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Maintainable Code

Writing maintainable code is something that comes naturally to some and only with a great deal of effort to others. It is within the ability of all programmers though - some just need a little encouragement to drop bad habits. 

Over the rest of this part article I will try and describe what I, and many others, feel makes for good and maintainable code. None of the suggestions I will make here are difficult or time consuming to implement and will save many times the amount of time they cost. 

Guidelines to avoid un-maintainable code

Variable/Method Names

As long as the notation makes sense and is consistent, you're probably fine. What you want to avoid is changing notation dramatically during the course of development work. The reader should be able to get used to the notation, whatever it is, fairly quickly, and changing conventions mid-stream will only cause confusion.

Short Methods

It can be difficult understanding what's going on inside many functions, but it's much worse when the function is 2000 lines long. If you're debugging such a monster, you're likely going to forget all of the assumptions that were in place when the function started. You're also likely going to have problems mentally breaking down the function into smaller bits of functionality for debugging. The solution is to explicitly break the function down into smaller ones, ideally groups no larger than your computer screen. (No, this does not give you an excuse to cram as much code into each line as possible.) Your parent function could call these child functions, giving the code reader an easy way to get a high level view of the code's purpose by looking at the parent function, while also allowing the reader to see each component individually by looking at the child functions.

Refactoring

Whenever you're making a change to code, you're probably either making it better or making it worse. If you're leaving code in that no longer works, or are working around code that may or may not work, or are leaving in code that works but has turned into spaghetti code due to all of the changes made, you're making it worse. If your application is fifty lines long, having one awkward chain of if/else statements aren’t going to make or break your application. When you apply this idea to an application that has several hundred thousand lines of code, though, it should be fairly obvious why it's important to keep on top of the little things before they become big problems.

Real Fixes vs. Quick Fixes

Related to refactoring, you as a developer should always be looking to fix the cause of the problem, not to fix the symptoms. For example, if an application blows up whenever it goes to the database and gets a string when it expects an integer, many developers I've encountered will trap the data and try to turn it into an integer the best they can. That will make the application worse. The correct solution would be to find out why the non-integers are being put into the database in the first place. Is this the cause of the bug? Do you misunderstand what this field is actually being used for? Or is the actual problem something else entirely? Without the answers to these questions, you're at best creating additional confusing code for the next person to clean up and at worst causing more bugs than you are fixing.

Commenting/Documentation

Comments can be useful at times, but one should never write a comment to explain an unclear block of code without first making some effort to make it readable.  Your goal should be allowing your reader to understand what you are doing the first time through your code.  Use comments when they get you further towards this goal. 

Keep Code Testable

There have been several studies done stating that the sooner an error is found, the cheaper it is to fix. Running the application and testing each possible scenario can be time-consuming, and regression testing large applications can be expensive and unpleasant. Fortunately, you can write methods to test your own code, helping to eliminate errors before they are found by testers or end-users.

Write Once, Use Most Places

Another benefit to breaking your code into smaller pieces is that the components can be reused. Using the example in the previous section, if your application needed to get the discount amount in multiple places, you can simply call your original function in each place and can reasonably expect it to work. Having said that, don't take this to extremes. There are scenarios in which you may be tempted to push the limits of code reuse. Create new functions or objects when necessary to keep your code simpler.

Use Exceptions Wisely

Exception handling (preventing the user from seeing their application crash) is, in general, a good thing. Most undesirable situations, such as the user entering inappropriate values, should be anticipated and handled properly. However, exception handling can be overdone. There are scenarios where it is appropriate for your user to see a generic error screen (which of course sends you, the developer, an e-mail telling you an error occurred and hopefully what caused it).

Unfortunately, I've seen multiple applications where the exception handling code (in the "catch" section) does nothing whatsoever - the application just moves along without giving the user any indication that there was a problem. The reasoning behind that approach seems to be that if the user doesn't see an error screen, there will be fewer complaints. While this may be true, the result is that you (as the programmer) won't get helpful information to solve your problem. The user won't know a serious error occurred. If they notice anything at all, it will be that the application doesn't work as they expect, so you may get complaints about your user-interface, faulty data, or maybe 100 other things, none of which point directly to your problem.

In this case, a saxophone without a G key wouldn't be of much use to most players, so hiding the error from the user isn't a good idea. If saxophones often didn't have G keys, I would suggest using local error-handling code to show the error to the user and tell them ways they might solve the problem themselves. Since saxophones shouldn't be missing G keys, you should strongly consider skipping the localized error-handling logic completely. Let your global routine handle this error, since having a saxophone without a G key is serious enough for the user to take notice and for you to be notified immediately.

Focus on the Big Picture

Ultimately, the goal is to allow the person maintaining your code to focus on the problem at hand, rather than sorting through your mess. The usual methods of making code maintainable, such as naming conventions, patterns, etc., are only useful if they give the next person a way to understand what you were trying to do. So don't feel like you have to pick the "right" naming conventions, patterns, etc., as long as you are continually making an effort to make your code readable. And remember, if another programmer doesn't understand your code, it's probably your fault.

Simplicity

Simplicity is, in my opinion, the key to maintainable code but simplicity means different things to different people. To me it means that within sixty seconds of looking at a piece of code you should have at least a vague idea what it does. Ideally you should be able to tell roughly what a method is going to do from its signature alone. I believe simplicity also means avoiding use of obscure or difficult to understand language features unless they are necessary. No language is perfect; they all have aspects that the majority of developers rarely if ever use. Including one of these aspects is just asking for trouble when you or worse a colleague comes to maintain the code. In Java for example you can define static and non-static initialization blocks - how many developers that haven't taken the Java certification exams even know this is possible? There is also the old ternary operator chestnut - the operator that code maintainers love to hate. I'm not advocating that your code should be the equivalent of a "Spot the Dog Goes to the Beach" children's book, I believe it should be pitch at or just very slightly above the average developer. 

If your code requires you to read volumes of documentation and then study each line in detail there is a good chance that it is too complicated. As with all these guidelines they are just that - guidelines. There are times when a method or piece of code just is complicated but you should aim to minimize these occurrences with good design. Use encapsulation to hide the complexity from the rest of the system and expose a clean and simple interface. Additionally, avoid the mistake of trying to hide complexity by producing hundreds of tiny methods. This is at least as confusing as trawling though one massive method that does all the work. 

Aim to make your code as simple as possible and no simpler. 

Comments

This will sound like a rather trite statement to make but comment sensibly. Too many comments are as bad, perhaps even worse, than too few. Too many comments and especially trivial comments will cause the maintainer to ignore them. All the effort put into writing the comments is then wasted. Instead comment blocks of code with one line that says what it does. If it needs more than three lines there's a good chance it's doing too much. The one line comment in a method is useful because it means the maintainer can read that and have a pretty good idea whether they can simply skip that section when looking for a problem. Method level and class level comments can be more verbose. Personally, I like to see thorough documentation of methods that actually do work. Simple getters and setters rarely get commented. Generally a method comment should not describe how the method does something only what it does. In practice if the comments are only intended for internal consumption it can often be useful to add a little information on how as well. 

