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For many, the move from assembly language to C and other high-level languages led to a programming community revolution. Although assembly language held a considerable speed differential over high-level languages, many overlooked this criterion and moved towards the readability, writability, and unbelievable reliability offered by high-level languages. This same revolution is currently occurring, though it holds the same qualifications of speed over other advantages, the opponents have shifted towards the object oriented programming languages Java and C++. Java holds an “incremental improvement in ease of programming and maintenance,” (Milewski, 1) yet C++ holds a vast lead in terms of speed and programmer reconnaissance. Since its introduction in 1995 by Sun Microsystems, Java has been proclaimed as a substitute for C++ by a new generation of programmers. On the other hand, the C++ community has challenged Java’s integrity by pointing out its flaws. A comprehensive understanding of the similarities and differences between Java and C++ on the fields of speed, pointers, and other such topics will be covered to present a narrow view of the revolution apparent in the current programming community.

The main argument against Java by the C++ community revolves around the great speed differential that C++ holds over Java. This differential arises from the differing implementation methods of each programming language. Java pursued the hybrid implementation system as an implementation method that is a cross between compilation and pure interpretation. Contrarily, C++ uses the compilation method that translates programs to machine language, thus allowing the program to be executed directly on the computer. It is this feature that allows C++ to be eight to ten times faster than Java. Many programmers have tested both languages, and the main speed differential occurs in the subject of input and output. In many cases C++ was up to twelve times faster. Using this information, many programmers doubt that Java will ever be used for application programming. Yet, computers, especially processors, are getting faster every day. The problem with this approach is that more processor-intensive tasks are also created to occupy those processors. Thus, the need for faster applications also increases. Solutions have been suggested to catch Java up to speed with C++. Although some are extreme, such as restructuring Java into a compilation method, there are some that are applied today. One solution revolves around Just-in-Time compilers that “do early binding by loading classes in anticipation, rather than on demand at runtime.” (Galyon, 10) This solution has been timed as being two times slower than C++. Another solution that is apparent today transforms Java’s byte code into native machine language, although this significantly puts Java up to par with C++, it takes away Java’s portability.

One of Java’s strengths lies in its portability. Using hybrid implementation as an implementation method, Java’s intermediate form, called byte code, “provides portability to any machine that has a byte code interpreter and an associated run-time system.” (Sebesta, 31) The byte code interpreter used by Java is the Java Virtual Machine and once “a specific computer architecture has a Java Virtual Machine designed for it, the computer can execute any Java program that has been compiled into byte code.” (Gaylon, 1) Thus programmers can write applications in Java, compile them once, and run them on any machine that has the Java Virtual Machine. On the other hand, C++ is not portable. The compilation method used by C++ produces native machine language that speeds up application processing, but also makes the application machine dependent. Contrasting Java’s compile once-run anywhere mentality, C++ must be compiled any time that an application changes machine structures. Another advantage that Java proclaims is their lack of pointers, instead they rely on “references.”

The implementers of Java decided that pointers left a large margin for error by programmers that could be avoided by hiding the implementation of them. References are basically background pointers that do not allow pointer arithmetic, a concept vastly inherent in C++. In C++, “a pointer variable has a value that is the address of some location in memory.” (Cornelius, 4) It allows for allocation of run-time, or dynamic, creation of variables. The problem with pointers lies in their irresponsible use that leads to dangling pointers and lost heap-dynamic variables. A dangling pointer is “a pointer that contains the address of a heap-dynamic variable that has been deallocated.” (Sebesta, 241) The problem with dangling pointers occurs when they are not properly disposed of. In this case, they can cause damage to the storage manager. Lost heap-dynamic variables are “allocated heap-dynamic variables that are no longer accessible to the user program.” (Sebesta, 242) These variables are often called “garbage” and can lead to memory leakage. Other problems caused when pointers are not properly deallocated cause pointers to overlap in memory and access information that the user may not want someone else to have access to, for example a password variable. For this reason Java omitted the pointer features apparent in C++. Yet, “behind the scenes, every Java object is accessed through a pointer.” (Milewski, 2) Thus, hiding pointer implementation is not a solution to all problems caused by bad memory management, but it helps. Another tool used by Java to combat bad deletions and other problems is its superb garbage collection technique.

Memory management in C++ is left up to the programmer, in Java the underlying garbage collector takes care of deallocated variables. In C++, the lack of an implied garbage collector leads to errors such as those described above. Yet, Java uses “a scheme of memory management that automatically frees blocks of memory sometime after all references to that memory have been redirected” (Martin, 6) known as garbage collection. This technique relieves the programmer of any “dead” memory. The basic structure of garbage collection is cut into “three distinct phases: first, all cells in the heap have their indicators set to indicate they are garbage. In the second phase, every pointer in the program is traced into the heap, and all reachable cells are marked as not being garbage. Finally, in the third phase, all cells in the heap that have not been specifically marked as still being used are returned to the list of available space.” (Sebesta, 251) A mild disadvantage of having a garbage collector implemented and running in the background is that it leaves no room for using a third-party garbage collector or creating your own. The reason this is a mild disadvantage is because “any memory management scheme that allows a program to hold pointers or references to unused space allows certain security violations.” (Cornelius, 7) This holds an advantage when it comes to web programming, especially with Java’s applets. If manual memory management were allowed, it would leave the doors open for malicious programmers to post web pages that contain insecure applets that can cause problems on the local computer. For example, the applet could grab personal information from the victim’s computer and transmit the info back to the author of the web page. The main disadvantage that is apparent to the user is the CPU time consumed by the garbage collector. Since the garbage collector can be started at any time, it is known to produce lags in memory consuming applications. In C++, programmers can create their own memory management applications. Yet, “unless you restrict pointers and pointer operations, garbage collection will be very difficult to implement in C++ and probably inefficient.” (Cornelius, 6) But, this may take away the speed advantage held by C++. Besides from the speed advantage that C++ holds over Java, it also has the added feature of template classes.

The concept of generic algorithms implemented by the programmer is a strong feature of C++, a feature that was left out of Java. C++ supports both generic classes and subprograms, called templates. A generic class or subprogram “takes parameters of different types on different activations.” (Sebesta, 361) This means that objects of the generic class can be declared using almost every data type, either a built in data type or a user defined type. Thus, creating template classes in C++ can be used to create classes that take any kind of type, including native data types. Templates in C++ also offer a nice way of achieving static polymorphism. In Java, templates are simulated through basic container structures such as stacks and lists. Since every class in Java is inherited from a common Object class, containers in Java can hold any object except the native data types. Yet, the containers can be coerced into holding native data types through various wrapper classes. The problem with this approach is that many type casts are used when retrieving an object from a container class. Basically, without support for generic algorithms, many interfaces cannot describe the type dependencies among inputs. Thus, “the code relies more on run-time type casting and possibly produces more run-time type exceptions.” (Cornelius, 19) Another field that Java currently controls spawns from templates and moves into exception handling.

Catching programming or logical errors is hard enough without having to deal with errors caused by either hardware or software. These errors are defined as exceptions, “any unusual event, that is detectable either by hardware or software and that may require special processing.” (Sebesta, 535) The greatest advantage to programmers used to combat these and other errors came with the design of exception handlers. In C++ and Java, “a throw statement is used to signify that an exception has occurred, and a try statement with one or more catch clauses is used to indicate that a piece of code wants to handle exceptions.” (Cornelius, 15) C++ allows a program to throw any type defined in the program or by the system. Thus, “there are no built-in hardware-detectable exceptions that can be handled by the user and exceptions are not named.” (Sebesta, 554) Basically, the programmer handles exceptions in the destructor of the initialized class. When an exception leaves the scope of a function, all of the objects that are allocated on the stack are reclaimed, and their destructors are called. Thus, “if you want to free a resource or otherwise clean something up when an exception passes by, you must put that code in the destructor of an object that was allocated on the stack.” (Martin, 10) This is a serious drawback in readability. On the other hand, Java’s exceptions are descended from a common class: Throwable. This allows for declared exceptions to be thrown. There are two main ways that Java’s exceptions differ from those of C++: “first, in Java, a method that throws an exception must either have a try statement that handles the exception or the method must have a throws clause in its heading: this signifies that it does not handle the exception.” (Cornelius, 15) Basically, either the program itself or the java compiler or software must catch all exceptions. The second way in which Java’s exceptions differ from those of C++ is that “a try statement can have a finally clause. This will be executed either after the statements of a catch clause have been executed or after the try statement has been executed.” (Cornelius, 15) This second difference, the inclusion a finally clause, is what makes Java’s exception handling mechanism superior to that of C++. A finally clause “allows clean-up kinds of actions to take place regardless of how a compound statement terminated.” (Sebesta, 561) Another advantage is that using derived classes from the Throwable super-class, exceptions are thrown when array indices are out of bounds and null variable accesses can also be caught. The main downside to Java’s approach is that the programmer has to know about every release protocol or exception class allocated in the try-catch block. Yet, Java’s exceptions hold a vast superiority to those of C++ in all other aspects of exception handling.

Although Java is considered a fairly new programming language, it has managed to rally strong support by the programming community. This has allowed Java to grow exponentially. C++ on the other hand has slowed its progress since it’s inception. Although it still has strong support, programmers are being swayed by Java’s overall simplicity. Even though C++ is much faster than Java, it still seems to be losing the battle partially because it hasn’t been improved to meet today’s standards. The C++ community still has not looked at recurring problems, such as the “Diamond of Death” problem due to multiple inheritance support. Other features, such as applets, are attracting programmers to Java. Yet, Java still lacks some essential tools such as templates and method overloading. Both were left out of Java to keep mistakes and malicious pointer programming from occurring. Overall, the similarities and differences between Java and C++ have allowed the programming community to consider new options to lead application and web programming into the future.
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