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NTRODUCTION

 

As more and more mission-critical applications move to the Internet as Web services, the need for uninterrupted, 24x7 access to those 

services increases. Organizations cannot afford any type of downtime — planned or unplanned — for services delivered to customers, 

partners, suppliers, and employees over the Web. The goal of this paper is to:

• Provide an overview of how the Java

 

™

 

 2 Platform, Enterprise Edition (J2EE

 

™

 

) technology-compatible Sun

 

™

 

 ONE Application Server helps

to deliver near continuous availability through the integration of the Sun ONE Application Server’s patented Always-On Technology

• Focus on the benefits of the Always-On Technology component of the application server
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The Sun ONE Application Server (formerly iPlanet

 

™

 

 Application

Server) is a key component of the Sun Open Net Environment (Sun

ONE) — Sun’s vision, architecture, platform, and expertise for

delivering enterprise-class Services on Demand. The Sun ONE Applica-

tion Server offers a unique, new modular architecture based on several

of the industry’s most proven, high-performance, standards-compliant

components. And with the addition of Sun’s Always-On Technology,

the Sun ONE Application Server, Enterprise Edition will provide enter-

prises and service providers with extremely high quality of service and

load-balanced performance for their mission-critical applications.
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Sun’s unique Always-On Technology was developed by Clustra

Systems, Inc., a company acquired by Sun Microsystems in March,

2002. Always-On Technology is designed to provide a massively scal-

able, highly available session state persistence infrastructure for

deploying robust applications created using J2EE technology.

Capable of exceeding five 9s data availability, Clustra Systems’

patented technology offers an ideal platform for delivering all types

of session state persistence within a highly loaded enterprise appli-

cation server environment. With the introduction of the new Sun

ONE Application Server, Sun is fully integrating the Always-On

Technology into the J2EE technology-based application server.
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Early Web application server architectures achieved availability in

the application tier by providing multiple redundant J2EE containers

with a load-balancing mechanism. If an application or container

should fail, there are other containers available online; the applica-

tion can easily 

 

fail over

 

 to another container. This approach works

well, providing the applications are stateless.

Most application sessions, however, have some stateful infor-

mation, ranging from the contents of your shopping basket, your

preferences, or work in progress. Without a mechanism to maintain

session state, applications can loose information, and the entire

user experience is compromised.
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Today, there are two approaches com-

monly used to address this issue. The first is

to have some common storage for stateful

information shared between pairs of con-

tainers. Should one container fail, applica-

tions can be restarted on the second

container and can easily access the common

state information. While this approach

performs well, it is subject to failure if both

containers are highly loaded at the time of

initial failure.

The alternative approach is to utilize a

standard relational database as the persis-

tence mechanism, using the database to

store and retrieve all stateful information as

needed. However, while robust, this

approach introduces performance bottle-

necks. And it also requires that the adminis-

trator install and manage a highly available

implementation of the database.
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Sun’s solution, based upon Always-On

Technology, shares the best characteristics

of traditional solutions — without the corre-

sponding weaknesses. Session state infor-

mation is stored in a separate, but tightly

integrated persistent storage tier, with a

number of key architectural elements:

•

 

Separate Business Logic and Persistence

Tiers 

 

— Unlike approaches that manage

session state persistence in the business

logic tier, the Sun ONE Application Server

Always-On Technology either logically or

physically separates J2EE application logic

from the underlying session state persistence

tier (see Figure 1). This enables greater

scalability across both business logic and

persistence tier while allowing for inte-

grated installation and administration.

•

 

Distributed, Replicated State Information

 

— Application session state data is auto-

matically replicated and distributed across

multiple servers. Any individual component

can fail without affecting an application’s

ability to retrieve the session state.

•

 

Inherent Data Availability 

 

— Always-On

Technology delivers near-continuous avail-

ability for application session state data

without the management and hardware

requirements of a traditional relational

database. With the Always-On Technology,

application session state data is synchro-

nously replicated.

•

 

Horizontal Scalability

 

 — As the load and

throughput requirements grow, addi-

tional servers for application support and

session state maintenance can be easily

added without downtime — yielding near

linear horizontal scaling.

•

 

Self-Repair

 

 — Sun’s Always-On Technol-

ogy identifies failed servers and can auto-

matically repair to alternative servers,

raising overall system availability.

•

 

Shared-Nothing Architecture

 

 — The under-

lying architecture used by Sun’s Always-On

Technology is inherently distributed, elimi-

nating bottlenecks and facilitating high

throughput across multiple servers.

 

Always-On Technology is designed to provide a mas-
sively scalable, highly available session state persis-
tence infrastructure for deploying robust 
applications created using J2EE technology.



 
Sun™ ONE Application Server Always-On Technology

 
P 

 
3

 

During normal operation, application

session state is automatically replicated —

in a transparent fashion — to the persis-

tent storage tier. Unless a failure occurs,

failover is not required because state infor-

mation is still maintained in the application

tier. Should an application session fail for

any reason, or need to be restarted in an

alternative container, any container within

the cluster can rapidly retrieve the state

information — with no user perceived differ-

ence in responsiveness.
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Sun’s unique approach provides several

benefits over traditional solutions. 

•

 

Simplified Management

 

 — The session

state persistence mechanism is inte-

grated into the overall solution, simplifying

management and eliminating the need to

manage a separate database product.

•

 

High Performance

 

 — The distributed

shared-nothing architecture ensures high

throughput and low latency — even when

recovering session state by alternative

containers.

•

 

Scalability

 

 — The application server and

persistence tier can scale online across

dozens of servers, enabling customers to

right-size their solutions and grow rapidly

as their needs expand.

With the built-in Always-On Technology

delivered in the Sun ONE Application Server,

Enterprise Edition, organizations can mini-

mize downtime. In conjunction with Sun’s

overall commitment to the high-availability

of an enterprise environment, the Sun ONE

Application Server takes the next step for-

ward in providing substantial improve-

ments in the area of high availability for

J2EE technology-enabled applications.

FIGURE 1: ALWAYS-ON TECHNOLOGY ARCHITECTURE
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The Sun Open Net Environment (Sun ONE) is 

Sun’s vision, architecture, platform, and exper-

tise for delivering Services on Demand today 

and in the future. Based on open standards 

such as Java and XML technology, Sun ONE 

provides a highly scalable and robust frame-

work for building and deploying a variety of 

Services on Demand — from traditional 

Web-based applications to future context-

aware Web services. By simplifying the way 

Web services are created, assembled, and 

deployed, the Sun ONE platform can 

enhance productivity, speed time to market, 

and increase business opportunities for 

enterprises worldwide.


