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JUSTIFICATION:
A counterpoint to the paper by Mike Yawn on Finalization in Java. 

DISCUSSION:
Firstly, Yawn’s paper assumes that the COBOL Standard specifies a non-garbage-collected language.

However, the Standard says no such thing – in fact, it implies the opposite. 9.3.13.2 (“Life Cycle for Objects”) specifies when an object is destroyed, but at no point indicates that this is the programmer’s responsibility. Therefore, it implies that it is the responsibility of the language, or the language run-time.

Similarly, C.18.5.1 (“Object-oriented-concepts – Objects”) also gives the rules for object existence, and again implies that the language is responsible for the lifetime. If the language is responsible for object destruction, then this is still garbage collection (albeit just of objects and not memory at the moment).

The Standard should really be clearer in this respect.

Yawn’s paper is reasonably clear on what finalization in Java is – although he seems to be unclear that it is an automatic, asynchronous process that can be forced using certain methods (such as “gc()” and “runFinalization()”). Therefore, Java always uses garbage collection, whether or not the programmer has try…catch…finally blocks (in fact, if an object were referred to in the finally block, it would not be finalized until some time after that block has executed, but it would still, necessarily, be finalized, except potentially at program shutdown). 

The reason for Java finalization is memory reclamation – both for the objects themselves (usually unnecessary) and (mostly) for peer classes that use native resources. These native resources need to be freed, to avoid memory leaks etc., and it is the finalizer method that allows the class’ implementation to do so. You could not do this in a finally block, unless each object has an explicit memory reclamation method, all outstanding objects were invoked on this method, all methods also (recursively) did the same to any object references held, and no destructor method is called twice. You would also have the problem that each class’ memory reclaimer method would be different, with potentially different requirements, unless a standard was supplied.

Java’s methods of garbage collection, while not perhaps not perfect (the references I give below all admit that no garbage collector is perfect), are relied upon and do not cause major problems with (sometimes) careful but normal use. As the problems of this approach are known about, it is reasonably easy to avoid them, too. I do not believe that there is much confusion on the subject, nor that this is either “poor fundamental design” or “poor implementation”, but a natural progression for object orientation.

Yawn’s paper implies that the try...catch…finally blocks are the equivalent of automatic memory reclamation – but they are not, as stated above. In the COBOL Standard, there is no (real) equivalent of this block – and any such construction is not intuitive from the descriptions of exception handling.

We are left with the question “How does a COBOL programmer reclaim memory from an object that is no longer required by the program?” This question has not yet been answered by the Standard, and has been left for individual vendors to determine their own methods. No other language does this!

The problem is two-fold:

1) To decide that a methodology for memory reclamation for objects that applies cross-vendor (allowing COBOL programmers to safely transport COBOL classes between implementations) is necessary.

2) To decide on what method this should be – we have the choice of garbage collection (which, as I say, is implied by the current Standard) with finalization, or specifying explicit common programmer-methods.

Memory reclamation is necessary. Every other OO language has a common approach, which is not vendor-specific, and is tailored to the particular idiosyncrasies and legacies of that language. It would be potentially fatal for OO COBOL not to have such a feature!

Here’s an outline of the pros and cons of the two approaches:

· Garbage Collection/finalization – Pros – Automatic; removes most worry about memory leak; never frees an object twice, or mistakenly frees a reused object reference; less code; (mostly) no reliance on vendor-specific methodology

· Garbage Collection – Cons – Performance (see below)?; uncollectable objects; choice of algorithm could affect program; more work for language!; revival of dead objects; undefined timing of destruction

· Explicit methods – Pros – Clarity of execution flow; all objects possible to be guaranteed destroyed with no leaks; defined timing

· Explicit methods – Cons – Could be called twice/mistakenly or forgotten; more code; possibly different methodologies/method names between vendors; still possible to revive ‘dead‘ objects!; requires “finally” block

In defense of garbage collection –

Performance – All the references below state that this is largely a lie, and that the code saved from actually explicitly destroying objects (and determining they should!) can actually give greater performance. Having implemented a prototype garbage collector myself, I agree.

It should also be possible to provide methods (for instance, in a garbage collector class) that could suspend/resume asynchronous collection and control individual aspects of it, for performance reasons during time-sensitive operations.

Uncollectable objects – This rarely happens, except where cycles are involved. It may be possible to define an exception for the garbage collector to inform the program of the cycle.

Choice of algorithm – This is a possible problem, although reduced greatly if the algorithm is specified to be topological. It is made clear that programmers should not rely on any particular order of finalization apart from this; and this should be enough.

More work for language – We should be considering the programmers’ needs here, not the vendors (
Revival of dead objects – Again possible, but unlikely, and a good programmer should never reach this.

Undefined timing of destruction – Java provides explicit synchronous methods, too.

In defense of explicit methods –

Calling twice/not at all – Debug tools should help

More code – But explicit code, so easier to maintain/debug

Potentially different methodologies – Here we need something from the Standard if the Standard is going to go for this approach to memory reclamation.

Revival of dead objects – Up to the programmer, but at least it should be more obvious than garbage collection?

Requires “finally” block – (Otherwise memory leaks on exceptions) Should be possible, but ugly, for a programmer to construct something for each individual part of the program.

Opinion:

If the Standard has garbage collection then it should specify finalizers or admit not to being a complete OO language! It should also include somewhere a statement to the effect that a garbage collection algorithm governs object lifetimes. I believe that the advantages of garbage collection for the programmer outweigh the disadvantages.

Dropping (implied) garbage collection is another option, but then the Standards body should discuss standard destructor/reclaimer methods (like delete and C++ destructors), and drop all notion of objects being destroyed automatically – there is a manual construction method for COBOL (“new” like C++ and Java) but no consistent destruction mechanism (“delete” or “finalizer”). This is not the simplest approach for the programmer, but may be the “safest” and easiest to support.

Whichever, the produce a decent OO specification for COBOL, the Standard must include something to answer that question “How does a COBOL programmer reclaim memory from an object that is no longer required by the program?”

The above paper may not contain a complete argument for or against any particular approach, but is a plea that the Standards body does not ignore the central problem, and continues to pursue a solution in time to be published with the final Standard.

REFERENCES:
Garbage Collection FAQ: http://www.iecc.com/glist/GC-faq.html
Real Time Java: http://www.sys-con.com/java/ISS1/real.htm
Richard Jones’ Garbage Collection Page: http://www.cs.ukc.ac.uk/people/staff/rej/gc.html
The Memory Management Reference – Beginner’s Guide to Recycling: http://www.xanalys.com/software_tools/mm/articles/recycle.html
The Memory Management Reference – Glossary: http://www.xanalys.com/software_tools/mm/glossary/
Geodesic Product White Paper: http://www.geodesic.com/solutions/amm-whitepaper.html
Java Finalization: http://java.sun.com/docs/books/tutorial/essential/system/garbage.html
