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Programming languages were invented, in their most basic forms, when computers first came into light. The ability to change the path of execution inside a computer is a very strong tool. Instead of computers simply following their hardware instructions to the dime, programmers gained the ability to add customizable instructions and change the path of a computers execution sequence. 


Back in the days of ENIAC and the first programmable computers, programming was done in a slow and tiresome method. Wires needed to be switched, punch cards read, data entered, switches, knobs, levers and all means of editing the main circuit path were used in order to get the wanted effect. It was by no means easy, but it allowed the first customization of a computer. This ability to customize a computer's flow of execution began a relationship between programmers and their computers, that would last several decades and improve the lives of many people, even if they do not understand how or why.


Moore's law dictates that approximately very two years the numbers of transistors able to fit in a chip doubles. The complexity of the systems also increases, because now more tools are available to do previously not thought of procedures or systems that are to large to fit into processes. In addition to that, speed also increases, currently we are approaching processing speeds above giga-hertz, and reaching tera-hertz. Also the amount of concurrent processes running on each of these new high-speed processors is also increasing at an astonishing rate. Multi core processors are most definitely the new age of computation.


With such complex systems, taking apart and rebuilding the systems in the hardware method becomes unrealistic. The complexity of these hardware systems lead to the need to design much more complex and powerful programming languages. Languages that are understandable to the human mind and that are just as usable, much more than the old hardware switching of the past. This is where Java and its sister languages come in. Java is a high-level language, perhaps one of the highest available to the every day programmer. Its powers have limits however, but many gladly trade off the advanced features other languages offer for the reliability of this language.


Specifically, Java, has several features other languages do not incorporate or must be coaxed or edited or even forced to do. Perhaps its most significant advantage is that it is platform independent. Whether it be the latest version of windows, the mac operating system, linux, or even some mobile phone operating systems; Java is able to run and execute more or less without worry of what the system it is being run on. This is because Java is a high level language that sends its execution through multiple lower levels of programming to reach the CPU and the main memory to issue its commands. This leveling allows Java to talk to many different types of architecture while keeping the desired result true.


Another very important, yet often over looked feature of Java is what is called garbage collection. In other languages, most noticeably in C++, in order to create a variable in memory, the programmer must ensure that the space inside memory that will now be called a variable and hold data, doesn't already hold data. Java ensures this because of its automatic garbage collection at runtime. Even during runtime, a programmer can simply call the garbage collector and Java will rid the memory of any data deemed to be no longer used, or null, as programmers call it. This is an extremely powerful tool when it comes to creating very complex systems. Using Java, a programmer no longer has to worry themselves with ensuring the proper data is being stored.


Java was also built from the ground up as an object oriented language. Thus, its code and compilers are written in consideration of the optimization of objects and their uses. Objects are a very important part of creating reusable and stable code. And since Java was built to the specs of being object oriented, much of it code pertaining to objects is considered to be better than C++ and its object handling.


Yet perhaps the most advantageous part of Java is its ease of readability and write ability. Java code, when coded appropriately, is easy to read, its syntax is neat, variables and methods all follow the same template. Even an unexperienced programmer can look at a piece of code they have never seen before and start to break it down. This is because of its English oriented syntax. If the method System.out.println() were to be seen by someone who has never used Java before, they would seem to understand that something to do with printing is going on in that line, whether or not they completely understand the code is a different matter however. It is because of this clean syntax and structured formation of the code that it serves best as a starting language in higher education facilities across the nation.


There are somethings Java does very differently than other languages such as C++, python, and PHP. For one Java compilation and runtime is done through the Java binary executable file located on the computer where it is being written and executed. C++ programs can be compiled such that they can run on almost any system, and yet they require no external files, and if they do they can be included. 


Java can be run on line as an applet. In which the web server will execute the jar file on its local hard disk and serve the results to the web browser. This is little different than making a simple graphical user interface in Java. However, while its ability to be full featured on the web is readily available; using it in a intuitive way comes as a drawback. Java applets are also quite slow and must be authorized to run on the system of the end user. In comparison with PHP, which allows extensive web tools and extendibility in an organized way. It must be noted however, that PHP was designed as a web language.


Looking at the big picture, Java's main disadvantage comes into light. While Java is an incredible language to learn, develop, and perhaps even make venture capital off of. It can be noted that Java tries to do a little of everything; and does nothing as a specialty in a way that would make it better than using another language.


For instance, Java can create objects. One of the key factors in writing reusable code and powerful representations of data is the ability to use objects correctly and quickly.  These objects however, cannot do what is called multiple inheritance. In inheritance, an class receives, so to speak, the available methods and data in the parent class. So while it can inherit, it can only do single inheritance, in which it can only receive the public methods and data from a single class instead of many like C++ can.


Another problem in Java is the lack of pointers. While Java does use pointers to reference pieces of memory in the system. It does so automatically and the user cannot control the way that Java uses its pointers more so than the basic references. While its true nothing can compare to the pure power of pointers in pure C, even C++ has the basics of a pointer being used in its code. Pointers provide an essential tool that allows the program to directly edit memory and its references. Without pointers, a Java programmer in need of something similar would have to go around many problems and use several loopholes to get the desired effect.


In summation, Java is not a superior language. Rather, it is a language that does a little bit of everything. And while sometimes, as in the case of pointers and its web applets, it can be a negative thing, Java always gets the job done. You might need to do a little re thinking and some code rewrites from time to time to get Java to do what you want. But at the end of the day, Java provides a stable base to get the basics of programming and expand greatly on it.

