











The make up of a JavaScript library can be broken down into three portions: Advanced use of the JavaScript
language, comprehensive construction of cross-browser code, and a series of best practices that tie everything
together. We'll be analyzing all three of these together to give us a complete set of knowledge to create our own,
effective, JavaScript code bases.

= 1 The JavaScript Language

Most JavaScript users get to a point at which they're actively using objects, functions, and even anonymous
functions throughout their code. Rarely, however, are those skills taken beyond the most fundamental level.
Additionally there is generally a very poor understanding of the purpose and implementation of closures in
JavaScript, which helps to irrevocably bind the importance of functions to the language.

"'Figure 1-1:"" A diagram showing the strong relation between the three, important, programmatic concepts in
JavaScript.

Understanding this strong relationship between objects, functions, and closures will improve your JavaScript
programming ability giving you a strong foundation for any type of application development.

There are, also, two features that are frequently used in JavaScript development that are woefully underused:
timers and regular expressions. These two features have applications in virtually any JavaScript code base but
aren't always used to their full potential due to their misunderstood nature. With timers the express knowledge of
how they operate within the browser is often a mystery but understanding how they work can give you the ability to
write complex pieces of code like: Long-running computations and smooth animations. Additionally, having an
advanced understanding of how regular expressions work allows you to make some, normally quite complicated,
pieces of code quite simple and effective.

Finally, in our advanced tour of the JavaScript language, we'll finish with a look at the with and eval statements.
Overwhelmingly these features are trivialized, misused, and outright condemned by most JavaScript programmers
but by looking at the work of some of the best coders you can see that, when used appropriately, they allow for the
creation of some fantastic pieces of code that wouldn't be possible otherwise. To a large degree they can, also, be
used for some interesting meta-programming exercises molding JavaScript into whatever you want it to be.
Learning how to use these features responsibly will certainly affect your code.
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All of these skills tie together nicely to give you a complete package of ability with which any type of JavaScript
application authoring should be possible. This gives us a good base for moving forward starting to write solid
cross-browser code.

= 2 Writing Cross-Browser Code

While JavaScript programming skills will get us far, when developing a browser-based JavaScript application, they
will only get us to the point at which we begin dealing with browser issues. The quality of browsers vary but it's
pretty much a given that they all have some bugs or missing APIs. Therefore it becomes necessary to develop both
a comprehensive strategy for tackling these browser issues in addition to the knowledge of the bugs themselves.

The overwhelming strategy that we'll be employing in this book is one based upon the technique used by Yahoo! to
quantify their browser support. Named "Grade Browser Support" they assign values to the level of support which
they are willing to provide for a class of browser. The grades work as follows:

@ A Grade: The most current and widely-used browsers, receives full support. They are actively tested against
and are guaranteed to work with a full set of features.

@ C Grade: Old, hardly-used, browsers, receives minimal support. Effectively these browsers are given a
bare-bones version of the page, usually just plain HTML and CSS (no JavaScript).

@ X Grade: Unknown browsers, receives no special support. These browsers are treated equivalent to A-grade
browsers, giving them the benefit of a doubt.

To give you a feel for what an A-grade browser looks like here is the current chart of browsers that Yahoo uses:

Win 98 Win 2000  Win XP Win Vista Mac 10.4 Mac 10.5
IE 7.0 A-grade A-grade
IE6.0 A-grade A-grade A-grade
Firefox 2.+ A-grade A-grade A-grade A-grade A-grade A-grade
Opera 9.t A-grade A-grade  A-grade A-grade  A-grade
Safari 3.0t A-grade  A-grade

"Figure 1-2:" A listing of A-grade browsers as deemed by Yahoo!.
Graded Browser Support:
@ http://developer.yahoo.com/yui/articles/gbs/

What's good about this strategy is that it serves as a good mix of optimal browser coverage and pragmatism. Since
it's impractical in your daily development to actually be able to develop against a large number of platforms
simultaneously it's best to chose an optimal number. You end up having to balance the cost and the benefit that is
required in supporting a browser.

What's interesting about analyzing the cost-benefit of a browser is that it's done completely differently from
straight-up analysis of browser market share. It's really a combination of market share and time that'll be spent
customizing your application to work in that browser. Here's a quick chart to represent my personal choices when
developing for browsers:
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IE7 IE 6 FF 3 Safari 3 Opera 9.5
B Cost B Benefit

"Figure 1-3:"" A cost-benefit rough comparison for popular web browsers. These numbers will vary based upon
your actual challenges relating to developing for a browser.

The "Cost" is represented by the % of time that will be spent, beyond normal application development, spent
exclusively with that browser. The "Benefit" is the % of market share that the browser has. Note that any browser
that has a higher cost, than benefit, needs to be seriously considered for development.

What's interesting about this is that it use to be much-more clear-cut when choosing to develop for IE 6 - it had
80-90% market share so it's benefit was always considerably higher (or, at least, equal to) the time spent making it
work in that browser. However, in 2009, that percentage will be considerably less making it far less attractive as a
platform. Note that Firefox and Safari, due to their less-buggy nature (and standards compliance) always have a
higher benefit than cost, making them an easy target to work towards. Opera is problematic, however. It's,
continued, low market share makes it a challenging platform to justify. It's for this reason that major libraries, like
Prototype, didn't treat Opera as an A-grade browser for quite some time - and understandably so.

Now it's not always a one-to-one trade-off in-between cost and benefit. | think it would even be safe to say that
benefit is, at least, twice as important as cost. Ultimately, however, this depends upon the choices of those involved
in the decision making and the skill of the developers working on the compliance. Is an extra 4-5% market share
from Safari 3 worth 4-5 developer days? What about the added overhead to Quality Assurance and testing? It's
never an easy problem - but it's one that we can, certainly, all get better at over time - but really only through hard
work and experience.

These are the questions that you'll need to ask yourself when developer cross-browser applications. Thankfully
cross-browser development is one area where experience significantly helps in reducing the cost overhead for a
browser and this is something that will be supplemented further in this book.

= 3 Best Practices

Good JavaScript programming abilities and strong cross-browser code authoring skills are both excellent traits to
have but it's not a complete package. In order to be a good JavaScript developer you need to maintain the traits
that most good programmers have including testing, performance analysis, and debugging.

It's important to utilize these skills frequently and especially within the context of JavaScript development (where
the platform differences will surely justify it).
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In this book we'll be actively using a number of testing techniques in our examples to, both, show the use of a basic
test suite and to ensure that our examples operate as we would expect them to.

The basic unit of our test suite is the following assert function:

Listing 1-1: Simple example of assert statements from our test suite.

assert( true, "This statement is true." );

assert( false, "This will never succeed." );#

The function has one purpose: To determine if the value being passed in as the first argument is true or false and to
assign a passing or failing mark to it based upon that. These results are then logged for further examination.

@ Note: You should realize that if you were to try the assert() function (or any of the other functions in this
section) that you'll need the associated code to run them. You can find the code for them in their respective
chapters or in the code included with this book.

Additionally we'll be occasionally testing pieces of code that behave asynchronously (the begin instantly but end at
some indeterminate time later). To counter-act this we wrap our code in a function and call resume() once all of our
assert()s have been executed.

Listing 1-2: Testing an asynchronous operation.

test(function(){
setTimeout(function(){
assert( true, "Timer was successful." );
resume();
}. 100);
D¢

These two pieces give us a good test suite for further development, giving us the ability to write good coverage of
code easily tackling any browser issues we may encounter.

The second piece of the testing puzzle is in doing performance analysis of code. Frequently it becomes necessary
to quickly, and easily, determine how one function performs in relation to another. Throughout this book we'll be
using a simple solution that looks like the following:

Listing 1-3: Performing performance analysis on a function.

perf("'String Concatenation', function(){
var name = ""John™;
for (var i = 0; 1 < 20; i++)
name += name;

P;#

We provide a single function which will be execute a few times to determine its exact performance characteristics.
To which the output looks like:
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AverageMinMaxDeviationString Concatenation21.621220.50Table 1-1: All time in ms, for 5 iterations.

This gives us a quick-and-dirty method for immediately knowing how a piece of JavaScript code might perform,
providing us with insight into how we might structure our code.

Together these techniques, along with the others that we'll learn, will apply well to our JavaScript development.
When developing applications with the restricted resources that a browser provides coupled with the increasingly
complex world of browser compatibility having a couple set of skills becomes a necessity.

= 4 Summary

Browser-based JavaScript development is much more complicated than it seems. It's more than just a knowledge
of the JavaScript language it's the ability to understand and work around browser incompatibilities coupled with the
development skills needed to have that code survive for a long time.

While JavaScript development can certainly be challenging there are those who've already gone down this route
route: JavaScript libraries. Distilling the knowledge stored in the construction of these code bases will effectively
fuel our development for many years to come. This exploration will certainly be informative, particular, and
educational - enjoy.
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