95713 Lecture Notes

Java Language Features Summary

Reference: Chapter 1 of textbook

· Object Oriented Programming Language 

· Everything is part of a class

· Programs are built from sets of classes

· Classes are instantiated to create objects. Objects communicate with each other via messages

· Java supports OO concepts:

· Data Abstraction

· Inheritance

· Polymorphism and Dynamic Binding

· Interpreted

· Java Compiler generates architecture neutral byte-codes

· Java Virtual Machine interprets the byte-codes

· Byte-codes can be ported to any machine with JVM

· Programming Language for the Internet and Intranets

· Browser is the environment to execute the Java Applets.

· Server side programming with JSP and servlets.

· Packages are available for supporting web services and XML development.

· Java Security 

· Security features designed into the language.

· With applets:

· You are executing someone else's program in your machine. 

· The Java execute in a safe environment called sandbox, which enforces security restrictions. 

· The applets can be signed to get around security restrictions.

· Modern Programming Language yet Simple
Modern

· Strong Typing

· Garbage Collections

· Exception Handling

· Multi-threading

· Reflection 

Simple

· Similar to C/C++, but

· Eliminates their troublesome features:

· Pointer arithmetic

· Multiple inheritance

· Implicit type coercions

· Explicit memory management

· Operator overloading by the programmer

· Preprocessor (#include, #define)

· Other features eliminated

· structs and unions

· enumeration types – introduced in Java5
· bit fields

· variable-length argument lists – introduced in Java5 for string formatting
· templates – introduced in Java5 as generics
· Architecture-neutral and Portable

· Byte-codes are architecture neutral
· Primitive type sizes are explicit - not architecture dependent
· Strings and characters are (16-bit) Unicode compliant
· Packages provide portable code for GUI, networking, distributed computing.

· Robust

· Strongly-typed language
· Compile and runtime checking
· Safe programming with automatic memory management, with true arrays and with no pointer arithmetic
· Exception handling
· Multithreaded

· Thread support built into language
· Thread synchronization primitives supplied based on well-known mechanisms
· Garbage collector runs in background
· Distributed

· Network programming support built into JDK class library
· Packages enable distributed computing with RMI, ORB, Web Services, JDBC, etc.
· Byte-codes promote mobile code

· High performance

· Depends what you compare it
· Interpreting leads to quicker development cycle but performance suffers by using bytecodes
· JIT compilers lead to a large performance increase
· Can use native language code for mission-critical performance
· Dynamic

· Runtime binding
· Runtime Type Information (RTTI) available
· Objects can use reflection and introspection to recognize each other
Java 5 Features

See http://java.sun.com/developer/technicalArticles/releases/j2se50/MigrateToTiger.html 
