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Java 2 Standard Edition

"Write Once, Run Anywhere" portability
JDBC API for database access

CORBA technology for interaction with existing
enterprise resources and other programming
languages

Security model that protects data even in internet
applications




Java 2 Enterprise Edition(J2EE)

Full support for Enterprise JavaBeans 1.1
components

RMI/IIOP

Java Servlets API

avaServer Pages technology
TS

NDI




Inprise Application Server
Implements the J2EE Vision

Based on EJB 1.1

& For easily building server side components
=< Based on CORBA for scalability and reliability

Complete Web Engine (Servlets, JSP)
Naming Service

Java Transaction Service (JTS)
Security Service




JZEE Applications CORBA Applications
Inprise Application Server

Naming Service '
Transaction Service '
JDataStore Service
Messaging Service

EJB Container
Web Engine

Management Console Security (optional)

YisiBroker for Java



Enterprise Java Bean
Overview/Refresher:




Developing a Distributed/@hject

Data Access

~ Logic

Legacy Integration




EJB Acknowledges Roles

Bean Provider Assembler Deployer Sys Admin
2

Logic Developer Composes Applications Deployment to System Manager(s)
No Transaction Code Generally Understands Logic Operational Environment  Keep Systems

No Concurrency Code Expert at Apps, Applets Defines Security Roles  Qperational

No Security Code Servlets etc.. Defines Transactions Often good card
No Distribution of Beans  Usually builds GUIs A Systems Expert players




The EJB DevelopmentElow

EJB Server EJB Server
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EJB Architecture & Roles

Bean Provider

Application

‘ Client App

Assembler

<__

_—Deployer

k

_ Container

EJB Server Provider

\}‘"\

/e EJB Server

«—System Admin




EJB’s are Course Grained

Accounts Exchanges

Order & Risk
Execution Management

., Fine Grained Objects should
cusomeuit ~ NOt be modeled as EJB’s

(Invoice line-items, customer mailing addresses)




Enterprise Bean Patterns

Session Bea/ \Entity Bean

J

Stateless Sesgion Stateful Session Bean Managgd Con‘iner Managed

INPRISE




EJB Deployment;Descriptor

Allows declaration of transaction and security
attributes

Allows you to declare Data Access attributes
Allows you to declare EJB reference attributes

An EJB Deployment Descriptor describes the classes,
interfaces and declarative behavior of an EJB

NO PROGRAMMING REQUIRED!




Clients View of Session Bean

@ EJB Server
Windows :
Client ner

Java
Client

Browser
Client

Mobile
Client

Client

CartHome cartHome =
4% (CartHome)context.lookup(“Cart’):




The IAS 4 EJB Container




Inprise EJB Architecture

CORBA 2.3
Objects By Value

f Language Independent Client /
Session lIOP/SSL
. Bean RMI “// Access Control

IIOP

CosNaming

y
Bean

_ _ NI / LDAP
, Container )
Entit ~ Naming

Session»‘ JTS CosTransactions
State 2 Phase < Distributed

Database \
Based on all Java JDataStore




Key EJB Reguirements

EJB 1.1 Compliance
Support for CORBA
Transactions
Clustering

Security

Data Access
Management




EJB 1.1 Compliance

Security Model Overhauled
EJB Roles Clarified

2sNew Deployment Descriptor Structure
=< XML with standard specified DTD
& \lendor Specific Deployment Descriptor

EJB Reference Used for Related Beans
JDBC 2.0 DataSources Used




|AS 4 Implementation

Complete EJB 1.1 Support
= EJB Security Model

&5 XML Deployment Descriptors
#JDBC 2.0

25 (Generic Resource Naming

2 EJ
& EJ

g =N

1.0 -> 1.1 Conversion Utility
1.1 Development Support in JBuilder
1.1 Management Support with AppCenter




CORBA Support

Optional RMI/IIOP mapping defined to ensure
interoperability between EJB environments

Standard Security and Transaction Propagation
EJB access from non-Java clients
Use of CORBA services with EJB’s

Requirement for J2EE compliance




|AS 4 Implementation

Built from the bottom up with CORBA
Every EJB is simultaneously a CORBA Object
JNDI is built over CORBA Naming Service

JTS Implemented with ITS

Interoperable with other standards based
Application Servers




TCP Connection Management

(
Client (

¢

Extremely Expensive Use of Resources!
Many RMI implementations do this!!!




T

VisiBroker Connection Management

I
Cllenh/;(

Sophisticated Multiplexing and locking
for Outstanding Scalability
and Dead-Lock Avoidance




Scalability and Performance:
Database Connection Pooling

Funnels database requests through pool of connections
Connections can be reused

1000 100
Requests Connections Database




Naming Service -
Support for Standards

VisiBroker
Naming o~~~
Java - JNDI @ Service N N
COS Naming E > I I
Java E § & Oracle  Sybase

In Memory

COS Naming @
C+ OMG Interoperable Naming

LDAP, JDBC storage options ~ JPaastore
COS Naming, JNDI client access




Transaction Support

JTA UserTransaction Interfaces
JTS

2<“JTS provides transaction interoperability using the
standard IIOP protocol for transaction propagation
between servers”




EJB Transaction Suppori

EJB allows you to either declare transactions or code them
explicitly.
z< Container Managed

Allows the assembler to declare transaction support in the Deployment
Descriptor

Transaction attributes specified at the bean and method level

z< Bean Managed

An EJB Container is required to implement
javax.transaction.UserTransaction

Provides an interface to a transaction service




EJB Container Transactions

<contai ner-transaction>
<method>
<gb-name>Simpl eStateful Bean</g/b-name>
<method-name>* </method-name>
</method>
<trans-attribute>T X SUPPORT </trans-attribute>
</container-transaction>




|AS 4 Implementation

Full Support for JTS with ITS

= Embeds TX context in [IOP packet per specification
5 Allows Interoperable CORBA/EJB transactions
=5 |nteroperable AppServer transactions

Complete Java distributed transaction manager
Parallel Transactional Access to Entities




|
Parallel Transactions Tﬂ

1234
Client 1 > Mike Rozlog
Ohio

™~ id

name

/ state
1234

. T » Mike Rozlog
Client 2 Ohio




Clustering Support

Ability to perform Dynamic Load Balancing
Fail-Over Capabilities
Redundant Naming




IAS 4

Supports

&5 Any num

Implementation

eterogeneous Clustering
per of EJB’s on any number of servers

Automatic

_oad Balancing

Complete Fail-Over Capabilities

2 Includes

Redundant Stateful Session Beans




Interoperable Naming|Service supporis
multiple bindings toainame:

/ \ s _ Cluster One

JNDI Name Space
Clusterl

'?' i_'?';l E‘ oot Context

Log] 'ﬂ =]
y

@ StockQuoterHome -

NS Ba'Stor

Cluster2

EJBReme*- |
EJBHoN.. |




An EJB client then bootstrapstojthe
Interoperable Naming Service;

/ \ / \ g _ Cluster One

EJB Client
JNDI Name Space
Clusterl

'?' i_"'_";l Root Context
@

Cluster2
@ StocktuoterHome -

NS Ba.Stor

EJBReme*- |
EJBHoN.. |




The EJB client looks upainameithat
resolves to a cluster.

-

EJB Client

~

ctx.lookug

o (“ StockBrokerH

-

JNDI Name Space

& StockBrokerHame
@& StockRuoterHome

~

Clusterl

Cluster2

NS Bz'Stor

Cluster One

EB
Container

EJBReme*- |

EJBiHON... |

EB
Container

Container




The first reference. of;aicomponent:iomein
the cluster gets returned.

4 ™ / \ ik _ Cluster One

EJB Client F

EJBHome e
Proxy JNDI Name Space _~1E/BHon... 1
Clusterl L

Cluster2

@& StockRuoterHome L

NS Ba.Stor

EJBReme*- |
EJBHoN.. |




A new EJB Client starts.

4 2 / \ Cluster One

Container

EJB Client =) VT ~N

EB
JNDI Name Space Container

Clusterl

AN L
Cluster2 ?@:(
i VM4 EB
AN ==
-
NS Bz'Stor

Container

Container

EB
Container




An EJB client looks upja nameithat
resolves to a cluster.

/ \ / \ _ Cluster One

EJB Client oar PV
J : EB
JNDI Name Space | Container
. Clusterl | i

& StockBrokerHame Cluster2
@ StockQuoterHome -

NS Ba.Stor

ctx.lookup
CD(“ StockBrokerHomg i

EJBReme*- |
EJBHoN.. |

EB
Container

Container




The second reference ofia componenthome
in the cluster. gets returned.

/ \ / \ g _ Cluster One

EJB Client

EJBHome

Proxy JNDi Naitis Space

Clusterl

Cluster2

NS Ba.Stor

EJBReme*- |
EJBHoN.. |




An additional EJB Client starts;

4 2 / \ Cluster One

Container

EJB Client =) VT ~N

EB
JNDI Name Space Container

Clusterl

AN L
Cluster2 ?ﬁ:(
i VM4 EB
AN ==
-
NS Bz'Stor

Container

Container

EB
Container




An EJB Client looks up the'samenameithat
resolves to the cluster;again.

/ \ / \ e _ Cluster One

EJB Client
JNDI Name Space
Clusterl

ctx.resolve | [G] .'ﬂ Raat Cortext

= ) - =Hi
o (“ StockBrokerH ; . ,'z-l
@

Cluster2
& StockGuoterHome L

NS Ba.Stor

EJBReme*- |
EJBHoN.. |




The third reference of;a replicaicomponentinomein
the cluster gets returned.

/ \ / \ _ Cluster One

EJB Client

EJBHome

; yA W Ral
Proxy JNDI Name Space d : Colr:}J:ner
[}
__ Clusterl L J i

CRE Root Context

Cluster2

EJbRemet- |
EJBHoN.. |

NS Ba.Stor

EB
Container

Container




A client starts and creates InitialContext, UDP/IP
broadcast occurs to locate an osagent.

EJIB Client _EJB Con’;ai ner

\
7




The osagent provides the reference toithe JNDI
root Naming Context.

EJIB Client _EJB Cont_al ner




Client tries to use JNDI over, CosNamingto
lookup the EJB Home object of'a.component:

EJIB Client _EJB Con’;ai ner

k - ackQuoterHom
Ve

IAS Server . - _
EJB Container




|AS machine crashes.

~

EJB Glient

IAS Server . - _ \
EJB Container




EJB client’s runtime rebinds by consulting
osagent.

-

EJB Glient

~

7

IAS Server

'EJB Gontainer

~




Osagent replies and an InitialContext:proxy.

gets updated.

-

EJB Glient

~

7

IAS Server

'EJB Gontainer

~




Client tries to use JNDI over; CosNaming
using the new InitialContext proxy.

-

EJB Glient

~




Client
Client

Client
Client




Client >
Client
Client

-—

Client




Data Access

JDBC 2.0

&< Includes Optional Package

2 JNDI Naming (Used in EJB 1.1)

=5 XA Transaction Support

More portable JDBC code using DataSource

25 JDBC connection data stored in JNDI rather than code




|AS 4 Implementation

DataSources declared in XML automatically added to JNDI

Support for homogeneous distributed transactions using the
database transaction coordinator

Support for heterogeneous distributed transactions using the
ITS transaction coordinator and XA

Automatic Connection Pooling without Code changes!
Support for JDBC 2.0 Connection Pooling
JDataStore




Management

EJB flexibility poses new challenges to management
= How do | start the application?

<1s my Application Up or Down?

&5 0Kk, its broken... How do | fix it?

zsHow do | prioritize things to fix?

EJB 1.1 lacks a solid management specification




_‘ﬂ AppCenter Management Console

File Edit “iew Managerment

BB

| &

Tools

E] s I

Browsers Help

| vo] =

I =]

Weh Application

.—.:--'5 Management Repositony
= _ﬂ Configurations

+ ""1 Funds_Transfer

+ 21 Dependency

+""1 Backup

+""1 Secure_Transfer

WehAS

Webh Server
EJB Container 1
EJB Container 2
jarl

sortdar
jar?
e
L
L
% & newBean
2 Ternplates

2] Computers

1=l EventActions

88| Coackpits

@ Timers

sortBean
statelessBean
statefullBean

o+

| Containment views of Configuration "Web

Application’

=71 yieh Application ‘ |

4

. \
Bl Bl

EJB Cnntainer 2| EJEI Container 1 |

8¢ B B¢

Wi
VWl WV S8 N

nesmwBean | statefullBean | sclr'tEIean] statelessBean |

|- #] Users

Weh Ser'-.rer|

Fault Tolerance

Cantainment Termplate |

Hosts Events Fropedies

Contents I Hierarchy ]

Dependencies

| admin | APPCENTER:5555 | (T




JAS 4 Web Features




Web Features

Dynamic Web Page Content
& JavaServer Pages 1.1

Flexible security model

25 Access Control by user or group
2 SSL 3.0

Extensible
= Extend server with Java Servlet API 2.1

Session support
&5 Automatically manages session life cycle




Web Server Integration

A session corresponds to a single sitting of asingle
anonymous user (anonymous because no explicit
login or authentication is required to participate in

session tracking

New Session ID

(first recuest)

l

C / / Session 'I| - t

request | i : request

| o Valid /|
".__ i *_ .-.-.I__.-"'I

l

Session Invalid
{tineout)




Java Server Pages (JSP)

Direct Access Model

Servlet/JSP Model




Administration

eb Administration Tool - Netscape

File Edt Yiew Go Communicator Help
<« » A 2B -
B an:k =.==:-'i Fielu:uad H ome Search

,mi Bnukmarks ,f anatlnnihttp #ftstickle: 3030/

[ R SR

M etzcape Print Security

J T wlhat's Fielate-:l :

Integrsting tee Entesprine

my

T

Fraperies

Lag Out

d%lnstantMessage j *afebbd il D Contact @ People D Yelll:uw F'ages D Dl:uwnll:uad L] Ehannels

{@ INPRISE

Semices

Status

Lv ]

&8 HTTP Weh Engine

-8 Secure HTTR Web Engine

-8 Smart Agent

i@l |DataStore

-8 Visibroker Maming Service

-8 |ntegrated Transaction Service
-8 Enterprise Java Bean Container

Funning
Running
Mot Running
Running
Funning
Running
BHot Running
Running

k2




Web Server Integration

Integrate EJB Container(s) and Web Server as
services as part of Application Server

25 Ability to run all of the services as part of single
process or distribute individual services

= EJB Server can run with or without Web Server
Support for Apache, Microsoft, Netscape servers




Overall Configuration




The IAS 4 Architecture

Visibroker
C++ &
Java

Objects

Session
State JTS/ITS
Service

GUl &
B Inprise Application Server Management

Console

EJB CORBA
Container Services




Lightweight Configuration

HTTP

JSP
Servlets

i

HTTP

—]
HTML




Compact Configuration

EJB
JTS

HTTP

JSP
Servlets

HTTP

—]
HTML




HTTP

l JSP

Servlets

N
y
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