH�ZD\�WR�VWRUH�D�YDULHW\�RI�GDWD�ZLWKRXW�WKH�

FRQVWUDLQWV�RI�D�o[HG�GDWD�PRGHO�

Querying (DVLO\�VHDUFK�DQG�oQG�DQ�REMHFW�ZLWKRXW�QHHGLQJ�WR�NQRZ�WKH�

REMHFWjV�DVVLJQHG�NH\��)RU�H[DPSOH��\RX�FDQ�VHDUFK�IRU�UHG�FDUV�

XVLQJ�D�PHWDGDWD�PDWFK�RU�IRU�ERRNV�RQ�D�VSHFLoF�WRSLF�XVLQJ�D�

full text search and relevance sorting. 

Cross-datacenter replication With Red Hat JBoss Data Grid, applications can replicate across 

data centers and achieve:

• High availability to meet SLA requirements for data within  

and across data centers.

v��/RDG�EDODQFLQJ�DQG�UHVRXUFH�HIoFLHQF\�YLD�D�kIROORZ� 

the sun” approach.

• Geographic data partitioning with failover.

Distributed execution and map/

reduce API

Quickly process large volumes of data and support long-running 

compute applications with the map/reduce API. Map/reduce uses 

the data grid’s parallel processing capabilities to move batch 

workloads away from the client application and divide it across 

the distributed system.

Security for sensitive data Ensure only trusted users, service and applications are able to 

DFFHVV�DQG�PDQDJH�\RXU�VHQVLWLYH�DQG�SHUVRQDO�LGHQWLoFDWLRQ�

data in the grid.

WHAT IS A DATA GRID?

A data grid is an in-memory 

distributed database designed 

for fast access to large 

volumes of data and scalability. 

Data grids commonly provide 

a complementary layer to the 

relational database and the 

application. 

Key characteristics of a  

data grid:

•   In-memory,  

distributed caching

•  Map/reduce 

•  Elastic scalability

•  Advanced querying

•  Data replication

•  Processing for  

streaming  data

•  Transaction capabilities 
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FEATURE BENEFIT

Multiple access protocols with 

data interoperability

Multiple access models with data compatibility means any sort of 

application—legacy or new, Java or native, in-memory or remote—

can easily access and share data in the grid. Applications can 

access the data grid remotely using REST, memcached, or Hot 

Rod (Java or C++), or locally through a simple Java API. And 

with compatibility mode, data can be shared (read and written) 

between applications using different access models.

Zero-downtime rolling upgrades Upgrade your cluster from one version to the next without any 

downtime. This results in increased, uninterrupted performance 

for remote users and applications.

Management tooling Red Hat JBoss Data Grid includes a subscription to the Red 

Hat JBoss Operations Network, a middleware and application 

management solution that provides a single point of control to 

deploy, manage, and monitor Red Hat JBoss Middleware applica-

tions and services

TECHNICAL HIGHLIGHTS

CORE

• 7RSRORJ\�FRQoJXUDWLRQ�RSWLRQV�RI�ORFDO��LQYDOLGDWLRQ��UHSOLFDWHG��DQG�GLVWULEXWHG�PRGHV

• Simple, map-like Java API for data access in Library mode

• Eviction and expiration processes

• &RQWH[W�'HSHQGHQF\�,QMHFWLRQ��&',��LQWHJUDWLRQ

• Asynchronous API

• $V\QFKURQRXV�FRQoJXUDWLRQ�RSWLRQV

• 3HU�LQYRFDWLRQ�pDJV

• L1 caching

• Store entries as binary

• (YHQWV��QRWLoFDWLRQV��DQG�OLVWHQHUV��V\QFKURQRXV�DQG�DV\QFKURQRXV�

RUNTIMES CONTAINERS

•   Red Hat JBoss Enterprise 

Application Platform

•  Red Hat JBoss Web Server

•  Apache Karaf

•  Oracle WebLogic

MANAGEMENT AND 
MONITORING TOOLING 
WITH RED HAT JBOSS 
OPERATIONS NETWORK

Included with a subscription 

to Red Hat JBoss Data Grid, 

Red Hat JBoss Operations 

Network provides a single 

point of control to deploy, 

manage, and monitor Red Hat 

JBoss Middleware applica-

tions. The built-in management 

and monitoring tooling allows 

you to effectively administer 

all of your Red Hat JBoss 

Middleware application envi-

ronments, helping you improve 

RSHUDWLRQDO�HIoFLHQF\��UHGXFH�

costs, and ensure a positive 

experience for your users.



6redhat.com TECHNOLOGY OVERVIEW Red Hat JBoss Data Grid

PROCESSING AND DISTRIBUTION

• Map and reduce framework and programming model, including mapper, collector, reducer,  

and collator interfaces

• Distributed tasks to execute a task on some or all nodes in parallel 

• Parallel and grid processing

• Consistent hashing and topology aware 

• A distributed system with a single-system image

• Elasticity to add or remove nodes or virtual nodes on-demand

• Load balancing to highly available partitions on multiple nodes via dynamic partitioning

• Non-blocking state transfer to ensure performance and continuous data grid operation when a 

new node is added or removed

• 'DWD�DIoQLW\�YLD�DQQRWDWLRQV��QRGH�DIoQLW\��DQG�NH\�DIoQLW\

• Node discovery and failure detection

• High-performance cluster communication protocol that supports both User Datagram Protocol/

Internet Protocol (UDP/IP) and Transmission Control Protocol/Internet Protocol (TCP/IP)

• Multicast and unicast messaging

• Server hinting to ensure owners are not on the same machine, rack, or site

CONCURRENCY

• Support for Extended Architecture (XA) transactions via Java Transaction API (JTA), transac-

tion recovery, and JTA synchronization

• /RFNLQJ�FRQoJXUDWLRQ�RSWLRQV��RSWLPLVWLF��SHVVLPLVWLF��DQG�H[SOLFLW�ORFNLQJ�DV�ZHOO�DV�GHDGORFN�

detection; lock striping and single node locking

• Isolation levels: read committed, repeatable read

• Invocation batching

• Operations with versions

REMOTE CLIENTS

• HTTP/REST, memcached, and HotRod (Java, C++); C# Hot Rod client offered in technology preview

SECURITY

• Secure communication between Client/Server (over Hot Rod) using TLS (SSL) 

• 6HFXUH�FRPPXQLFDWLRQ�EHWZHHQ�VHUYHU�QRGHV�XVLQJ�XVHU�VSHFLoF�FU\SWRJUDSK\�DOJRULWKPV�DV�

supported by the Java Cryptography Architecture (JCA)

• $XWKHQWLFDWLRQ�XVLQJ�66/�&OLHQW�FHUWLoFDWH��66/��EHWZHHQ�FOLHQW�WR�VHUYHU�DQG�QRGH�WR�QRGH

• Role-based authorization and access control to cache manager and caches

RED HAT JBOSS 
DEVELOPER STUDIO

Also included with JBoss 

Data Grid is Red Hat JBoss 

Developer Studio, an Eclipse-

based integrated developer 

environment (IDE) bundled with 

tools for developing, testing, 

and deploying rich web applica-

tions, enterprise applications, 

and service-oriented architec-

ture (SOA) services. There is no 

need to buy multiple subscrip-

tions to build and test on Red 

Hat JBoss products or pay 

production SLAs to get support. 

It’s all included.

TRY JBOSS DATA GRID 
WITH THESE OTHER 
JBOSS MIDDLEWARE 
PRODUCTS:

•   Red Hat JBoss Enterprise 

Application Platform

•   Red Hat JBoss Data 

Virtualization

HOW CAN I GET RED HAT 
JBOSS DATA GRID?

JBoss Data Grid is generally 

available from Red Hat and its 

partners world-wide.
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STORAGE

• SingleFileCacheStore for fast read and write performance where the index of keys is  

stored in-memory

• LevelDB cache store for fast read and writes of large amounts of data persisted locally at  

each node where the index of keys is not stored in-memory

• JPA cache store to persist data to the database while preserving the data schema

• Java Database Connectivity (JDBC) cache loader/store

• Read-though, write-through (synchronous), and write-behind (asynchronous)

• Activation and passivation via cache store

MANAGEMENT

• Includes Red Hat JBoss Operations Network

• Management and monitoring options via the Java Management (JMX) API

• Command line interface
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