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This is the third presentation in a four part series on Object technology by Tru Paragon.  Tru Paragon is a technical training organization, which focuses on delivering leading edge, high impact Oracle, Java, Unix and Distributed Object technology training.  Part one introduces relational technologists to Object technology.  Part two discusses different technologies for implementing object-oriented systems in Oracle 8.i with an emphasis on Oracle products.  Part three presents object-oriented implementations in Oracle 8.i using Java and CORBA/IIOP solutions.  Part four is a more detailed presentation to show Oracle developers how to write object oriented applications using Oracle’s JDeveloper to write Java n-tiered applications.

Overview

Java is quickly becoming the defacto standard programming language for the Internet, databases, hardware platforms and devices.  In the last two years it has matured from adding active content in web pages to maintaining business rules in enterprise applications.  Java can run on mainframe servers, laptops, mobile phones, pagers, printers, smartcards and toasters.  The Sun JavaCard Application Environment (JCAE) can run a Java environment with 16 KB of ROM, 8 KB of EEPROM and 256 bytes of RAM. Java is also receiving broad industry support from Oracle, IBM, Sybase, Netscape, Sun, Informix, Tandem and other industry leading vendors.  Some of the advantages of Java include:

· faster development and deployment across multi-tier platforms

· good software engineering practices using object oriented techniques

· avoidance of memory management issues as in C and C++

· faster execution with NCOMP compiler compared to Smalltalk

· bytecode portability across hardware and operating systems 

· interoperability using JavaBeans, Enterprise JavaBeans, CORBA, IDL and IIOP

· software development by connecting reusable software objects using industry standards

This presentation will introduce Oracle developers to concepts and terminology in Java development environments.

Oracle and Java

Java is a full-blown programming language.  Java programs can be applications or applets.  Java applications can run just like COBOL, Pascal, C and Fortran. Java applets are downloaded across the network at run time.  Oracle has a number of new products and features that will support a Java environment.  Some of these products include:

· JDBC drivers for database connectivity

· SQLJ translator for writing embedded Java applications

· Java Virtual Machine integrated into the Oracle 8.i server

· Java stored procedures, triggers and object methods

· JDeveloper Java application development environment

· Enterprise JavaBeans

· CORBA and IIOP

· Oracle Application Server

JDBC

Oracle’s JDBC drivers are compliant with the JDK 1.0.2, 1.1, 1.22 and most of the 2.0 specification.  These drivers also support the Oracle 8 features like ROWIDS, User Defined Types, Varrays, Nested Tables, LOBs and REFCURSORS. The JDBC APIs also provide performance and other enhancements over SQLJ.  There are three different types of JDBC drivers: JDBC/OCI, thin and KPRB.  

· The OCI driver is a DLL that can reside on the same platform as the application or on an application server.  The OCI driver communicates through Net8.  OCI applications can use all the feature functionality of Net8. 

· The thin driver can be downloaded across the network.  This allows a thin client platform with just a browser and network connectivity to download Java applets and thin drivers to execute database applications.  The Oracle Enterprise Manager and Software Installer will be releasing new Java versions.  These Oracle products will look and run exactly the same on any platform that has a browser.  The thin driver can run with just TCP/IP or with Net8.  Net8’s connection manager can be used with the thin driver for scalability.

· The KPRB driver is used to run Java applications inside of the Oracle server.  Java stored procedures, functions, packages, object methods and triggers can use the KPRB driver.

SQLJ

SQLJ is an industry standard for developing embedded Java applications.  JDBC and SQLJ is an industry standard that is the Java version of OCI and ProC.  SQLJ is a standard developed by IBM, Sybase, Informix, Oracle and a consortium of companies.  A SQLJ translator converts embedded SQL into a JDBC form.  SQLJ benefits include

· compile type checking of SQL statements

· compact and simpler syntax versus JDBC

· easier to write and maintain versus JDBC

Implementing Business Rules with Java

Oracle 8.i will support business rules being written in Java.  Stored procedures, functions, packages, object methods and database triggers can be written in Java or PL/SQL.  Java and PL/SQL routines can be called from SQL or from each other.  This will allow business rules to be written in Java, PL/SQL or both depending upon the environment or the functionality.

Programming Models

Oracle 8.i supports different development models.  The three different development environments:

· Oracle: Oracle applications written in Oracle Forms or Oracle Reports

· Java: Java applications written in Oracle JDeveloper or other third party Java development tools

· CORBA:  Open system applications written using CORBA/IIOP.  Applications can use the ORB in the Oracle server to access standards based applications.

Java Virtual Machine 

The Oracle 8.i server will support a Java Virtual Machine (VM). The Multithreaded Server (MTS) is used for scalability.  The Oracle Java VM will comply with JDK 1.1 standards.  The Java VM offers:

· Java Class Loader

· Native compilation

· Support for standard Java libraries (java.math, java.lang, java.io, java.net, java.util, etc.)

· Memory management

· Garbage collection

· Bytecode compiler

The Java VM will support Net8, TCP/IP (thin driver) and CORBA/IIOP connectivity.  

CORBA

The Common Object Request Broker Architecture (CORBA) is a distributed technology for integrating software components across different hardware platforms, operating systems and networks.  CORBA contains an Interface Definition Language (IDL) and an Object Request Broker (ORB). The ORB is the communication bus that finds local or remote objects for applications.  An application when written does not need to know where a software object is located, what software language it is written in or the hardware platform it is on.  There are CORBA bindings for C, C++, Java, COBOL and other languages.  An ORB maintains a repository for all the server objects.  Objects are registered with the ORB so they can be accessed by client applications.  Although Microsoft supports its own distributed object environment (DCOM), other vendors provide CORBA products on Microsoft platforms.

IIOP

The Internet Inter-ORB Protocol (IIOP) is a new Inter-ORB protocol that defines how ORBs from different vendors will communicate.  IIOP is a protocol-neutral specification for a standard data transfer and messaging format over a transport protocol.  IIOP may become as popular as TCP/IP and HTTP.  The Hypertext Transfer Protocol (HTTP) has been the default protocol used by browsers and web servers.  IIOP offers significant improvements over the stateless and performance issues of HTTP/CGI.  IIOP is part of the CORBA specification from the Object Management Group (OMG).   

The combination of Java and IIOP will support the next generation of web applications.  Software objects will be able to communicate over IIOP.  Microsoft products such as Internet Explorer and the Microsoft Transaction Server will probably not support IIOP in the near future.  IIOP’s broad industry support and strong technology solution make it likely that it will become the standard communication protocol for the web.

Enterprise JavaBeans

Enterprise JavaBeans (EJB) is a specification from Sun Microsystems whose goal is to simplify the design, development, maintenance and use of multi-tier applications.  Enterprise JavaBeans is

· a component development model that facilitates the reuse of software components

· a object-oriented component development model that provides guidelines and standards for integrating multi-tier Java applications

· a set of nonvisual JavaBeans that are designed to run in a server environment

· an environment that provides transaction, persistence and security services

· is a programming model that allows modularization of the business logic

· is an open environment that can be accessed by non-Java and ActiveX clients

Integrating Java Applications with Legacy Systems

Java can also be used to give Internet capability to legacy data and applications.  There is still a large percentage of business data being run on legacy platforms.  Legacy systems still run business critical applications and companies do not want to want to throw away all the years of development invested in these legacy systems.  Some of the techniques for integrating legacy systems are:

· screen scraping

· wrapping Java interfaces to provide a browser interface

· creating Java or CORBA objects to interface with legacy systems

· building a messaging and transaction service interface to the legacy applications

The Next Generation of Software Development

Java will play a major role in the next generation of software development.  Some of the characteristics of new development environments will include:

· Improved design and implementation techniques using UML, design patterns and frameworks

· Component Based Development as the primary development approach

· Design and development will comply with industry standards such  as JavaBeans, Enterprise Java Beans, IIOP, CORBA and DCOM

· Platform technologies such as Oracle’s Java Enterprise Server, Oracle Application Server, Iona’s Orbix, Visigenics VisiBroker, IBM’s CBSeries and the Microsoft Transaction Server which will support distributed object implementations.

We have discussed numerous new features and enhancements in Oracle that provide an environment for supporting distributed object development and deployment for small and large scale applications.  Some of the new features in Oracle 8.i include: 

· server enhancements (Replication, Partitioning, Parallel Server, Multi-Threaded Server, Object-Relational, Data Warehousing and Resource Management)

· a Java Virtual Machine

· Java stored procedures and triggers

· JDBC, SQLJ and KPRB

· an Object Request Broker

· JNDI/LDAP name services

· fine grained access

· data cartridges

· an Internet File System

· Oracle wallets

· global sign on

· CORBA interfaces

· IIOP

· a Native Compiler for Java

· the Oracle Application Server 4.0

· JDeveloper 2.0.  

With all of this we see Oracle’s commitment to delivering industrial strength solutions for the next generation of software
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