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Here's a trick question:  How do we get people to understand programming?


Khan Academy recently launched an online environment for learning to program.  It offers a set of tutorials based on the JavaScript and Processing languages, and features a "live coding" environment, where the program's output updates as the programmer types.


Because my work was cited as an inspiration for the Khan system, I felt I should respond with two thoughts about learning:



	Programming is a way of thinking, not a rote skill.  Learning about "for" loops is not learning to program, any more than learning about pencils is learning to draw.

	People understand what they can see.  If a programmer cannot see what a program is doing, she can't understand it.




Thus, the goals of a programming system should be:



	to support and encourage powerful ways of thinking

	to enable programmers to see and understand the execution of their programs




A live-coding Processing environment addresses neither of these goals.  JavaScript and Processing are poorly-designed languages that support weak ways of thinking, and ignore decades of learning about learning.  And live coding, as a standalone feature, is worthless.


Alan Perlis wrote, "To understand a program, you must become both the machine and the program."  This view is a mistake, and it is this widespread and virulent mistake that keeps programming a difficult and obscure art.  A person is not a machine, and should not be forced to think like one.


How do we get people to understand programming?


We change programming.  We turn it into something that's understandable by people.



Contents


The concept of a system split between the computer and the head was derived from Will Wright's thoughts on games.


A programming system has two parts.  The programming "environment" is the part that's installed on the computer.  The programming "language" is the part that's installed in the programmer's head.


This essay presents a set of design principles for an environment and language suitable for learning.


The environment should allow the learner to:


	read the vocabulary -- what do these words mean?

	follow the flow -- what happens when?

	see the state -- what is the computer thinking?

	create by reacting -- start somewhere, then sculpt

	create by abstracting -- start concrete, then generalize




The language should provide:


	identity and metaphor -- how can I relate the computer's world to my own?

	decomposition -- how do I break down my thoughts into mind-sized pieces?

	recomposition -- how do I glue pieces together?

	readability -- what do these words mean?





The features are not the point


We often think of a programming environment or language in terms of its features -- this one "has code folding", that one "has type inference".  This is like thinking about a book in terms of its words -- this book has a "fortuitous", that one has a "munificent".  What matters is not individual words, but how the words together convey a message.


Likewise, a well-designed system is not simply a bag of features.  A good system is designed to encourage particular ways of thinking, with all features carefully and cohesively designed around that purpose.


This essay will present many features!  The trick is to see through them -- to see the underlying design principles that they represent, and understand how these principles enable the programmer to think.



 







    Read the vocabulary






Here is a simple tutorial program that a learner might face:


For the sake of comparison, the examples here will use the same languages as the Khan Academy system, JavaScript and Processing.





Before a reader can make any sense of this code, before she can even begin to understand how it works, here are some questions she will have:






	What does "fill" mean?

	What do those numbers after "fill" mean?

	What do those numbers after "ellipse" mean?

	What units are these numbers in?  What ranges are they in?

	Why are there so many numbers?




Khan Academy's tutorials encourage the learner to address these questions by randomly adjusting numbers and trying to figure out what they do.





Thought experiment.  Imagine if you bought a new microwave, took it out of the box, and found a panel of unlabeled buttons.





Imagine if the microwave encouraged you to randomly hit buttons until you figured out what they did.





Now, imagine if your cookbook advised you that randomly hitting unlabeled buttons was how you learn cooking.



Make meaning transparent


Learning cooking is not about guessing the functionality of your kitchen appliances.  It's about understanding how ingredients can be combined.


Likewise, guessing the third argument of the "ellipse" function isn't "learning programming".  It's simply a barrier to learning.  In a modern environment, memorizing the minutia of an API should be as relevant as memorizing times tables.


The environment is responsible for making meaning transparent.  The environment must enable the reader to effortlessly read the program, to decode the code, so she can concentrate on genuine programming concepts -- how the algorithmic "ingredients" combine.


Here is one example of how a programming environment can make meaning transparent, by providing labels on mouse-over:
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Control structures can be labeled as well.

 


 
It's tempting to think of this as "inline help", but it's not help -- it's simply labeling.  The problem with the following UI isn't that it lacks a "help feature".  The problem is that nothing is labeled.





That UI is exactly as informative as this line of code:





Why do we consider the code acceptable and the UI not?  Why do we expect programmers to "look up" functions in  "documentation", while modern user interfaces are designed so that documentation is typically unnecessary?




Explain in context


A programming environment is a user interface for understanding a program.  Especially in an environment for learning, the environment must be designed to explain.


One attribute of great explanations is that they are often embedded in the context of what they are explaining.  That is, they show as well as tell.





Instead of just describing what vocabulary means, we can often show it in the context of the data.  In the following example, the labels connect the code and its output:
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Such a connection can be especially powerful when a line of code does multiple things:
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Summary — Read the vocabulary


The particular solutions shown here are merely examples.  What matters is the underlying purpose: enabling the learner to read the program.



	The environment should make meaning transparent, so the learner can concentrate on high-level concepts, not vocabulary.

	The environment should explain in context.  Show and tell.  Annotate the data, not just the code.




The examples above are just one of many ways of achieving these goals.  All that really matters is that somehow the learner's questions get answered:
    




An environment which allows learners to get hung up on these questions is an environment which discourages learners from even getting started.




 







    Follow the flow







A typical live-coding environment presents the learner with code on the left, and the output of the code on the right. When the code is changed, the output updates instantaneously.




  
Another thought experiment.  Imagine a cooking show, ruthlessly abbreviated.  First, you're shown a counter full of ingredients.  Then, you see a delicious soufflé.  Then, the show's over.






  
Would you understand how that soufflé was made?  Would you feel prepared to create one yourself?


Of course not.  You need to see how the ingredients are combined.  You need to see the steps.


The programming environment exhibits the same ruthless abbreviation as this hypothetical cooking show.  We see code on the left and a result on the right, but it's the steps in between which matter most.  The computer traces a path through the code, looping around loops and calling into functions, updating variables and incrementally building up the output.  We see none of this.


People understand things that they can see and touch. In order for a learner to understand what the program is actually doing, the program flow must be made visible and tangible.



Make flow tangible


That example program again:





This is a particularly difficult example for a beginner to follow.  The "for" construct, with its three statements on a single line, makes the control flow jump around bizarrely, and is an unnecessarily steep introduction to the concept of looping.




To make the flow more sane for a learner, the loop can be rewritten using "while":





Now, the control flow must be made tangible.  We must put the execution of the program into the programmer's hand, let her feel that it is a real thing, let her own it.


In the following example, the programmer uses a slider to scrub through the execution:
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This control allows the programmer to move around the loop at her own pace, and understand what is happening at each step.  She can go backwards and forwards, dwell in difficult areas, and compare what is happening at different times.  She can study how the output is built up over time, instead of seeing it magically appear all at once.



Make flow visible


The example above allows the programmer to follow the program's execution over time.  But she's peeking through a pinhole, only seeing a single point in time at any instant.  She has no visual context.


To illustrate what I mean, here are two representations of a trip around my neighborhood, one where the neighborhood itself isn't visible, and one where it is.





This "overhead view" lets a person understand the trip at a higher level.  She can see the shape of the trip.  She can see patterns.


In the following example, the program flow is plotted on a timeline.  Each line of code that is executed leaves a dot behind.  The programmer can take in the entire flow at a glance:
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The patterns that emerge are especially helpful in the presence of conditionals and other forms of flow control:
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It's possible that some novices may initially be confused by a timeline, but I'd say that learning to read a timeline is a far more valuable and general skill than learning the details of some graphics library.


This visualization allows the programmer to see the "shape" of an algorithm, and understand it at a higher level.  The program flow is no longer "one line after another", but a pattern of lines over time.




Make time tangible


Line-by-line execution is a very fine-grained view of time.  The programmer also thinks about time at other granularities.


For instance, animations and games run at a frame rate, say, sixty frames per second.  Every 1/60th of a second, the program prepares the next frame to display on the screen.  Other programs are event-driven -- they respond to an external event, such as a button click or network request, by performing some computation, and then they wait for the next event.


These frames or event responses form a natural way of "chunking" time.  If the execution of a line of code is like a sentence, then a frame is like a chapter.  These chapters can also be made tangible, so the programmer can understand the execution at this granularity as well.


The following example provides a timeline for exploring line-by-line execution, and a slider for exploring frame-by-frame.
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This control enables the programmer to go backwards and forwards through time, study interesting frames, and compare the execution across different frames.



Make time visible


In the above example, we are once again peeking through a pinhole, seeing just one frame at a time.  In the following example, all frames are lightly overlaid, in order to give context to the active frame.  The entire path of the ball can be seen at once.
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* One of the deepest and most powerful ideas in mathematics is the relationship between a differential formulation (such as a step-by-step process, like our "draw" function) and its integrated form (such as a function of time, or plot over time).  "Flattening time" allows the learner to see the process and its trajectory as two representations of the same thing, and thereby think of them interchangeably.


The output of the program is no longer a series of fleeting moments, but can be seen as a single, solid thing that extends over time.  There is great power in this way of thinking.*



Summary — Follow the flow


Again, the particular solutions shown here are merely examples.  What matters is the underlying purpose: enabling the learner to follow the program flow, by controlling time and seeing patterns across time.  Transforming flow from an invisible, ephemeral notion into a solid thing that can be studied explicitly.



	The environment can make flow tangible, by enabling the programmer to explore forward and backward at her own pace.

	The environment can make flow visible, by visualizing the pattern of execution.

	The environment can represent time at multiple granularities, such as frames or event responses, to enable exploration across these meaningful chunks of execution.






 






    See the state







A simple program:





The third line declares a variable named "scaleFactor", which varies with each iteration of the loop.





Take a moment to look at that line, and think about these questions:



	What values does scaleFactor take on?   1?   100?   -1?   pi / 2?

	What is scaleFactor at the beginning of the loop?  At the end?

	How does scaleFactor change over the course of the loop?  Linearly up?  Linearly down?  Does the change get faster or slower?




Wait.  Wait a minute.  Were you trying to answer those questions by doing arithmetic in your head?  The computer somehow drew that picture, so the computer must have calculated all those scaleFactors itself.  Are you seriously recalculating them in your head?


* Other than setting a "breakpoint", which is like monitoring traffic on the freeway by setting up a barricade.  Or writing to a "console", which is like figuring out where your dog goes during the day by following the trail of droppings.


Now imagine if scaleFactor also depended on some other variables, or some other functions, or external input.  There would be no  way to easily answer those questions.*


Think about this.  We expect programmers to write code that manipulates variables, without ever seeing the values of those variables.  We expect readers to understand code that manipulates variables, without ever seeing the values of the variables.  The entire purpose of code is to manipulate data, and we never see the data.  We write with blindfolds, and we read by playing pretend with data-phantoms in our imaginations.


One of the all-time most popular programming models is the spreadsheet.  A spreadsheet is the dual of a conventional programming language -- a language shows all the code, but hides the data.  A spreadsheet shows all the data, but hides the code.  Some people believe that spreadsheets are popular because of their two-dimensional grid, but that's a minor factor.  Spreadsheets rule because they show the data.


Information design pioneer Edward Tufte has one primary rule, and this rule should be the principle underlying any environment for creating or understanding.


Show the data.


If you are serious about creating a programming environment for learning, the number one thing you can do -- more important than live coding or adjustable constants, more important than narrated lessons or discussion forums, more important than badges or points or ultra-points or anything else -- is to show the data.



Show the data


Because the value of a variable varies over time, showing the data is intimately connected with showing time.


The previous section presented a timeline representation that showed the data at each step.  In the following example, the programmer mouses over a particular row of the timeline to concentrate on a single line.
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In this example, it is easy to answer the first two questions.  By skimming over the execution of that line of code, we can see all of the values that scaleFactor takes on, and when.


However, it is still difficult to answer the third question: how does the variable vary?  What is the shape of its change?  The question is difficult because we are, once again, peeking through a pinhole, only seeing a single point at a time.


Edward Tufte has a second rule.  It is not enough to just show the data.  We must show comparisons.



Show comparisons


Data needs context.  It is rarely enough to see a single data point in isolation.  We understand data by comparing it to other data.


The timeline examples so far have used dots to represent executed lines.  But instead of dots, we can show data.  The following timeline shows each of the scaleFactors:





Almost every line of code here calculates something.  The environment should provide the best visualization of whatever that something is.  For example, the "rotate" line can show the rotations.





The "fill" line sets a fill color.  That color can be shown.





The "triangle" line draws a triangle to the canvas, rotated and colored.  The timeline can show a thumbnail of each triangle produced.





Taken together, we have a timeline that depicts not just the flow, but all of the data calculated in that flow.  The execution of the program is laid bare for the reader.  At a glance, she can see which lines were executed, when they were executed, and what they produced.  The flow and the data are both shown in context.
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The example above only loops twenty times.  Is it possible to understand a loop with, say, thousands of iterations, without drowning in thousands of numbers?


Yes -- there is an entire field of study devoted to depicting large amounts of numbers.  To visualize this data, we can use all of the standard techniques of data visualization.


In the following example, as the programmer zooms the timeline out, the visualization automatically switches from a table to a plot.
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Eliminate hidden state


In order to understand what a line of code does, the learner must see its effect.  For example, as the programmer moves over iterations of the "triangle" line, she sees each triangle appear on the canvas:
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The "fill" line, on the other hand, sets the fill color for subsequent drawing operations.  When the programmer moves over this line, what effect does she see?  She sees nothing happen, because the "fill" function modifies hidden state.


The Processing graphics library relies heavily on implicit state, in the form of the "current" fill color, stroke color, transform matrix, and so on.  Code that modifies this state produces no visible effect on the canvas.  In an interactive environment, this is unacceptable.


There are two design options here. One alternative is to eliminate the state.  For example, color could be passed as a parameter to the "triangle" function.





The other alternative is to show the state.  In the following example, the current fill and stroke colors are shown above the canvas.  Now, when a line of code changes the fill color, the programmer actually sees something change. Making something visible makes it real.
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All state must be eliminated or shown.  Either can be a reasonable design decision.  An environment that does neither -- forcing learners to imagine the state and make sense of functions that produce no visible effect -- is irresponsible design, and disrespectful to the learner.


Just the concept of a "transform matrix" is undoubtably baffling for many learners, but with a better metaphor, it needn't be so.  Logo, for instance, uses a turtle to reify translation and rotation, and children understand it readily.  More on this later.


The current transform matrix is a particularly critical and confusing member of the state.  Drawing anything interesting with the Processing graphics library requires matrix transforms, but the current transform is invisible.  Functions such as "scale" and "rotate" have no visible effect, and compound transformations (such as translation followed by scale, or should it be the other way around?) often involve groping blindly through trial-and-error.


In the following example, the transform is visualized, and the effect of every function can be seen directly.
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Summary — See the state


Code manipulates data.  To understand code, a learner must see the data, and see the effect of code on the data.



	The environment must show the data.  If a line of code computes a thing, that thing should be immediately visible.

	The environment must show comparisons.   If a program computes many things, all of those things should be shown in context.  This is nothing more than data visualization.

	The system must have no hidden state.  State should either be eliminated, or represented as explicit objects on the screen.  Every action must have a visible effect.






 







    Create by reacting







I was recently watching an artist friend begin a painting, and I asked him what a particular shape on the canvas was going to be.  He said that he wasn't sure yet; he was just "pushing paint around on the canvas", reacting to and getting inspired by the forms that emerged.  Likewise, most musicians don't compose entire melodies in their head and then write them down; instead, they noodle around on a instrument for a while, playing with patterns and reacting to what they hear, adjusting and sculpting.


An essential aspect of a painter's canvas and a musical instrument is the immediacy with which the artist gets something there to react to.  A canvas or sketchbook serves as an "external imagination", where an artist can grow an idea from birth to maturity by continuously reacting to what's in front of him.


Programmers, by contrast, have traditionally worked in their heads, first imagining the details of a program, then laboriously coding them.


Working in the head doesn't scale.  The head is a hardware platform that hasn't been updated in millions of years.  To enable the programmer to achieve increasingly complex feats of creativity, the environment must get the programmer out of her head, by providing an external imagination where the programmer can always be reacting to a work-in-progress.


* Recently, some people have mistakenly attributed the "live coding" concept to me, but it's not a new idea, it's certainly not "my idea", and it's not a particularly interesting idea in itself.  Immediate-update is merely a prerequisite for doing anything interesting -- it enables other features which require a tight feedback loop.  An action game with a low frame rate is a bad game, but simply upping the frame rate doesn't magically make a game good.


Some programming systems attempt to address this with a so-called "live coding" environment, where the output updates immediately as the code changes.  An example of live coding:*
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As you can see, live coding, on its own, is almost worthless.  The programmer still must type at least a full line of code before seeing any effect.  This means that she must already understand what line of code she needs to write.  The programmer is still doing the creative work entirely in her head -- imagining the next addition to the program and then translating it into code.



Get something on the screen as soon as possible


Live coding does, however, provide a foundation for other features which can jump-start the create-by-reacting process.  In the following example, the environment offers autocomplete with default arguments.  After typing just a couple of characters, the programmer immediately sees something on the screen, and can proceed to adjust it.
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Autocomplete is a common feature of most programming environments, but there are two critical subtleties here.  First, the functions all have default arguments (position, width, height, and so on are already filled in), so each completion is a complete statement that produces a visible effect.  Second, a default completion is selected immediately.  Here's what this means for the programmer's thought process:


In the example above, the programmer wants to draw a roof on the house.  She doesn't need to mentally plan out how to draw the roof beforehand -- she doesn't need to imagine which functions would be appropriate.  She just needs the vague notion: "I want to draw something."  She starts typing "draw", and immediately sees a shape on the screen.


At this point, she can stop imagining and start reacting:



	"This is the wrong shape. Which shape will work better?"  She goes down the list and turns the shape into a triangle.

	"This is a right triangle.  I want a different triangle."  She adjusts the triangle's points into a more roof-like shape.

	"The roof isn't lying on the house." She adjusts the triangle to lower it onto the house.




* Strangely, I don't actually know of any APIs that are intentionally designed with autocomplete in mind.  I do know many APIs, such as Processing, that are designed for brevity, which is irrelevant in an environment with good autocomplete.

 
 This example assumed a hypothetical graphics library which was designed for autocomplete -- all of the drawing functions begin with "draw", so the completion list would appear as the designer intended.*


A different way to structure the library would be to provide a single "shape" function, which takes the type of shape (triangle, ellipse, etc.) as an argument.  For example:
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This could help to further encourage the create-by-reacting way of thinking.  Because "drawTriangle" and "drawRect" aren't in the vocabulary, the programmer would never find herself thinking about specific shape functions before something is on the screen.  Her starting point is always just "shape".


The environment is the user interface for working with a program.  Consider the second menu that appeared above, with "line", "triangle", etc.  If an argument can take one of five values, the environment should provide the best interface for selecting among those values.  That is, in this situation, the programmer is a user who has to select one of five choices.  How would a good UI designer represent those five choices?  Perhaps more like this:





Why should we expect anything less from a programming environment?



Dump the parts bucket onto the floor


As a child, you probably had the experience of playing with a construction kit of some kind -- Legos, or Erector Sets, or even just blocks.  As a first act before starting to build, a child will often spread out all of the parts on the floor.







This provides more than simply quick access.  It allows the child to scan the available parts and get new ideas.  A child building a Lego car might spot a wide flat piece, and decide to give the car wings.

    
This is a second form of create-by-reacting.  In addition to reacting to the object under construction, the child is also reacting to the parts she has available.


In the following example, the available functions are located adjacent to the coding area, and the programmer can skim over these "parts" and get ideas.
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The above example encourages the programmer to explore the available functions.  A learner who would never think to try typing the "bezier" function, with its unfamiliar name and eight arguments, can now easily stumble upon it and discover what it's about.


The example above is one way of representing the "parts bucket" for programmatic drawing.  But would a user interface designer consider that to be the best interface for drawing a picture on a computer screen?  What about the following?
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An objection might arise at this point.  With this interface, is this even "programming"?


No, not really.  But none of the examples in this section are "programming".  Typing in the code to draw a static shape -- 





-- is not programming!  It's merely a very cumbersome form of illustration.  It becomes genuine programming when the code is abstracted -- when arguments are variable, when a block of code can do different things at different times.  The next section will discuss how create-by-reacting leads into create-by-abstracting.



Summary — Create by reacting


* Thus, we need a powerful way of getting something onscreen, and powerful ways of adjusting it.  Adjustable values (such as draggable numbers or color palettes) are a valuable component for the latter purpose, and I am a long-time proponent of adjustable values (e.g., Scrubbing Calculator, Explorable Explanations, Ten Brighter Ideas).  However, I have always proposed adjustable numbers in a context where the adjuster already understands the meaning of the number.  As mentioned earlier, I am very uncomfortable with the Khan Academy approach of encouraging learners to adjust unlabeled numbers and figure out what they're for, and I feel that this is a case of a tool being adopted without an understanding of what purpose the tool serves.

 
The create-by-reacting way of thinking could be stated as: start with something, then adjust until it's right.*


The programmer must be able to do her thinking out in the environment, not trapped in her head.  The environment must serve as an external imagination, where the programmer can be continuously reacting to a work-in-progress.


To be clear, this does not relieve the programmer from thinking!  It simply makes those thoughts immediately visible.  I am happy to be composing this essay in a text editor, where my words become visible and editable as soon as I think of them, as opposed to working entirely internally like the orators and playwrights of the distant past.



	The environment must be designed to get something on the screen as soon as possible, so the programmer can start reacting.  This requires modeling the programmer's thought process, and designing a system that can pick up on the earliest possible seed of thought.

	The environment must dump the parts bucket onto the floor, allowing the programmer to continuously react to her raw material and spark new ideas.





 






    Create by abstracting







Learning programming is learning abstraction.


A computer program that is just a list of fixed instructions -- draw a rectangle here, then a triangle there -- is easy enough to write.  Easy to follow, easy to understand.





It also makes no sense at all.  It would be much easier to simply draw that house by hand.  What is the point of learning to "code", if it's just a way of getting the computer to do things that are easier to do directly?


Because code can be generalized beyond that specific case.  We can change the program so it draws the house anywhere we ask.  We can change the program to draw many houses, and change it again so that houses can have different heights.  Critically, we can draw all these different houses from a single description.





The description still says "draw a rectangle here, then a triangle there", but the here and there have been abstracted.  Different parameters give us different heres and different theres.


How does a programmer learn to write this abstract code?  How does she learn to write a single description that is generalized for many cases?


She doesn't.  The learner should start by writing concrete code, and then gradually change it to introduce abstraction.  And the environment must provide the tools to perform this process, in such a way that the learner can understand the program at each stage.



Start constant, then vary


In the create-by-abstracting way of thinking, the programmer starts by creating a specific case, typically involving constants.  She then moves to the general case by turning those constants into variables.  Here's an example of how the environment can encourage this way of thinking, starting with the house from earlier.





The programmer wants to move the house to a different location.  She can't move it by adjusting a single number in the code, because there are four different points which all need to change at the same time -- the rectangle's origin, and the triangle's three points.


Here, the programmer selects one of the numbers, and converts it into a variable.
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She then connects the variable to another number, by dragging from one to the other.
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There are two additional arguments to "triangle" which need to vary as well.  When she connects the variable, whose value is 80, to the constant 100, the environment offers a choice of four possible relationships between the numbers.
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The four expressions involve addition, subtraction, multiplication, and division respectively.  One of them will typically be either the correct relationship or a good starting point.


Here is the entire process of introducing the variable.
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Start with one, then make many


In the example above, the house is now abstracted -- the code doesn't just draw one fixed house, but can draw a house anywhere.  This abstracted code can now be used to draw many different houses.


In the following example, the programmer wants to draw a row of houses.  She selects the abstracted code, and converts it into a loop.
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The variable in the first line of the selection becomes an induction variable, and the programmer can then adjust its bounds.


This is a process of starting with a specific case, and progressively generalizing:



	First, the programmer creates a house at a fixed location.  Here, she has interactive control over each individual shape.

	She turns the house's location into a variable.  Now, she has interactive control over the variable, which affects many shapes.

	She introduces a loop to vary that variable.  Now, she has interactive control over the bounds of the loop, which affects many houses, which affect many shapes.




At each stage, the programmer has interactive control over the relevant parameters, but the parameters are at successively higher levels of abstraction.  That is, the programmer can still create by reacting, but she's creating and reacting at higher levels.


---


Instead of drawing an evenly-spaced row of houses, the programmer now wants individual control over each of the houses.  Starting from the variable abstraction, she selects the code and converts it into a function.
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By duplicating the function call, she obtains several houses which can be controlled individually.


Now, instead of identical houses, she wants to vary the heights of the houses.  She introduces another variable, and then converts it into an additional argument to the function.
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* In Ladder of Abstraction terminology, the programmer climbed two levels on the ladder of abstraction -- she controlled x, then abstracted over x, then controlled y, then abstracted over y.


The process, again, consists of starting concrete, and progressively introducing abstraction:*



	The programmer creates a drawing of a house.

	She turns x into a variable, so she can control the house's position.

	She turns x into a function argument, so different houses can have different positions.

	She turns y into a variable, so she can control the house's height.

	She turns y into a function argument, so different houses can have different heights.





Summary — Create by abstracting


Start concrete, start grounded.  Start with one specific case, entirely understood.  Then gradually generalize, level by level, in such a way that the programmer still fully understands the program at each level of abstraction.


Fully concrete code can be micromanaged -- the programmer has explicit control over every step of the execution.  Abstraction means giving up some of this control, and this can be scary for a learner.


But the learner can work up to it -- introduce a variable, interactively control it, connect the variable to another value, interactively control it, turn the variable into a function argument, interactively control it.  The learner always gets the experience of interactively controlling the lower-level details, understanding them, developing trust in them, before handing off that control to an abstraction and moving to a higher level of control.


* The code transformations shown in the above examples have a superficial resemblance to "refactoring", which is supported by some environments.  However, the features have different intents.  Refactoring is about writing working but poorly-organized code, then cleaning it up.  Create-by-abstracting is about writing code for a specific case, then generalizing it.


The environment must support this process.  A typical text editor only provides direct support for growing "outward" -- adding new lines of code.  The environment must also support growing "upward" -- abstracting over existing code.*



	The environment should encourage the learner to start constant, then vary, by providing meaningful ways of gradually and seamlessly transitioning constant expressions into variable expressions.

	The environment should encourage the learner to start with one, then make many, by providing ways of using those variable expressions at a higher level, such as function application or looping.






 







    Language






A programming system has two parts.  The environment is installed in on the computer, and the language is installed in the programmer's head.


The design of the language is just as critical to the programmer's way of thinking as the design of the environment.  In the best cases, they are co-designed and inseparable.  Many recent learning environments use JavaScript or Processing, and for the sake of comparison, the examples in this essay used them as well.  But neither is a well-designed language for learning.

 
Fortunately, there are giant shoulders to stand on here -- programming systems that were carefully and beautifully designed around the way people think and learn.  This section will briefly offer some design principles that have been distilled from these great systems of the past.



Great works


The canonical work on designing programming systems for learning, and perhaps the greatest book ever written on learning in general, is Seymour Papert's "Mindstorms".


Mindstorms on Amazon
Mindstorms on Google Books
Mindstorms at Powell's





Designing a learning system without a solid understanding of the principles in this book is like designing a mechanical system without understanding "the lever".  Or "gravity".  If you are reading this essay (and I'm pretty sure you are!) then you need to read "Mindstorms".


Seriously. I mean it.  If you are going to design anything whatsoever related to learning, then you literally need to read "Mindstorms".


For fuck's sake, read "Mindstorms".


---


This section will make reference to four seminal programming systems that were designed for learning, and I strongly recommend studying each of them.


Studying historical software can be challenging.  It can be difficult to point to an accessible reference which explains a system's "heart".  Here are the best references I can offer:


Logo:  we are very fortunate to have Seymour Papert's Mindstorms and The Children's Machine.

Smalltalk: I recommend Alan Kay's Early History of Smalltalk and perhaps Dan Ingalls's Design Principles Behind Smalltalk.

HyperCard:  see this presentation by Bill Atkinson.
 
Rocky's Boots can be played online, or see this brief explanation, but neither is as enlightening as a good analysis would be.







To be clear, I'm not advocating using any of these systems, in either their historical or modern incarnations.  I'm advocating understanding them, and building on their insights.



Identity and metaphor


In Logo, the programmer draws pictures by directing the "turtle", an onscreen character which leaves a trail as it moves:





Watch just two minutes of this video -- the children, and the beardy guy talking:





That's Seymour Papert explaining the Logo turtle.  The turtle serves a number of brilliant functions, but the most important is that the programmer can identify with it.  To figure out how to make the turtle perform an action, the programmer can ask how she would perform that action herself, if she were the turtle.


For example, to figure out how to draw a circle, a learner will walk around in circles for a bit, and quickly derive a "circle procedure" of taking a step forward, turning a bit, taking a step forward, turning a bit.  After teaching it to herself, the learner can then teach it to the computer.*  * Here, the learner has derived and implemented the differential equation for a circle, without knowing what a differential equation is.  To quote Papert, a Logo program is an "intuitive analog of the differential equation". The turtle is the in-computer embodiment of the programmer herself, a "self", like the player-character in a video game, and thereby allows the learner to transfer her knowledge of her own body into knowledge of programming.


Every programming language is made of metaphors, but some fit the mind better than others.  Standard imperative programming uses the metaphor of "assigning to variables", shuffling bits between little boxes.  Unlike the Logo turtle, this metaphor was not designed to resonate with how people learn and understand; it simply evolved as a thin layer over the metaphors used in the underlying machine architecture, such as "storing to memory".* * Alan Kay in The Early History of Smalltalk:  "Assignment statements -- even abstract ones -- express very low-level goals...  Human programmers aren't Turing machines -- and the less their programming systems require Turing machine techniques, the better."


Smalltalk, like Logo, also has a strong resonant metaphor, which is the message.  All computation in Smalltalk is represented by objects sending and responding to messages from other objects.  In order to program the behavior of an object, the programmer casts herself into the role of that object (to the extent of referring to the object as "self"!) and thinks of herself as carrying on a conversation with other objects.  This is a powerful metaphor, because role-playing and conversing are powerful innate human facilities.  As with Logo, tremendous time and thought went into the crafting and honing of Smalltalk's metaphors.


In HyperCard, the program is represented as a stack of cards, with the programmer drawing objects onto each card.  Unlike a typical programming language, where an "object" is an abstract ethereal entity floating inside the computer, every object in HyperCard has a "physical presence" -- it has a location on a particular card, it can be seen, it can be interacted with.  Every object in HyperCard is a "real thing", and this is a powerful metaphor which allows programmers to apply their intuition and understanding of the physical world.


Rocky's Boots is structured as a video game, with a player-character that can be moved around directly.  The player not only can pick up and move objects, but also acts as a power source -- a literally powerful metaphor.  Everything is visible and tangible -- electricity is not some abstract voltage reading, but can be seen directly as orange fire, flowing through wires.  This beautiful metaphor makes it trivial to follow the flow and see the state.


In Processing, by contrast, the programmer has no identity within the system.  There are no strong metaphors that allow the programmer to translate her experiences as a person into programming knowledge.  The programmer cannot solve a programming problem by performing it in the real world.


Processing's core metaphor is the "painter's algorithm" -- the computer places a series of shapes on the screen, like drawing on paper.  Because this metaphor carries no computational power (you cannot compute by filling in pixels), all computation occurs outside the bounds of the metaphor.  In this example of a bouncing-ball animation --
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-- the simulated properties of the ball (position, velocity) are not associated with the picture of the ball onscreen.  They are computed and stored abstractly as "numbers" in "variables", and the ball is merely a shadow that is cast off by this ethereal internal representation.  The ball cannot be picked up and moved; it cannot be told how to interact with other objects.  It is not a "living thing", and the simulation cannot be understood or thought about in any way other than "numbers in variables".  This is a very weak way of thinking.* * For examples of systems where every onscreen object is a living tangible thing, see Etoys or Morphic.



Decomposition


Modularity is the human mind's lever against complexity.  Breaking down a complex thing into understandable chunks is essential for understanding, perhaps the essence of understanding.


A programming language must encourage the programmer to decompose -- to approach a complex problem by breaking it into simpler problems.  Papert refers to this as breaking down a program into "mind-size bites".


Logo uses the metaphor of "teaching the turtle a new word".  To draw a face consisting of four circles, we can teach the turtle a subprocedure for drawing a circle, and then apply that subprocedure four times.  Long and careful thought was given to the process by which a learner discovers the need for subprocedures, and then factors a large procedure into subprocedures.


Smalltalk is, in essence, a philosophy of decomposition in the form of a programming language.  This is Alan Kay inventing objects:


Bob Barton [said] "The basic principle of recursive design is to make the parts have the same power as the whole."  For the first time I thought of the whole as the entire computer, and wondered why anyone would want to divide it up into weaker things called data structures and procedures.  Why not divide it up into little computers...  Why not thousands of them, each simulating a useful structure?


Smalltalk's key insight was that a complex computer program could be decomposed into smaller computers, called "objects".  Programming in Smalltalk is almost entirely an exercise in decomposition -- breaking down thoughts into classes and messages.


Forth is another language whose extraordinary decomposability is valuable to study and understand.


Almost every computer language provides some facility for decomposition, but some are better than others.  In his wonderful essay Why Functional Programming Matters, John Hughes argues that decomposition lies at the heart of the power of languages like Haskell:


When writing a modular program to
solve a problem, one first divides the problem into subproblems, then solves the
subproblems, and finally combines the solutions. The ways in which one can
divide up the original problem depend directly on the ways in which one can glue
solutions together. Therefore, to increase one's ability to modularize a problem
conceptually, one must provide new kinds of glue in the programming language.


Functional languages provide two new, very important kinds of glue... This is the key to functional programming’s power -- it allows improved modularization.


Khan Academy's tutorials do not mention decomposition or functions at all, and many example programs are written as one long list of instructions.


Processing allows for Logo-style decomposition into subprocedures, in the form of function definitions.  The more powerful Smalltalk-style decomposition, where submodules can be thought about independently, is not supported.  In Processing, drawing and input events are tied to single entry points -- top-level functions such as "draw" and "mouseDown".  The behavior of submodules must be tangled across these global functions.  Clean decomposition is not possible.


Consider a programmer who has made a bouncing ball animation.  How does she go from one ball to two, to a hundred?  How does she make the balls bounce off one another?  How does she make balls draggable with the mouse?  In a genuine learning environment such as Etoys, this progression is natural and encouraged.  In Processing, each of these steps is a nightmare of needless complexity.


A language that discourages decomposition is a language that cripples a programmer's most valuable way of thinking.



Recomposition


Creating is remixing.  To a large extent, new ideas are old ideas in new combinations.


A programming language must encourage recomposition -- grabbing parts of other programs, assembling them together, modifying them, building on top of them.  This gives creators the initial material they need to create by reacting, instead of facing every new idea with a blank page.  It also allows creators to learn from each other, instead of deriving techniques and style in a vacuum.


HyperCard was designed for recomposition, and is perhaps still unsurpassed in that respect.  Bill Atkinson fully intended for creators to assemble a program by copying and pasting objects from other programs, and then gradually tweaking and customizing them.  Every program thus serves as a parts kit for creating new programs.  Because all source code, if any, is embedded in individual objects in the form of scripts, and because scripts use loose, relative references to other objects, groups of related objects can be transplanted much more easily and successfully than in other systems.* * HyperCard is seen by some as "what the web should have been".  It's lamentable that a creator cannot, and probably can never, create a website by copying and pasting graphical objects from other websites.  This is not due to "technological limitations" -- it's a consequence of thoughtless system design.


Many people revere HyperCard for initiating them into programming.  Any user can remix their software with copy and paste, thereby subtly transitioning from user to creator, and often eventually from creator to programmer.


Processing's lack of modularity is a major barrier to recomposition.  The programmer cannot simply grab a friend's bouncing ball and place it alongside her own bouncing ball -- variables must be renamed or manually encapsulated; the "draw" and mouse functions must be woven together, and so on.  One can easily start from an existing Processing program and modify it, but the language does not encourage combining two programs.


Worse, Processing's dependence on global state hinders even the simplest forms of recomposition.  As an analogy, imagine you're writing an email.  You copy some red text from a website, paste it into your email, and everything else in your email turns red:





This is exactly what can happen when copying and pasting lines of Processing code, because Processing's way of handling color is inherently leaky:





Experienced programmers might look at this example and consider this a programmer's error, because this is "just how code works."  But this error is not intrinsic to programming; it's a consequence of specific design decisions  -- mutable state, global variables, no encapsulation.


Worse yet, Processing has global modes which alter the meaning of function arguments.  The following line of code sets a fill color.  Do you know what color it is?





Trick question -- it's impossible to know what color it is, because the meaning of "255" depends on the global "color mode".  It could be any of these colors:





If two Processing programs specify their colors in different color modes, then combining the two programs is almost hopeless. 


Designing a system that supports recomposition demands long and careful thought, and design decisions that make programming more convenient for individuals may be detrimental to social creation.



Readability


A learner must be able to look at a line of code and know what it means. 


Syntax matters.  Here are two statements in HyperCard's scripting language, and their equivalents in a more conventional syntax:



    
        HyperTalk:
        Write "hello" to file "greetings".
        Drag from "0,0" to "100,100" with optionKey.
    

    
        C-like syntax:
        writeFile("hello", "greetings");
        dragMouse(0, 0, 100, 100, OPTION_KEY);
    




See also Inform 7.  English-like languages like these are sometimes accused of being difficult to write (since the syntax is more restrictive than actual English), but that's a fault of the environment.  Programmers shouldn't be typing this stuff.


HyperTalk happens to use an English-like syntax, but that's not the point here.  What matters is that every argument can be understood in context.  It's clear that "hello" is a string and "greetings" is a filename, and that "0,0" and "100,100" are start and end points.  In the conventional syntax, both are ambiguous.


As another example, here's how a programmer might draw an ellipse in three languages:



    
        Smalltalk:
        canvas drawEllipseCenteredAtX:50 y:50 width:100 height:100.
    

    
        Processing:
        ellipse(50,50,100,100);
    

    
        x86 assembly:
        push 100; push 100; push 50; push 50; call _ellipse
    




In Smalltalk, arguments have context. Processing's "ellipse" is exactly as cryptic as assembly language.  The reader must  look up or memorize every argument, a significant barrier to reading.



Names matter.  Below are four array methods from Apple's Cocoa framework, and the equivalent JavaScript methods:



    
        
        mutate array and return nothing
        mutate nothing and return new array
    

    
        Cocoa:
        addObject
        addObjectsFromArray
        arrayByAddingObject
        arrayByAddingObjectsFromArray
    

    
        JavaScript:
        push
        splice
        concat
        concat
    




To see the amount of thought that is put into Cocoa naming, I highly recommend the Cocoa coding guidelines.


Cocoa follows strong grammatical conventions which immediately convey the meanings of methods.  Verb phrases ("addObject") perform an action and return nothing.  Noun phrases ("arrayByAddingObject") return the noun so named, and generally do not have stateful effects unless the name suggests so.  Expected arguments are clearly indicated by the name, in Smalltalk style.  ("addObject" takes an object; "addObjectsFromArray" takes an array.)  Most Cocoa code can thus be read and at least vaguely understood without documentation.


* Processing's "fill" and "stroke" read as verbs, although it's possible they were intended as shorthands to nouns ("fill color" and "stroke color").  In most other libraries (HTML canvas, Quartz, cairo), "fill" and "stroke" are unambiguously verbs, and act accordingly.


By contrast, many of Processing's function names are grammatically ambiguous or misleading.  Many nouns, such as "ellipse" and "triangle",  perform actions.  Many verbs, such as "fill" and "stroke", do not.*  The programmer constructs a color using a noun ("color"), and constructs an image using a verb ("createImage").  This sort of linguistic sloppiness is inappropriate, especially in a system for learning.  A language must be parsed by people, not just compilers.











    Okay then!






The design principles presented in this essay can be used as a checklist to evaluate a programming system for learning.


Does the environment allow the learner to...


	read the vocabulary? -- Is meaning transparent?  Is meaning explained in context, by showing and telling?

	follow the flow? -- Is time visible and tangible? At all meaningful granularities?

	see the state? -- Does the environment show the data? Show comparisons?  Is hidden state eliminated?

	create by reacting? -- Is something on screen as soon as possible?  Is the parts bucket on the floor?

	create by abstracting? -- Can the programmer start concrete, then generalize?




Does the language provide...


	identity and metaphor? -- Is the computer's world connected to the programmer's world?

	decomposition? -- Can the programmer break down her thoughts into mind-sized pieces?

	recomposition? -- Can the programmer put diverse pieces together?

	readability? -- Is meaning transparent?




This essay suggested some features and references that address these questions, but the questions matter more than my answers.


Some people will defend poorly-designed systems by pointing out all the creativity that they have enabled.  For example, if novices are creating lots of programs in the Khan Academy and Processing systems, doesn't that mean the systems are worthwhile and valuable?

Not necessarily.  People are inherently creative, and some will manage to create in even the most hostile of environments.  That doesn't justify bad design.  Ian Bogost has a particularly memorable response to that line of thinking.



If you are designing a system and you can't answer these questions, it's time to reopen your sketchbook, because your design's not done yet.




These are not training wheels


These design principles were presented in the context of systems for learning, but they apply universally.  An experienced programmer may not need to know what an "if" statement means, but she does need to understand the runtime behavior of her program, and she needs to understand it while she's programming.


A frequent question about the sort of techniques presented here is, "How does this scale to real-world programming?"  This is a reasonable question, but it's somewhat like asking how the internal combustion engine will benefit horses.  The question assumes the wrong kind of change.


Here is a more useful attitude:  Programming has to work like this.  Programmers must be able to read the vocabulary, follow the flow, and see the state.  Programmers have to create by reacting and create by abstracting.  Assume that these are requirements.  Given these requirements, how do we redesign programming?


Here's an example. In many styles of programming today, when an application launches, it creates a large set of interconnected stateful objects.  To see the effect of a code change, the application must be "relaunched" -- that is, its entire world is destroyed, and rebuilt again from scratch.  How can we "create by reacting", continuously changing the code and seeing continuous effects in the flow and data, when there is no continuity between the application's state before and after the change?


* In the Smalltalk model, for instance, state is persistent and code changes don't affect data.  In the Clojure model, code is "mostly functional", with a small amount of carefully-managed state.  Either model could be a starting point for a system where continuous code changes can be seen as continuous effects.  But there is no future in destroy-the-world programming.


We can't.  That's the wrong question.  A better question is:  How do we design a new programming model that does allow for continuous change?  We already have clear hints.*


Another example.  Most programs today manipulate abstract data structures and opaque objects, not pictures. How can we visualize the state of these programs?


Again, wrong question.  A better attitude is to assert that we have to be able to understand the state of our programs.  We can then ask:  How do we design data structures that can be visualized?  Can we invent data structures that are intended to be visualized?  How do we move towards a culture where only visually-understandable data is considered sound?  Where opaque data is regarded in the same way that "goto" is today?** Forward reference:  Some work that I've done in automatic visualization of ad-hoc data structures will be published later this year, in collaboration with Viewpoints Research.


In his influental essay No Silver Bullet, Fred Brooks makes the case that software is inherently "invisible and unvisualizable", and points out the universal failure of so-called "visual programming" environments.  I don't fault Fred Brooks for his mistake -- the visual programming that he's thinking of indeed has little to offer.  But that's because it visualizes the wrong thing.


Traditional visual environments visualize the code.  They visualize static structure.  But that's not what we need to understand.  We need to understand what the code is doing.


Visualize data, not code.  Dynamic behavior, not static structure.


Maybe we don't need a silver bullet.  We just need to take off our blindfolds to see where we're firing.



 






    

Much thanks to Star Simpson, Dan Amelang, Dave Cerf, Patrick Collison, Christina Cacioppo, and Oliver Steele for their feedback on this essay.


This essay was an immune response, triggered by hearing too many times that Inventing on Principle was "about live coding", and seeing too many attempts to "teach programming" by adorning a JavaScript editor with badges and mascots.


Please read Mindstorms. Okay?
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Main.js
//
//  Main.js
//  LearnableProgramming
//
//  Created by Bret Victor on 9/6/12.
//  (c) 2012 Bret Victor.  MIT open-source license.
//


(function(){


//====================================================================================
//
//  domready
//

window.addEvent('domready', function () {
    prepareVideos();
});


function prepareVideos () {
    Array.each($$(".example"), function (div) {
        var videos = div.getElementsByTagName("video");
        for (var i = 0; i < videos.length; i++) {
            prepareVideo(videos[i], div);
        }
    });
}


function prepareVideo (video, div) {
    var ua = navigator.userAgent.toLowerCase();
    var noPlayButton = ua.match(/iphone/) || ua.match(/ipod/);

    var width = parseInt(video.getAttribute("width"));
    var height = parseInt(video.getAttribute("height"));
    
    var chrome = $(document).getElement(".videoChrome").clone(true).inject(div);

    var videoOverlay = chrome.getElement(".videoOverlay");
    var videoPlayButton = chrome.getElement(".videoPlayButton");
    var videoDarken = chrome.getElement(".videoDarken");
    var marker = chrome.getElement(".marker");
    var markerProgressCanvas = chrome.getElement(".markerProgressCanvas");
    var markerProgressOverlay = chrome.getElement(".markerProgressOverlay");
    var markerPlayAgain = chrome.getElement(".markerPlayAgain");
    
    var insetTop = parseInt(div.getAttribute("data-top") || "0");
    var insetBottom = parseInt(div.getAttribute("data-bottom") || "0");
    var insetRight = parseInt(div.getAttribute("data-right") || "0");
    var insetRightPost = parseInt(div.getAttribute("data-postright") || insetRight.toString());
    var insetLeft = parseInt(div.getAttribute("data-left") || "0");
    var pushLeft = parseInt(div.getAttribute("data-push-left") || "0");
    var verboseButton = parseInt(div.getAttribute("data-verbose-button") || "0");
    var noMarker = parseInt(div.getAttribute("data-no-marker") || "0");

    height -= insetTop + insetBottom;
    width -= insetLeft + insetRight + pushLeft;

    chrome.setStyles({ display:"block" });

    if (verboseButton) { videoPlayButton.addClass("verbose"); } 
    else { videoPlayButton.removeClass("verbose"); }
    
    if (noPlayButton) { videoPlayButton.setStyle("display", "none"); }
    if (noMarker) { marker.setStyle("display", "none"); }


    // sizes
    
    var updateSizes = function () {
        div.setStyles({ left:-pushLeft });
        chrome.setStyles({ width:width, height:height, top:insetTop, left:pushLeft });
        videoOverlay.setStyles({ width:width - 2, height: height - 2, left:insetLeft });
        videoDarken.setStyles({ left:insetLeft });
        videoPlayButton.setStyles({ left:Math.round(0.5 * (width - 78)), 
            top:Math.round(0.5 * (height - (verboseButton ? 88 : 78))) });
    };

    updateSizes();
    

    // playing

    var isPlaying = false;
    var didPlay = false;
    
    var playVideo = function () {
        isPlaying = true;
        didPlay = true;

        videoOverlay.setStyle("display", "none");
        videoDarken.setStyle("backgroundColor", "transparent");
        videoDarken.setStyle("cursor", "none");

        markerProgressCanvas.setStyle("display", "block");
        markerProgressOverlay.setStyle("display", "block");
        markerPlayAgain.setStyle("display","none");
        
        width += insetRight - insetRightPost;
        insetRight = insetRightPost;
        updateSizes();
        
        updateCurrentTime();
        video.play();
    };
    
    var videoWasClicked = function () {
        if (isPlaying && !video.paused) {
            video.setAttribute("controls", "controls");
            videoDarken.setStyle("display", "none");
            video.pause();
        }
        else {
            video.removeAttribute("controls");
            videoDarken.setStyle("display", "block");
            playVideo();
        }
    };
    
    var updateCurrentTime = function () {
        var duration = video.duration;
        if (isNaN(duration) || duration <= 0) { return; }
        var currentTime = video.currentTime;
        if (isNaN(currentTime)) { currentTarget = 0; }
        
        updateCanvasWithProgress(markerProgressCanvas, currentTime / duration);
    };


    // video events

    video.addEventListener("timeupdate", function () {
        updateCurrentTime();
    }, false);
    
    video.addEventListener("ended", function () {
        isPlaying = false;
        
        videoDarken.setStyle("cursor", "pointer");
        markerProgressCanvas.setStyle("display", "none");
        markerProgressOverlay.setStyle("display", "none");
        markerPlayAgain.setStyle("display","block");

    }, false);
    

    // marker mousing

    marker.addEvent("click", function () {
        videoWasClicked();
    });


    // video mousing
    // (events added to videoDarken because iPad can't deal with click event on video element itself)
   
    videoDarken.addEvent("click", function () {
        videoWasClicked();
    });

    videoDarken.addEvent("mouseenter", function () {
        if (isPlaying) { return; }

        if (didPlay) {
            videoOverlay.setStyle("display", "block");
        }
        else {
            videoDarken.setStyle("backgroundColor", "rgba(0,0,0,0.1)");
        }
    });
    
    videoDarken.addEvent("mouseleave", function () {
        if (isPlaying) { return; }

        if (didPlay) {
            videoOverlay.setStyle("display", "none");
        }
        videoDarken.setStyle("backgroundColor", "transparent");
    });
}


function updateCanvasWithProgress (canvas, progress) {
    var width = parseInt(canvas.getAttribute("width"));
    var height = parseInt(canvas.getAttribute("height"));
    var ctx = canvas.getContext("2d");
    
    ctx.clearRect(0,0,width,height);
    ctx.save();
    ctx.translate(width/2, height/2);
    
    var radius = width/2 - 1;

    ctx.beginPath();
    ctx.arc(0,0, radius, -Math.PI * 0.5, -Math.PI * 0.5 + progress * Math.PI * 2);
    ctx.lineTo(0,0);
    ctx.lineTo(0, radius);
    ctx.fillStyle = "rgba(0,0,0,0.2)";
    ctx.fill();
    
    ctx.restore();
}


//====================================================================================

})();
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mootools.js
/*
---
MooTools: the javascript framework

web build:
 - http://mootools.net/core/76bf47062d6c1983d66ce47ad66aa0e0

packager build:
 - packager build Core/Core Core/Array Core/String Core/Number Core/Function Core/Object Core/Event Core/Browser Core/Class Core/Class.Extras Core/Slick.Parser Core/Slick.Finder Core/Element Core/Element.Style Core/Element.Event Core/Element.Delegation Core/Element.Dimensions Core/Fx Core/Fx.CSS Core/Fx.Tween Core/Fx.Morph Core/Fx.Transitions Core/Request Core/Request.HTML Core/Request.JSON Core/Cookie Core/JSON Core/DOMReady Core/Swiff
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(function(){this.MooTools={version:"1.4.5",build:"ab8ea8824dc3b24b6666867a2c4ed58ebb762cf0"};var o=this.typeOf=function(i){if(i==null){return"null";}if(i.$family!=null){return i.$family();
}if(i.nodeName){if(i.nodeType==1){return"element";}if(i.nodeType==3){return(/\S/).test(i.nodeValue)?"textnode":"whitespace";}}else{if(typeof i.length=="number"){if(i.callee){return"arguments";
}if("item" in i){return"collection";}}}return typeof i;};var j=this.instanceOf=function(t,i){if(t==null){return false;}var s=t.$constructor||t.constructor;
while(s){if(s===i){return true;}s=s.parent;}if(!t.hasOwnProperty){return false;}return t instanceof i;};var f=this.Function;var p=true;for(var k in {toString:1}){p=null;
}if(p){p=["hasOwnProperty","valueOf","isPrototypeOf","propertyIsEnumerable","toLocaleString","toString","constructor"];}f.prototype.overloadSetter=function(s){var i=this;
return function(u,t){if(u==null){return this;}if(s||typeof u!="string"){for(var v in u){i.call(this,v,u[v]);}if(p){for(var w=p.length;w--;){v=p[w];if(u.hasOwnProperty(v)){i.call(this,v,u[v]);
}}}}else{i.call(this,u,t);}return this;};};f.prototype.overloadGetter=function(s){var i=this;return function(u){var v,t;if(typeof u!="string"){v=u;}else{if(arguments.length>1){v=arguments;
}else{if(s){v=[u];}}}if(v){t={};for(var w=0;w<v.length;w++){t[v[w]]=i.call(this,v[w]);}}else{t=i.call(this,u);}return t;};};f.prototype.extend=function(i,s){this[i]=s;
}.overloadSetter();f.prototype.implement=function(i,s){this.prototype[i]=s;}.overloadSetter();var n=Array.prototype.slice;f.from=function(i){return(o(i)=="function")?i:function(){return i;
};};Array.from=function(i){if(i==null){return[];}return(a.isEnumerable(i)&&typeof i!="string")?(o(i)=="array")?i:n.call(i):[i];};Number.from=function(s){var i=parseFloat(s);
return isFinite(i)?i:null;};String.from=function(i){return i+"";};f.implement({hide:function(){this.$hidden=true;return this;},protect:function(){this.$protected=true;
return this;}});var a=this.Type=function(u,t){if(u){var s=u.toLowerCase();var i=function(v){return(o(v)==s);};a["is"+u]=i;if(t!=null){t.prototype.$family=(function(){return s;
}).hide();}}if(t==null){return null;}t.extend(this);t.$constructor=a;t.prototype.$constructor=t;return t;};var e=Object.prototype.toString;a.isEnumerable=function(i){return(i!=null&&typeof i.length=="number"&&e.call(i)!="[object Function]");
};var q={};var r=function(i){var s=o(i.prototype);return q[s]||(q[s]=[]);};var b=function(t,x){if(x&&x.$hidden){return;}var s=r(this);for(var u=0;u<s.length;
u++){var w=s[u];if(o(w)=="type"){b.call(w,t,x);}else{w.call(this,t,x);}}var v=this.prototype[t];if(v==null||!v.$protected){this.prototype[t]=x;}if(this[t]==null&&o(x)=="function"){m.call(this,t,function(i){return x.apply(i,n.call(arguments,1));
});}};var m=function(i,t){if(t&&t.$hidden){return;}var s=this[i];if(s==null||!s.$protected){this[i]=t;}};a.implement({implement:b.overloadSetter(),extend:m.overloadSetter(),alias:function(i,s){b.call(this,i,this.prototype[s]);
}.overloadSetter(),mirror:function(i){r(this).push(i);return this;}});new a("Type",a);var d=function(s,x,v){var u=(x!=Object),B=x.prototype;if(u){x=new a(s,x);
}for(var y=0,w=v.length;y<w;y++){var C=v[y],A=x[C],z=B[C];if(A){A.protect();}if(u&&z){x.implement(C,z.protect());}}if(u){var t=B.propertyIsEnumerable(v[0]);
x.forEachMethod=function(G){if(!t){for(var F=0,D=v.length;F<D;F++){G.call(B,B[v[F]],v[F]);}}for(var E in B){G.call(B,B[E],E);}};}return d;};d("String",String,["charAt","charCodeAt","concat","indexOf","lastIndexOf","match","quote","replace","search","slice","split","substr","substring","trim","toLowerCase","toUpperCase"])("Array",Array,["pop","push","reverse","shift","sort","splice","unshift","concat","join","slice","indexOf","lastIndexOf","filter","forEach","every","map","some","reduce","reduceRight"])("Number",Number,["toExponential","toFixed","toLocaleString","toPrecision"])("Function",f,["apply","call","bind"])("RegExp",RegExp,["exec","test"])("Object",Object,["create","defineProperty","defineProperties","keys","getPrototypeOf","getOwnPropertyDescriptor","getOwnPropertyNames","preventExtensions","isExtensible","seal","isSealed","freeze","isFrozen"])("Date",Date,["now"]);
Object.extend=m.overloadSetter();Date.extend("now",function(){return +(new Date);});new a("Boolean",Boolean);Number.prototype.$family=function(){return isFinite(this)?"number":"null";
}.hide();Number.extend("random",function(s,i){return Math.floor(Math.random()*(i-s+1)+s);});var g=Object.prototype.hasOwnProperty;Object.extend("forEach",function(i,t,u){for(var s in i){if(g.call(i,s)){t.call(u,i[s],s,i);
}}});Object.each=Object.forEach;Array.implement({forEach:function(u,v){for(var t=0,s=this.length;t<s;t++){if(t in this){u.call(v,this[t],t,this);}}},each:function(i,s){Array.forEach(this,i,s);
return this;}});var l=function(i){switch(o(i)){case"array":return i.clone();case"object":return Object.clone(i);default:return i;}};Array.implement("clone",function(){var s=this.length,t=new Array(s);
while(s--){t[s]=l(this[s]);}return t;});var h=function(s,i,t){switch(o(t)){case"object":if(o(s[i])=="object"){Object.merge(s[i],t);}else{s[i]=Object.clone(t);
}break;case"array":s[i]=t.clone();break;default:s[i]=t;}return s;};Object.extend({merge:function(z,u,t){if(o(u)=="string"){return h(z,u,t);}for(var y=1,s=arguments.length;
y<s;y++){var w=arguments[y];for(var x in w){h(z,x,w[x]);}}return z;},clone:function(i){var t={};for(var s in i){t[s]=l(i[s]);}return t;},append:function(w){for(var v=1,t=arguments.length;
v<t;v++){var s=arguments[v]||{};for(var u in s){w[u]=s[u];}}return w;}});["Object","WhiteSpace","TextNode","Collection","Arguments"].each(function(i){new a(i);
});var c=Date.now();String.extend("uniqueID",function(){return(c++).toString(36);});})();Array.implement({every:function(c,d){for(var b=0,a=this.length>>>0;
b<a;b++){if((b in this)&&!c.call(d,this[b],b,this)){return false;}}return true;},filter:function(d,f){var c=[];for(var e,b=0,a=this.length>>>0;b<a;b++){if(b in this){e=this[b];
if(d.call(f,e,b,this)){c.push(e);}}}return c;},indexOf:function(c,d){var b=this.length>>>0;for(var a=(d<0)?Math.max(0,b+d):d||0;a<b;a++){if(this[a]===c){return a;
}}return -1;},map:function(c,e){var d=this.length>>>0,b=Array(d);for(var a=0;a<d;a++){if(a in this){b[a]=c.call(e,this[a],a,this);}}return b;},some:function(c,d){for(var b=0,a=this.length>>>0;
b<a;b++){if((b in this)&&c.call(d,this[b],b,this)){return true;}}return false;},clean:function(){return this.filter(function(a){return a!=null;});},invoke:function(a){var b=Array.slice(arguments,1);
return this.map(function(c){return c[a].apply(c,b);});},associate:function(c){var d={},b=Math.min(this.length,c.length);for(var a=0;a<b;a++){d[c[a]]=this[a];
}return d;},link:function(c){var a={};for(var e=0,b=this.length;e<b;e++){for(var d in c){if(c[d](this[e])){a[d]=this[e];delete c[d];break;}}}return a;},contains:function(a,b){return this.indexOf(a,b)!=-1;
},append:function(a){this.push.apply(this,a);return this;},getLast:function(){return(this.length)?this[this.length-1]:null;},getRandom:function(){return(this.length)?this[Number.random(0,this.length-1)]:null;
},include:function(a){if(!this.contains(a)){this.push(a);}return this;},combine:function(c){for(var b=0,a=c.length;b<a;b++){this.include(c[b]);}return this;
},erase:function(b){for(var a=this.length;a--;){if(this[a]===b){this.splice(a,1);}}return this;},empty:function(){this.length=0;return this;},flatten:function(){var d=[];
for(var b=0,a=this.length;b<a;b++){var c=typeOf(this[b]);if(c=="null"){continue;}d=d.concat((c=="array"||c=="collection"||c=="arguments"||instanceOf(this[b],Array))?Array.flatten(this[b]):this[b]);
}return d;},pick:function(){for(var b=0,a=this.length;b<a;b++){if(this[b]!=null){return this[b];}}return null;},hexToRgb:function(b){if(this.length!=3){return null;
}var a=this.map(function(c){if(c.length==1){c+=c;}return c.toInt(16);});return(b)?a:"rgb("+a+")";},rgbToHex:function(d){if(this.length<3){return null;}if(this.length==4&&this[3]==0&&!d){return"transparent";
}var b=[];for(var a=0;a<3;a++){var c=(this[a]-0).toString(16);b.push((c.length==1)?"0"+c:c);}return(d)?b:"#"+b.join("");}});String.implement({test:function(a,b){return((typeOf(a)=="regexp")?a:new RegExp(""+a,b)).test(this);
},contains:function(a,b){return(b)?(b+this+b).indexOf(b+a+b)>-1:String(this).indexOf(a)>-1;},trim:function(){return String(this).replace(/^\s+|\s+$/g,"");
},clean:function(){return String(this).replace(/\s+/g," ").trim();},camelCase:function(){return String(this).replace(/-\D/g,function(a){return a.charAt(1).toUpperCase();
});},hyphenate:function(){return String(this).replace(/[A-Z]/g,function(a){return("-"+a.charAt(0).toLowerCase());});},capitalize:function(){return String(this).replace(/\b[a-z]/g,function(a){return a.toUpperCase();
});},escapeRegExp:function(){return String(this).replace(/([-.*+?^${}()|[\]\/\\])/g,"\\$1");},toInt:function(a){return parseInt(this,a||10);},toFloat:function(){return parseFloat(this);
},hexToRgb:function(b){var a=String(this).match(/^#?(\w{1,2})(\w{1,2})(\w{1,2})$/);return(a)?a.slice(1).hexToRgb(b):null;},rgbToHex:function(b){var a=String(this).match(/\d{1,3}/g);
return(a)?a.rgbToHex(b):null;},substitute:function(a,b){return String(this).replace(b||(/\\?\{([^{}]+)\}/g),function(d,c){if(d.charAt(0)=="\\"){return d.slice(1);
}return(a[c]!=null)?a[c]:"";});}});Number.implement({limit:function(b,a){return Math.min(a,Math.max(b,this));},round:function(a){a=Math.pow(10,a||0).toFixed(a<0?-a:0);
return Math.round(this*a)/a;},times:function(b,c){for(var a=0;a<this;a++){b.call(c,a,this);}},toFloat:function(){return parseFloat(this);},toInt:function(a){return parseInt(this,a||10);
}});Number.alias("each","times");(function(b){var a={};b.each(function(c){if(!Number[c]){a[c]=function(){return Math[c].apply(null,[this].concat(Array.from(arguments)));
};}});Number.implement(a);})(["abs","acos","asin","atan","atan2","ceil","cos","exp","floor","log","max","min","pow","sin","sqrt","tan"]);Function.extend({attempt:function(){for(var b=0,a=arguments.length;
b<a;b++){try{return arguments[b]();}catch(c){}}return null;}});Function.implement({attempt:function(a,c){try{return this.apply(c,Array.from(a));}catch(b){}return null;
},bind:function(e){var a=this,b=arguments.length>1?Array.slice(arguments,1):null,d=function(){};var c=function(){var g=e,h=arguments.length;if(this instanceof c){d.prototype=a.prototype;
g=new d;}var f=(!b&&!h)?a.call(g):a.apply(g,b&&h?b.concat(Array.slice(arguments)):b||arguments);return g==e?f:g;};return c;},pass:function(b,c){var a=this;
if(b!=null){b=Array.from(b);}return function(){return a.apply(c,b||arguments);};},delay:function(b,c,a){return setTimeout(this.pass((a==null?[]:a),c),b);
},periodical:function(c,b,a){return setInterval(this.pass((a==null?[]:a),b),c);}});(function(){var a=Object.prototype.hasOwnProperty;Object.extend({subset:function(d,g){var f={};
for(var e=0,b=g.length;e<b;e++){var c=g[e];if(c in d){f[c]=d[c];}}return f;},map:function(b,e,f){var d={};for(var c in b){if(a.call(b,c)){d[c]=e.call(f,b[c],c,b);
}}return d;},filter:function(b,e,g){var d={};for(var c in b){var f=b[c];if(a.call(b,c)&&e.call(g,f,c,b)){d[c]=f;}}return d;},every:function(b,d,e){for(var c in b){if(a.call(b,c)&&!d.call(e,b[c],c)){return false;
}}return true;},some:function(b,d,e){for(var c in b){if(a.call(b,c)&&d.call(e,b[c],c)){return true;}}return false;},keys:function(b){var d=[];for(var c in b){if(a.call(b,c)){d.push(c);
}}return d;},values:function(c){var b=[];for(var d in c){if(a.call(c,d)){b.push(c[d]);}}return b;},getLength:function(b){return Object.keys(b).length;},keyOf:function(b,d){for(var c in b){if(a.call(b,c)&&b[c]===d){return c;
}}return null;},contains:function(b,c){return Object.keyOf(b,c)!=null;},toQueryString:function(b,c){var d=[];Object.each(b,function(h,g){if(c){g=c+"["+g+"]";
}var f;switch(typeOf(h)){case"object":f=Object.toQueryString(h,g);break;case"array":var e={};h.each(function(k,j){e[j]=k;});f=Object.toQueryString(e,g);
break;default:f=g+"="+encodeURIComponent(h);}if(h!=null){d.push(f);}});return d.join("&");}});})();(function(){var j=this.document;var g=j.window=this;
var a=navigator.userAgent.toLowerCase(),b=navigator.platform.toLowerCase(),h=a.match(/(opera|ie|firefox|chrome|version)[\s\/:]([\w\d\.]+)?.*?(safari|version[\s\/:]([\w\d\.]+)|$)/)||[null,"unknown",0],d=h[1]=="ie"&&j.documentMode;
var n=this.Browser={extend:Function.prototype.extend,name:(h[1]=="version")?h[3]:h[1],version:d||parseFloat((h[1]=="opera"&&h[4])?h[4]:h[2]),Platform:{name:a.match(/ip(?:ad|od|hone)/)?"ios":(a.match(/(?:webos|android)/)||b.match(/mac|win|linux/)||["other"])[0]},Features:{xpath:!!(j.evaluate),air:!!(g.runtime),query:!!(j.querySelector),json:!!(g.JSON)},Plugins:{}};
n[n.name]=true;n[n.name+parseInt(n.version,10)]=true;n.Platform[n.Platform.name]=true;n.Request=(function(){var p=function(){return new XMLHttpRequest();
};var o=function(){return new ActiveXObject("MSXML2.XMLHTTP");};var e=function(){return new ActiveXObject("Microsoft.XMLHTTP");};return Function.attempt(function(){p();
return p;},function(){o();return o;},function(){e();return e;});})();n.Features.xhr=!!(n.Request);var i=(Function.attempt(function(){return navigator.plugins["Shockwave Flash"].description;
},function(){return new ActiveXObject("ShockwaveFlash.ShockwaveFlash").GetVariable("$version");})||"0 r0").match(/\d+/g);n.Plugins.Flash={version:Number(i[0]||"0."+i[1])||0,build:Number(i[2])||0};
n.exec=function(o){if(!o){return o;}if(g.execScript){g.execScript(o);}else{var e=j.createElement("script");e.setAttribute("type","text/javascript");e.text=o;
j.head.appendChild(e);j.head.removeChild(e);}return o;};String.implement("stripScripts",function(o){var e="";var p=this.replace(/<script[^>]*>([\s\S]*?)<\/script>/gi,function(q,r){e+=r+"\n";
return"";});if(o===true){n.exec(e);}else{if(typeOf(o)=="function"){o(e,p);}}return p;});n.extend({Document:this.Document,Window:this.Window,Element:this.Element,Event:this.Event});
this.Window=this.$constructor=new Type("Window",function(){});this.$family=Function.from("window").hide();Window.mirror(function(e,o){g[e]=o;});this.Document=j.$constructor=new Type("Document",function(){});
j.$family=Function.from("document").hide();Document.mirror(function(e,o){j[e]=o;});j.html=j.documentElement;if(!j.head){j.head=j.getElementsByTagName("head")[0];
}if(j.execCommand){try{j.execCommand("BackgroundImageCache",false,true);}catch(f){}}if(this.attachEvent&&!this.addEventListener){var c=function(){this.detachEvent("onunload",c);
j.head=j.html=j.window=null;};this.attachEvent("onunload",c);}var l=Array.from;try{l(j.html.childNodes);}catch(f){Array.from=function(o){if(typeof o!="string"&&Type.isEnumerable(o)&&typeOf(o)!="array"){var e=o.length,p=new Array(e);
while(e--){p[e]=o[e];}return p;}return l(o);};var k=Array.prototype,m=k.slice;["pop","push","reverse","shift","sort","splice","unshift","concat","join","slice"].each(function(e){var o=k[e];
Array[e]=function(p){return o.apply(Array.from(p),m.call(arguments,1));};});}})();(function(){var b={};var a=this.DOMEvent=new Type("DOMEvent",function(c,g){if(!g){g=window;
}c=c||g.event;if(c.$extended){return c;}this.event=c;this.$extended=true;this.shift=c.shiftKey;this.control=c.ctrlKey;this.alt=c.altKey;this.meta=c.metaKey;
var i=this.type=c.type;var h=c.target||c.srcElement;while(h&&h.nodeType==3){h=h.parentNode;}this.target=document.id(h);if(i.indexOf("key")==0){var d=this.code=(c.which||c.keyCode);
this.key=b[d];if(i=="keydown"){if(d>111&&d<124){this.key="f"+(d-111);}else{if(d>95&&d<106){this.key=d-96;}}}if(this.key==null){this.key=String.fromCharCode(d).toLowerCase();
}}else{if(i=="click"||i=="dblclick"||i=="contextmenu"||i=="DOMMouseScroll"||i.indexOf("mouse")==0){var j=g.document;j=(!j.compatMode||j.compatMode=="CSS1Compat")?j.html:j.body;
this.page={x:(c.pageX!=null)?c.pageX:c.clientX+j.scrollLeft,y:(c.pageY!=null)?c.pageY:c.clientY+j.scrollTop};this.client={x:(c.pageX!=null)?c.pageX-g.pageXOffset:c.clientX,y:(c.pageY!=null)?c.pageY-g.pageYOffset:c.clientY};
if(i=="DOMMouseScroll"||i=="mousewheel"){this.wheel=(c.wheelDelta)?c.wheelDelta/120:-(c.detail||0)/3;}this.rightClick=(c.which==3||c.button==2);if(i=="mouseover"||i=="mouseout"){var k=c.relatedTarget||c[(i=="mouseover"?"from":"to")+"Element"];
while(k&&k.nodeType==3){k=k.parentNode;}this.relatedTarget=document.id(k);}}else{if(i.indexOf("touch")==0||i.indexOf("gesture")==0){this.rotation=c.rotation;
this.scale=c.scale;this.targetTouches=c.targetTouches;this.changedTouches=c.changedTouches;var f=this.touches=c.touches;if(f&&f[0]){var e=f[0];this.page={x:e.pageX,y:e.pageY};
this.client={x:e.clientX,y:e.clientY};}}}}if(!this.client){this.client={};}if(!this.page){this.page={};}});a.implement({stop:function(){return this.preventDefault().stopPropagation();
},stopPropagation:function(){if(this.event.stopPropagation){this.event.stopPropagation();}else{this.event.cancelBubble=true;}return this;},preventDefault:function(){if(this.event.preventDefault){this.event.preventDefault();
}else{this.event.returnValue=false;}return this;}});a.defineKey=function(d,c){b[d]=c;return this;};a.defineKeys=a.defineKey.overloadSetter(true);a.defineKeys({"38":"up","40":"down","37":"left","39":"right","27":"esc","32":"space","8":"backspace","9":"tab","46":"delete","13":"enter"});
})();(function(){var a=this.Class=new Type("Class",function(h){if(instanceOf(h,Function)){h={initialize:h};}var g=function(){e(this);if(g.$prototyping){return this;
}this.$caller=null;var i=(this.initialize)?this.initialize.apply(this,arguments):this;this.$caller=this.caller=null;return i;}.extend(this).implement(h);
g.$constructor=a;g.prototype.$constructor=g;g.prototype.parent=c;return g;});var c=function(){if(!this.$caller){throw new Error('The method "parent" cannot be called.');
}var g=this.$caller.$name,h=this.$caller.$owner.parent,i=(h)?h.prototype[g]:null;if(!i){throw new Error('The method "'+g+'" has no parent.');}return i.apply(this,arguments);
};var e=function(g){for(var h in g){var j=g[h];switch(typeOf(j)){case"object":var i=function(){};i.prototype=j;g[h]=e(new i);break;case"array":g[h]=j.clone();
break;}}return g;};var b=function(g,h,j){if(j.$origin){j=j.$origin;}var i=function(){if(j.$protected&&this.$caller==null){throw new Error('The method "'+h+'" cannot be called.');
}var l=this.caller,m=this.$caller;this.caller=m;this.$caller=i;var k=j.apply(this,arguments);this.$caller=m;this.caller=l;return k;}.extend({$owner:g,$origin:j,$name:h});
return i;};var f=function(h,i,g){if(a.Mutators.hasOwnProperty(h)){i=a.Mutators[h].call(this,i);if(i==null){return this;}}if(typeOf(i)=="function"){if(i.$hidden){return this;
}this.prototype[h]=(g)?i:b(this,h,i);}else{Object.merge(this.prototype,h,i);}return this;};var d=function(g){g.$prototyping=true;var h=new g;delete g.$prototyping;
return h;};a.implement("implement",f.overloadSetter());a.Mutators={Extends:function(g){this.parent=g;this.prototype=d(g);},Implements:function(g){Array.from(g).each(function(j){var h=new j;
for(var i in h){f.call(this,i,h[i],true);}},this);}};})();(function(){this.Chain=new Class({$chain:[],chain:function(){this.$chain.append(Array.flatten(arguments));
return this;},callChain:function(){return(this.$chain.length)?this.$chain.shift().apply(this,arguments):false;},clearChain:function(){this.$chain.empty();
return this;}});var a=function(b){return b.replace(/^on([A-Z])/,function(c,d){return d.toLowerCase();});};this.Events=new Class({$events:{},addEvent:function(d,c,b){d=a(d);
this.$events[d]=(this.$events[d]||[]).include(c);if(b){c.internal=true;}return this;},addEvents:function(b){for(var c in b){this.addEvent(c,b[c]);}return this;
},fireEvent:function(e,c,b){e=a(e);var d=this.$events[e];if(!d){return this;}c=Array.from(c);d.each(function(f){if(b){f.delay(b,this,c);}else{f.apply(this,c);
}},this);return this;},removeEvent:function(e,d){e=a(e);var c=this.$events[e];if(c&&!d.internal){var b=c.indexOf(d);if(b!=-1){delete c[b];}}return this;
},removeEvents:function(d){var e;if(typeOf(d)=="object"){for(e in d){this.removeEvent(e,d[e]);}return this;}if(d){d=a(d);}for(e in this.$events){if(d&&d!=e){continue;
}var c=this.$events[e];for(var b=c.length;b--;){if(b in c){this.removeEvent(e,c[b]);}}}return this;}});this.Options=new Class({setOptions:function(){var b=this.options=Object.merge.apply(null,[{},this.options].append(arguments));
if(this.addEvent){for(var c in b){if(typeOf(b[c])!="function"||!(/^on[A-Z]/).test(c)){continue;}this.addEvent(c,b[c]);delete b[c];}}return this;}});})();
(function(){var k,n,l,g,a={},c={},m=/\\/g;var e=function(q,p){if(q==null){return null;}if(q.Slick===true){return q;}q=(""+q).replace(/^\s+|\s+$/g,"");g=!!p;
var o=(g)?c:a;if(o[q]){return o[q];}k={Slick:true,expressions:[],raw:q,reverse:function(){return e(this.raw,true);}};n=-1;while(q!=(q=q.replace(j,b))){}k.length=k.expressions.length;
return o[k.raw]=(g)?h(k):k;};var i=function(o){if(o==="!"){return" ";}else{if(o===" "){return"!";}else{if((/^!/).test(o)){return o.replace(/^!/,"");}else{return"!"+o;
}}}};var h=function(u){var r=u.expressions;for(var p=0;p<r.length;p++){var t=r[p];var q={parts:[],tag:"*",combinator:i(t[0].combinator)};for(var o=0;o<t.length;
o++){var s=t[o];if(!s.reverseCombinator){s.reverseCombinator=" ";}s.combinator=s.reverseCombinator;delete s.reverseCombinator;}t.reverse().push(q);}return u;
};var f=function(o){return o.replace(/[-[\]{}()*+?.\\^$|,#\s]/g,function(p){return"\\"+p;});};var j=new RegExp("^(?:\\s*(,)\\s*|\\s*(<combinator>+)\\s*|(\\s+)|(<unicode>+|\\*)|\\#(<unicode>+)|\\.(<unicode>+)|\\[\\s*(<unicode1>+)(?:\\s*([*^$!~|]?=)(?:\\s*(?:([\"']?)(.*?)\\9)))?\\s*\\](?!\\])|(:+)(<unicode>+)(?:\\((?:(?:([\"'])([^\\13]*)\\13)|((?:\\([^)]+\\)|[^()]*)+))\\))?)".replace(/<combinator>/,"["+f(">+~`!@$%^&={}\\;</")+"]").replace(/<unicode>/g,"(?:[\\w\\u00a1-\\uFFFF-]|\\\\[^\\s0-9a-f])").replace(/<unicode1>/g,"(?:[:\\w\\u00a1-\\uFFFF-]|\\\\[^\\s0-9a-f])"));
function b(x,s,D,z,r,C,q,B,A,y,u,F,G,v,p,w){if(s||n===-1){k.expressions[++n]=[];l=-1;if(s){return"";}}if(D||z||l===-1){D=D||" ";var t=k.expressions[n];
if(g&&t[l]){t[l].reverseCombinator=i(D);}t[++l]={combinator:D,tag:"*"};}var o=k.expressions[n][l];if(r){o.tag=r.replace(m,"");}else{if(C){o.id=C.replace(m,"");
}else{if(q){q=q.replace(m,"");if(!o.classList){o.classList=[];}if(!o.classes){o.classes=[];}o.classList.push(q);o.classes.push({value:q,regexp:new RegExp("(^|\\s)"+f(q)+"(\\s|$)")});
}else{if(G){w=w||p;w=w?w.replace(m,""):null;if(!o.pseudos){o.pseudos=[];}o.pseudos.push({key:G.replace(m,""),value:w,type:F.length==1?"class":"element"});
}else{if(B){B=B.replace(m,"");u=(u||"").replace(m,"");var E,H;switch(A){case"^=":H=new RegExp("^"+f(u));break;case"$=":H=new RegExp(f(u)+"$");break;case"~=":H=new RegExp("(^|\\s)"+f(u)+"(\\s|$)");
break;case"|=":H=new RegExp("^"+f(u)+"(-|$)");break;case"=":E=function(I){return u==I;};break;case"*=":E=function(I){return I&&I.indexOf(u)>-1;};break;
case"!=":E=function(I){return u!=I;};break;default:E=function(I){return !!I;};}if(u==""&&(/^[*$^]=$/).test(A)){E=function(){return false;};}if(!E){E=function(I){return I&&H.test(I);
};}if(!o.attributes){o.attributes=[];}o.attributes.push({key:B,operator:A,value:u,test:E});}}}}}return"";}var d=(this.Slick||{});d.parse=function(o){return e(o);
};d.escapeRegExp=f;if(!this.Slick){this.Slick=d;}}).apply((typeof exports!="undefined")?exports:this);(function(){var k={},m={},d=Object.prototype.toString;
k.isNativeCode=function(c){return(/\{\s*\[native code\]\s*\}/).test(""+c);};k.isXML=function(c){return(!!c.xmlVersion)||(!!c.xml)||(d.call(c)=="[object XMLDocument]")||(c.nodeType==9&&c.documentElement.nodeName!="HTML");
};k.setDocument=function(w){var p=w.nodeType;if(p==9){}else{if(p){w=w.ownerDocument;}else{if(w.navigator){w=w.document;}else{return;}}}if(this.document===w){return;
}this.document=w;var A=w.documentElement,o=this.getUIDXML(A),s=m[o],r;if(s){for(r in s){this[r]=s[r];}return;}s=m[o]={};s.root=A;s.isXMLDocument=this.isXML(w);
s.brokenStarGEBTN=s.starSelectsClosedQSA=s.idGetsName=s.brokenMixedCaseQSA=s.brokenGEBCN=s.brokenCheckedQSA=s.brokenEmptyAttributeQSA=s.isHTMLDocument=s.nativeMatchesSelector=false;
var q,u,y,z,t;var x,v="slick_uniqueid";var c=w.createElement("div");var n=w.body||w.getElementsByTagName("body")[0]||A;n.appendChild(c);try{c.innerHTML='<a id="'+v+'"></a>';
s.isHTMLDocument=!!w.getElementById(v);}catch(C){}if(s.isHTMLDocument){c.style.display="none";c.appendChild(w.createComment(""));u=(c.getElementsByTagName("*").length>1);
try{c.innerHTML="foo</foo>";x=c.getElementsByTagName("*");q=(x&&!!x.length&&x[0].nodeName.charAt(0)=="/");}catch(C){}s.brokenStarGEBTN=u||q;try{c.innerHTML='<a name="'+v+'"></a><b id="'+v+'"></b>';
s.idGetsName=w.getElementById(v)===c.firstChild;}catch(C){}if(c.getElementsByClassName){try{c.innerHTML='<a class="f"></a><a class="b"></a>';c.getElementsByClassName("b").length;
c.firstChild.className="b";z=(c.getElementsByClassName("b").length!=2);}catch(C){}try{c.innerHTML='<a class="a"></a><a class="f b a"></a>';y=(c.getElementsByClassName("a").length!=2);
}catch(C){}s.brokenGEBCN=z||y;}if(c.querySelectorAll){try{c.innerHTML="foo</foo>";x=c.querySelectorAll("*");s.starSelectsClosedQSA=(x&&!!x.length&&x[0].nodeName.charAt(0)=="/");
}catch(C){}try{c.innerHTML='<a class="MiX"></a>';s.brokenMixedCaseQSA=!c.querySelectorAll(".MiX").length;}catch(C){}try{c.innerHTML='<select><option selected="selected">a</option></select>';
s.brokenCheckedQSA=(c.querySelectorAll(":checked").length==0);}catch(C){}try{c.innerHTML='<a class=""></a>';s.brokenEmptyAttributeQSA=(c.querySelectorAll('[class*=""]').length!=0);
}catch(C){}}try{c.innerHTML='<form action="s"><input id="action"/></form>';t=(c.firstChild.getAttribute("action")!="s");}catch(C){}s.nativeMatchesSelector=A.matchesSelector||A.mozMatchesSelector||A.webkitMatchesSelector;
if(s.nativeMatchesSelector){try{s.nativeMatchesSelector.call(A,":slick");s.nativeMatchesSelector=null;}catch(C){}}}try{A.slick_expando=1;delete A.slick_expando;
s.getUID=this.getUIDHTML;}catch(C){s.getUID=this.getUIDXML;}n.removeChild(c);c=x=n=null;s.getAttribute=(s.isHTMLDocument&&t)?function(G,E){var H=this.attributeGetters[E];
if(H){return H.call(G);}var F=G.getAttributeNode(E);return(F)?F.nodeValue:null;}:function(F,E){var G=this.attributeGetters[E];return(G)?G.call(F):F.getAttribute(E);
};s.hasAttribute=(A&&this.isNativeCode(A.hasAttribute))?function(F,E){return F.hasAttribute(E);}:function(F,E){F=F.getAttributeNode(E);return !!(F&&(F.specified||F.nodeValue));
};var D=A&&this.isNativeCode(A.contains),B=w&&this.isNativeCode(w.contains);s.contains=(D&&B)?function(E,F){return E.contains(F);}:(D&&!B)?function(E,F){return E===F||((E===w)?w.documentElement:E).contains(F);
}:(A&&A.compareDocumentPosition)?function(E,F){return E===F||!!(E.compareDocumentPosition(F)&16);}:function(E,F){if(F){do{if(F===E){return true;}}while((F=F.parentNode));
}return false;};s.documentSorter=(A.compareDocumentPosition)?function(F,E){if(!F.compareDocumentPosition||!E.compareDocumentPosition){return 0;}return F.compareDocumentPosition(E)&4?-1:F===E?0:1;
}:("sourceIndex" in A)?function(F,E){if(!F.sourceIndex||!E.sourceIndex){return 0;}return F.sourceIndex-E.sourceIndex;}:(w.createRange)?function(H,F){if(!H.ownerDocument||!F.ownerDocument){return 0;
}var G=H.ownerDocument.createRange(),E=F.ownerDocument.createRange();G.setStart(H,0);G.setEnd(H,0);E.setStart(F,0);E.setEnd(F,0);return G.compareBoundaryPoints(Range.START_TO_END,E);
}:null;A=null;for(r in s){this[r]=s[r];}};var f=/^([#.]?)((?:[\w-]+|\*))$/,h=/\[.+[*$^]=(?:""|'')?\]/,g={};k.search=function(U,z,H,s){var p=this.found=(s)?null:(H||[]);
if(!U){return p;}else{if(U.navigator){U=U.document;}else{if(!U.nodeType){return p;}}}var F,O,V=this.uniques={},I=!!(H&&H.length),y=(U.nodeType==9);if(this.document!==(y?U:U.ownerDocument)){this.setDocument(U);
}if(I){for(O=p.length;O--;){V[this.getUID(p[O])]=true;}}if(typeof z=="string"){var r=z.match(f);simpleSelectors:if(r){var u=r[1],v=r[2],A,E;if(!u){if(v=="*"&&this.brokenStarGEBTN){break simpleSelectors;
}E=U.getElementsByTagName(v);if(s){return E[0]||null;}for(O=0;A=E[O++];){if(!(I&&V[this.getUID(A)])){p.push(A);}}}else{if(u=="#"){if(!this.isHTMLDocument||!y){break simpleSelectors;
}A=U.getElementById(v);if(!A){return p;}if(this.idGetsName&&A.getAttributeNode("id").nodeValue!=v){break simpleSelectors;}if(s){return A||null;}if(!(I&&V[this.getUID(A)])){p.push(A);
}}else{if(u=="."){if(!this.isHTMLDocument||((!U.getElementsByClassName||this.brokenGEBCN)&&U.querySelectorAll)){break simpleSelectors;}if(U.getElementsByClassName&&!this.brokenGEBCN){E=U.getElementsByClassName(v);
if(s){return E[0]||null;}for(O=0;A=E[O++];){if(!(I&&V[this.getUID(A)])){p.push(A);}}}else{var T=new RegExp("(^|\\s)"+e.escapeRegExp(v)+"(\\s|$)");E=U.getElementsByTagName("*");
for(O=0;A=E[O++];){className=A.className;if(!(className&&T.test(className))){continue;}if(s){return A;}if(!(I&&V[this.getUID(A)])){p.push(A);}}}}}}if(I){this.sort(p);
}return(s)?null:p;}querySelector:if(U.querySelectorAll){if(!this.isHTMLDocument||g[z]||this.brokenMixedCaseQSA||(this.brokenCheckedQSA&&z.indexOf(":checked")>-1)||(this.brokenEmptyAttributeQSA&&h.test(z))||(!y&&z.indexOf(",")>-1)||e.disableQSA){break querySelector;
}var S=z,x=U;if(!y){var C=x.getAttribute("id"),t="slickid__";x.setAttribute("id",t);S="#"+t+" "+S;U=x.parentNode;}try{if(s){return U.querySelector(S)||null;
}else{E=U.querySelectorAll(S);}}catch(Q){g[z]=1;break querySelector;}finally{if(!y){if(C){x.setAttribute("id",C);}else{x.removeAttribute("id");}U=x;}}if(this.starSelectsClosedQSA){for(O=0;
A=E[O++];){if(A.nodeName>"@"&&!(I&&V[this.getUID(A)])){p.push(A);}}}else{for(O=0;A=E[O++];){if(!(I&&V[this.getUID(A)])){p.push(A);}}}if(I){this.sort(p);
}return p;}F=this.Slick.parse(z);if(!F.length){return p;}}else{if(z==null){return p;}else{if(z.Slick){F=z;}else{if(this.contains(U.documentElement||U,z)){(p)?p.push(z):p=z;
return p;}else{return p;}}}}this.posNTH={};this.posNTHLast={};this.posNTHType={};this.posNTHTypeLast={};this.push=(!I&&(s||(F.length==1&&F.expressions[0].length==1)))?this.pushArray:this.pushUID;
if(p==null){p=[];}var M,L,K;var B,J,D,c,q,G,W;var N,P,o,w,R=F.expressions;search:for(O=0;(P=R[O]);O++){for(M=0;(o=P[M]);M++){B="combinator:"+o.combinator;
if(!this[B]){continue search;}J=(this.isXMLDocument)?o.tag:o.tag.toUpperCase();D=o.id;c=o.classList;q=o.classes;G=o.attributes;W=o.pseudos;w=(M===(P.length-1));
this.bitUniques={};if(w){this.uniques=V;this.found=p;}else{this.uniques={};this.found=[];}if(M===0){this[B](U,J,D,q,G,W,c);if(s&&w&&p.length){break search;
}}else{if(s&&w){for(L=0,K=N.length;L<K;L++){this[B](N[L],J,D,q,G,W,c);if(p.length){break search;}}}else{for(L=0,K=N.length;L<K;L++){this[B](N[L],J,D,q,G,W,c);
}}}N=this.found;}}if(I||(F.expressions.length>1)){this.sort(p);}return(s)?(p[0]||null):p;};k.uidx=1;k.uidk="slick-uniqueid";k.getUIDXML=function(n){var c=n.getAttribute(this.uidk);
if(!c){c=this.uidx++;n.setAttribute(this.uidk,c);}return c;};k.getUIDHTML=function(c){return c.uniqueNumber||(c.uniqueNumber=this.uidx++);};k.sort=function(c){if(!this.documentSorter){return c;
}c.sort(this.documentSorter);return c;};k.cacheNTH={};k.matchNTH=/^([+-]?\d*)?([a-z]+)?([+-]\d+)?$/;k.parseNTHArgument=function(q){var o=q.match(this.matchNTH);
if(!o){return false;}var p=o[2]||false;var n=o[1]||1;if(n=="-"){n=-1;}var c=+o[3]||0;o=(p=="n")?{a:n,b:c}:(p=="odd")?{a:2,b:1}:(p=="even")?{a:2,b:0}:{a:0,b:n};
return(this.cacheNTH[q]=o);};k.createNTHPseudo=function(p,n,c,o){return function(s,q){var u=this.getUID(s);if(!this[c][u]){var A=s.parentNode;if(!A){return false;
}var r=A[p],t=1;if(o){var z=s.nodeName;do{if(r.nodeName!=z){continue;}this[c][this.getUID(r)]=t++;}while((r=r[n]));}else{do{if(r.nodeType!=1){continue;
}this[c][this.getUID(r)]=t++;}while((r=r[n]));}}q=q||"n";var v=this.cacheNTH[q]||this.parseNTHArgument(q);if(!v){return false;}var y=v.a,x=v.b,w=this[c][u];
if(y==0){return x==w;}if(y>0){if(w<x){return false;}}else{if(x<w){return false;}}return((w-x)%y)==0;};};k.pushArray=function(p,c,r,o,n,q){if(this.matchSelector(p,c,r,o,n,q)){this.found.push(p);
}};k.pushUID=function(q,c,s,p,n,r){var o=this.getUID(q);if(!this.uniques[o]&&this.matchSelector(q,c,s,p,n,r)){this.uniques[o]=true;this.found.push(q);}};
k.matchNode=function(n,o){if(this.isHTMLDocument&&this.nativeMatchesSelector){try{return this.nativeMatchesSelector.call(n,o.replace(/\[([^=]+)=\s*([^'"\]]+?)\s*\]/g,'[$1="$2"]'));
}catch(u){}}var t=this.Slick.parse(o);if(!t){return true;}var r=t.expressions,s=0,q;for(q=0;(currentExpression=r[q]);q++){if(currentExpression.length==1){var p=currentExpression[0];
if(this.matchSelector(n,(this.isXMLDocument)?p.tag:p.tag.toUpperCase(),p.id,p.classes,p.attributes,p.pseudos)){return true;}s++;}}if(s==t.length){return false;
}var c=this.search(this.document,t),v;for(q=0;v=c[q++];){if(v===n){return true;}}return false;};k.matchPseudo=function(q,c,p){var n="pseudo:"+c;if(this[n]){return this[n](q,p);
}var o=this.getAttribute(q,c);return(p)?p==o:!!o;};k.matchSelector=function(o,v,c,p,q,s){if(v){var t=(this.isXMLDocument)?o.nodeName:o.nodeName.toUpperCase();
if(v=="*"){if(t<"@"){return false;}}else{if(t!=v){return false;}}}if(c&&o.getAttribute("id")!=c){return false;}var r,n,u;if(p){for(r=p.length;r--;){u=this.getAttribute(o,"class");
if(!(u&&p[r].regexp.test(u))){return false;}}}if(q){for(r=q.length;r--;){n=q[r];if(n.operator?!n.test(this.getAttribute(o,n.key)):!this.hasAttribute(o,n.key)){return false;
}}}if(s){for(r=s.length;r--;){n=s[r];if(!this.matchPseudo(o,n.key,n.value)){return false;}}}return true;};var j={" ":function(q,w,n,r,s,u,p){var t,v,o;
if(this.isHTMLDocument){getById:if(n){v=this.document.getElementById(n);if((!v&&q.all)||(this.idGetsName&&v&&v.getAttributeNode("id").nodeValue!=n)){o=q.all[n];
if(!o){return;}if(!o[0]){o=[o];}for(t=0;v=o[t++];){var c=v.getAttributeNode("id");if(c&&c.nodeValue==n){this.push(v,w,null,r,s,u);break;}}return;}if(!v){if(this.contains(this.root,q)){return;
}else{break getById;}}else{if(this.document!==q&&!this.contains(q,v)){return;}}this.push(v,w,null,r,s,u);return;}getByClass:if(r&&q.getElementsByClassName&&!this.brokenGEBCN){o=q.getElementsByClassName(p.join(" "));
if(!(o&&o.length)){break getByClass;}for(t=0;v=o[t++];){this.push(v,w,n,null,s,u);}return;}}getByTag:{o=q.getElementsByTagName(w);if(!(o&&o.length)){break getByTag;
}if(!this.brokenStarGEBTN){w=null;}for(t=0;v=o[t++];){this.push(v,w,n,r,s,u);}}},">":function(p,c,r,o,n,q){if((p=p.firstChild)){do{if(p.nodeType==1){this.push(p,c,r,o,n,q);
}}while((p=p.nextSibling));}},"+":function(p,c,r,o,n,q){while((p=p.nextSibling)){if(p.nodeType==1){this.push(p,c,r,o,n,q);break;}}},"^":function(p,c,r,o,n,q){p=p.firstChild;
if(p){if(p.nodeType==1){this.push(p,c,r,o,n,q);}else{this["combinator:+"](p,c,r,o,n,q);}}},"~":function(q,c,s,p,n,r){while((q=q.nextSibling)){if(q.nodeType!=1){continue;
}var o=this.getUID(q);if(this.bitUniques[o]){break;}this.bitUniques[o]=true;this.push(q,c,s,p,n,r);}},"++":function(p,c,r,o,n,q){this["combinator:+"](p,c,r,o,n,q);
this["combinator:!+"](p,c,r,o,n,q);},"~~":function(p,c,r,o,n,q){this["combinator:~"](p,c,r,o,n,q);this["combinator:!~"](p,c,r,o,n,q);},"!":function(p,c,r,o,n,q){while((p=p.parentNode)){if(p!==this.document){this.push(p,c,r,o,n,q);
}}},"!>":function(p,c,r,o,n,q){p=p.parentNode;if(p!==this.document){this.push(p,c,r,o,n,q);}},"!+":function(p,c,r,o,n,q){while((p=p.previousSibling)){if(p.nodeType==1){this.push(p,c,r,o,n,q);
break;}}},"!^":function(p,c,r,o,n,q){p=p.lastChild;if(p){if(p.nodeType==1){this.push(p,c,r,o,n,q);}else{this["combinator:!+"](p,c,r,o,n,q);}}},"!~":function(q,c,s,p,n,r){while((q=q.previousSibling)){if(q.nodeType!=1){continue;
}var o=this.getUID(q);if(this.bitUniques[o]){break;}this.bitUniques[o]=true;this.push(q,c,s,p,n,r);}}};for(var i in j){k["combinator:"+i]=j[i];}var l={empty:function(c){var n=c.firstChild;
return !(n&&n.nodeType==1)&&!(c.innerText||c.textContent||"").length;},not:function(c,n){return !this.matchNode(c,n);},contains:function(c,n){return(c.innerText||c.textContent||"").indexOf(n)>-1;
},"first-child":function(c){while((c=c.previousSibling)){if(c.nodeType==1){return false;}}return true;},"last-child":function(c){while((c=c.nextSibling)){if(c.nodeType==1){return false;
}}return true;},"only-child":function(o){var n=o;while((n=n.previousSibling)){if(n.nodeType==1){return false;}}var c=o;while((c=c.nextSibling)){if(c.nodeType==1){return false;
}}return true;},"nth-child":k.createNTHPseudo("firstChild","nextSibling","posNTH"),"nth-last-child":k.createNTHPseudo("lastChild","previousSibling","posNTHLast"),"nth-of-type":k.createNTHPseudo("firstChild","nextSibling","posNTHType",true),"nth-last-of-type":k.createNTHPseudo("lastChild","previousSibling","posNTHTypeLast",true),index:function(n,c){return this["pseudo:nth-child"](n,""+(c+1));
},even:function(c){return this["pseudo:nth-child"](c,"2n");},odd:function(c){return this["pseudo:nth-child"](c,"2n+1");},"first-of-type":function(c){var n=c.nodeName;
while((c=c.previousSibling)){if(c.nodeName==n){return false;}}return true;},"last-of-type":function(c){var n=c.nodeName;while((c=c.nextSibling)){if(c.nodeName==n){return false;
}}return true;},"only-of-type":function(o){var n=o,p=o.nodeName;while((n=n.previousSibling)){if(n.nodeName==p){return false;}}var c=o;while((c=c.nextSibling)){if(c.nodeName==p){return false;
}}return true;},enabled:function(c){return !c.disabled;},disabled:function(c){return c.disabled;},checked:function(c){return c.checked||c.selected;},focus:function(c){return this.isHTMLDocument&&this.document.activeElement===c&&(c.href||c.type||this.hasAttribute(c,"tabindex"));
},root:function(c){return(c===this.root);},selected:function(c){return c.selected;}};for(var b in l){k["pseudo:"+b]=l[b];}var a=k.attributeGetters={"for":function(){return("htmlFor" in this)?this.htmlFor:this.getAttribute("for");
},href:function(){return("href" in this)?this.getAttribute("href",2):this.getAttribute("href");},style:function(){return(this.style)?this.style.cssText:this.getAttribute("style");
},tabindex:function(){var c=this.getAttributeNode("tabindex");return(c&&c.specified)?c.nodeValue:null;},type:function(){return this.getAttribute("type");
},maxlength:function(){var c=this.getAttributeNode("maxLength");return(c&&c.specified)?c.nodeValue:null;}};a.MAXLENGTH=a.maxLength=a.maxlength;var e=k.Slick=(this.Slick||{});
e.version="1.1.7";e.search=function(n,o,c){return k.search(n,o,c);};e.find=function(c,n){return k.search(c,n,null,true);};e.contains=function(c,n){k.setDocument(c);
return k.contains(c,n);};e.getAttribute=function(n,c){k.setDocument(n);return k.getAttribute(n,c);};e.hasAttribute=function(n,c){k.setDocument(n);return k.hasAttribute(n,c);
};e.match=function(n,c){if(!(n&&c)){return false;}if(!c||c===n){return true;}k.setDocument(n);return k.matchNode(n,c);};e.defineAttributeGetter=function(c,n){k.attributeGetters[c]=n;
return this;};e.lookupAttributeGetter=function(c){return k.attributeGetters[c];};e.definePseudo=function(c,n){k["pseudo:"+c]=function(p,o){return n.call(p,o);
};return this;};e.lookupPseudo=function(c){var n=k["pseudo:"+c];if(n){return function(o){return n.call(this,o);};}return null;};e.override=function(n,c){k.override(n,c);
return this;};e.isXML=k.isXML;e.uidOf=function(c){return k.getUIDHTML(c);};if(!this.Slick){this.Slick=e;}}).apply((typeof exports!="undefined")?exports:this);
var Element=function(b,g){var h=Element.Constructors[b];if(h){return h(g);}if(typeof b!="string"){return document.id(b).set(g);}if(!g){g={};}if(!(/^[\w-]+$/).test(b)){var e=Slick.parse(b).expressions[0][0];
b=(e.tag=="*")?"div":e.tag;if(e.id&&g.id==null){g.id=e.id;}var d=e.attributes;if(d){for(var a,f=0,c=d.length;f<c;f++){a=d[f];if(g[a.key]!=null){continue;
}if(a.value!=null&&a.operator=="="){g[a.key]=a.value;}else{if(!a.value&&!a.operator){g[a.key]=true;}}}}if(e.classList&&g["class"]==null){g["class"]=e.classList.join(" ");
}}return document.newElement(b,g);};if(Browser.Element){Element.prototype=Browser.Element.prototype;Element.prototype._fireEvent=(function(a){return function(b,c){return a.call(this,b,c);
};})(Element.prototype.fireEvent);}new Type("Element",Element).mirror(function(a){if(Array.prototype[a]){return;}var b={};b[a]=function(){var h=[],e=arguments,j=true;
for(var g=0,d=this.length;g<d;g++){var f=this[g],c=h[g]=f[a].apply(f,e);j=(j&&typeOf(c)=="element");}return(j)?new Elements(h):h;};Elements.implement(b);
});if(!Browser.Element){Element.parent=Object;Element.Prototype={"$constructor":Element,"$family":Function.from("element").hide()};Element.mirror(function(a,b){Element.Prototype[a]=b;
});}Element.Constructors={};var IFrame=new Type("IFrame",function(){var e=Array.link(arguments,{properties:Type.isObject,iframe:function(f){return(f!=null);
}});var c=e.properties||{},b;if(e.iframe){b=document.id(e.iframe);}var d=c.onload||function(){};delete c.onload;c.id=c.name=[c.id,c.name,b?(b.id||b.name):"IFrame_"+String.uniqueID()].pick();
b=new Element(b||"iframe",c);var a=function(){d.call(b.contentWindow);};if(window.frames[c.id]){a();}else{b.addListener("load",a);}return b;});var Elements=this.Elements=function(a){if(a&&a.length){var e={},d;
for(var c=0;d=a[c++];){var b=Slick.uidOf(d);if(!e[b]){e[b]=true;this.push(d);}}}};Elements.prototype={length:0};Elements.parent=Array;new Type("Elements",Elements).implement({filter:function(a,b){if(!a){return this;
}return new Elements(Array.filter(this,(typeOf(a)=="string")?function(c){return c.match(a);}:a,b));}.protect(),push:function(){var d=this.length;for(var b=0,a=arguments.length;
b<a;b++){var c=document.id(arguments[b]);if(c){this[d++]=c;}}return(this.length=d);}.protect(),unshift:function(){var b=[];for(var c=0,a=arguments.length;
c<a;c++){var d=document.id(arguments[c]);if(d){b.push(d);}}return Array.prototype.unshift.apply(this,b);}.protect(),concat:function(){var b=new Elements(this);
for(var c=0,a=arguments.length;c<a;c++){var d=arguments[c];if(Type.isEnumerable(d)){b.append(d);}else{b.push(d);}}return b;}.protect(),append:function(c){for(var b=0,a=c.length;
b<a;b++){this.push(c[b]);}return this;}.protect(),empty:function(){while(this.length){delete this[--this.length];}return this;}.protect()});(function(){var f=Array.prototype.splice,a={"0":0,"1":1,length:2};
f.call(a,1,1);if(a[1]==1){Elements.implement("splice",function(){var g=this.length;var e=f.apply(this,arguments);while(g>=this.length){delete this[g--];
}return e;}.protect());}Array.forEachMethod(function(g,e){Elements.implement(e,g);});Array.mirror(Elements);var d;try{d=(document.createElement("<input name=x>").name=="x");
}catch(b){}var c=function(e){return(""+e).replace(/&/g,"&amp;").replace(/"/g,"&quot;");};Document.implement({newElement:function(e,g){if(g&&g.checked!=null){g.defaultChecked=g.checked;
}if(d&&g){e="<"+e;if(g.name){e+=' name="'+c(g.name)+'"';}if(g.type){e+=' type="'+c(g.type)+'"';}e+=">";delete g.name;delete g.type;}return this.id(this.createElement(e)).set(g);
}});})();(function(){Slick.uidOf(window);Slick.uidOf(document);Document.implement({newTextNode:function(e){return this.createTextNode(e);},getDocument:function(){return this;
},getWindow:function(){return this.window;},id:(function(){var e={string:function(E,D,l){E=Slick.find(l,"#"+E.replace(/(\W)/g,"\\$1"));return(E)?e.element(E,D):null;
},element:function(D,E){Slick.uidOf(D);if(!E&&!D.$family&&!(/^(?:object|embed)$/i).test(D.tagName)){var l=D.fireEvent;D._fireEvent=function(F,G){return l(F,G);
};Object.append(D,Element.Prototype);}return D;},object:function(D,E,l){if(D.toElement){return e.element(D.toElement(l),E);}return null;}};e.textnode=e.whitespace=e.window=e.document=function(l){return l;
};return function(D,F,E){if(D&&D.$family&&D.uniqueNumber){return D;}var l=typeOf(D);return(e[l])?e[l](D,F,E||document):null;};})()});if(window.$==null){Window.implement("$",function(e,l){return document.id(e,l,this.document);
});}Window.implement({getDocument:function(){return this.document;},getWindow:function(){return this;}});[Document,Element].invoke("implement",{getElements:function(e){return Slick.search(this,e,new Elements);
},getElement:function(e){return document.id(Slick.find(this,e));}});var m={contains:function(e){return Slick.contains(this,e);}};if(!document.contains){Document.implement(m);
}if(!document.createElement("div").contains){Element.implement(m);}var r=function(E,D){if(!E){return D;}E=Object.clone(Slick.parse(E));var l=E.expressions;
for(var e=l.length;e--;){l[e][0].combinator=D;}return E;};Object.forEach({getNext:"~",getPrevious:"!~",getParent:"!"},function(e,l){Element.implement(l,function(D){return this.getElement(r(D,e));
});});Object.forEach({getAllNext:"~",getAllPrevious:"!~",getSiblings:"~~",getChildren:">",getParents:"!"},function(e,l){Element.implement(l,function(D){return this.getElements(r(D,e));
});});Element.implement({getFirst:function(e){return document.id(Slick.search(this,r(e,">"))[0]);},getLast:function(e){return document.id(Slick.search(this,r(e,">")).getLast());
},getWindow:function(){return this.ownerDocument.window;},getDocument:function(){return this.ownerDocument;},getElementById:function(e){return document.id(Slick.find(this,"#"+(""+e).replace(/(\W)/g,"\\$1")));
},match:function(e){return !e||Slick.match(this,e);}});if(window.$$==null){Window.implement("$$",function(e){if(arguments.length==1){if(typeof e=="string"){return Slick.search(this.document,e,new Elements);
}else{if(Type.isEnumerable(e)){return new Elements(e);}}}return new Elements(arguments);});}var w={before:function(l,e){var D=e.parentNode;if(D){D.insertBefore(l,e);
}},after:function(l,e){var D=e.parentNode;if(D){D.insertBefore(l,e.nextSibling);}},bottom:function(l,e){e.appendChild(l);},top:function(l,e){e.insertBefore(l,e.firstChild);
}};w.inside=w.bottom;var j={},d={};var k={};Array.forEach(["type","value","defaultValue","accessKey","cellPadding","cellSpacing","colSpan","frameBorder","rowSpan","tabIndex","useMap"],function(e){k[e.toLowerCase()]=e;
});k.html="innerHTML";k.text=(document.createElement("div").textContent==null)?"innerText":"textContent";Object.forEach(k,function(l,e){d[e]=function(D,E){D[l]=E;
};j[e]=function(D){return D[l];};});var x=["compact","nowrap","ismap","declare","noshade","checked","disabled","readOnly","multiple","selected","noresize","defer","defaultChecked","autofocus","controls","autoplay","loop"];
var h={};Array.forEach(x,function(e){var l=e.toLowerCase();h[l]=e;d[l]=function(D,E){D[e]=!!E;};j[l]=function(D){return !!D[e];};});Object.append(d,{"class":function(e,l){("className" in e)?e.className=(l||""):e.setAttribute("class",l);
},"for":function(e,l){("htmlFor" in e)?e.htmlFor=l:e.setAttribute("for",l);},style:function(e,l){(e.style)?e.style.cssText=l:e.setAttribute("style",l);
},value:function(e,l){e.value=(l!=null)?l:"";}});j["class"]=function(e){return("className" in e)?e.className||null:e.getAttribute("class");};var f=document.createElement("button");
try{f.type="button";}catch(z){}if(f.type!="button"){d.type=function(e,l){e.setAttribute("type",l);};}f=null;var p=document.createElement("input");p.value="t";
p.type="submit";if(p.value!="t"){d.type=function(l,e){var D=l.value;l.type=e;l.value=D;};}p=null;var q=(function(e){e.random="attribute";return(e.getAttribute("random")=="attribute");
})(document.createElement("div"));Element.implement({setProperty:function(l,D){var E=d[l.toLowerCase()];if(E){E(this,D);}else{if(q){var e=this.retrieve("$attributeWhiteList",{});
}if(D==null){this.removeAttribute(l);if(q){delete e[l];}}else{this.setAttribute(l,""+D);if(q){e[l]=true;}}}return this;},setProperties:function(e){for(var l in e){this.setProperty(l,e[l]);
}return this;},getProperty:function(F){var D=j[F.toLowerCase()];if(D){return D(this);}if(q){var l=this.getAttributeNode(F),E=this.retrieve("$attributeWhiteList",{});
if(!l){return null;}if(l.expando&&!E[F]){var G=this.outerHTML;if(G.substr(0,G.search(/\/?['"]?>(?![^<]*<['"])/)).indexOf(F)<0){return null;}E[F]=true;}}var e=Slick.getAttribute(this,F);
return(!e&&!Slick.hasAttribute(this,F))?null:e;},getProperties:function(){var e=Array.from(arguments);return e.map(this.getProperty,this).associate(e);
},removeProperty:function(e){return this.setProperty(e,null);},removeProperties:function(){Array.each(arguments,this.removeProperty,this);return this;},set:function(D,l){var e=Element.Properties[D];
(e&&e.set)?e.set.call(this,l):this.setProperty(D,l);}.overloadSetter(),get:function(l){var e=Element.Properties[l];return(e&&e.get)?e.get.apply(this):this.getProperty(l);
}.overloadGetter(),erase:function(l){var e=Element.Properties[l];(e&&e.erase)?e.erase.apply(this):this.removeProperty(l);return this;},hasClass:function(e){return this.className.clean().contains(e," ");
},addClass:function(e){if(!this.hasClass(e)){this.className=(this.className+" "+e).clean();}return this;},removeClass:function(e){this.className=this.className.replace(new RegExp("(^|\\s)"+e+"(?:\\s|$)"),"$1");
return this;},toggleClass:function(e,l){if(l==null){l=!this.hasClass(e);}return(l)?this.addClass(e):this.removeClass(e);},adopt:function(){var E=this,e,G=Array.flatten(arguments),F=G.length;
if(F>1){E=e=document.createDocumentFragment();}for(var D=0;D<F;D++){var l=document.id(G[D],true);if(l){E.appendChild(l);}}if(e){this.appendChild(e);}return this;
},appendText:function(l,e){return this.grab(this.getDocument().newTextNode(l),e);},grab:function(l,e){w[e||"bottom"](document.id(l,true),this);return this;
},inject:function(l,e){w[e||"bottom"](this,document.id(l,true));return this;},replaces:function(e){e=document.id(e,true);e.parentNode.replaceChild(this,e);
return this;},wraps:function(l,e){l=document.id(l,true);return this.replaces(l).grab(l,e);},getSelected:function(){this.selectedIndex;return new Elements(Array.from(this.options).filter(function(e){return e.selected;
}));},toQueryString:function(){var e=[];this.getElements("input, select, textarea").each(function(D){var l=D.type;if(!D.name||D.disabled||l=="submit"||l=="reset"||l=="file"||l=="image"){return;
}var E=(D.get("tag")=="select")?D.getSelected().map(function(F){return document.id(F).get("value");}):((l=="radio"||l=="checkbox")&&!D.checked)?null:D.get("value");
Array.from(E).each(function(F){if(typeof F!="undefined"){e.push(encodeURIComponent(D.name)+"="+encodeURIComponent(F));}});});return e.join("&");}});var i={},A={};
var B=function(e){return(A[e]||(A[e]={}));};var v=function(l){var e=l.uniqueNumber;if(l.removeEvents){l.removeEvents();}if(l.clearAttributes){l.clearAttributes();
}if(e!=null){delete i[e];delete A[e];}return l;};var C={input:"checked",option:"selected",textarea:"value"};Element.implement({destroy:function(){var e=v(this).getElementsByTagName("*");
Array.each(e,v);Element.dispose(this);return null;},empty:function(){Array.from(this.childNodes).each(Element.dispose);return this;},dispose:function(){return(this.parentNode)?this.parentNode.removeChild(this):this;
},clone:function(G,E){G=G!==false;var L=this.cloneNode(G),D=[L],F=[this],J;if(G){D.append(Array.from(L.getElementsByTagName("*")));F.append(Array.from(this.getElementsByTagName("*")));
}for(J=D.length;J--;){var H=D[J],K=F[J];if(!E){H.removeAttribute("id");}if(H.clearAttributes){H.clearAttributes();H.mergeAttributes(K);H.removeAttribute("uniqueNumber");
if(H.options){var O=H.options,e=K.options;for(var I=O.length;I--;){O[I].selected=e[I].selected;}}}var l=C[K.tagName.toLowerCase()];if(l&&K[l]){H[l]=K[l];
}}if(Browser.ie){var M=L.getElementsByTagName("object"),N=this.getElementsByTagName("object");for(J=M.length;J--;){M[J].outerHTML=N[J].outerHTML;}}return document.id(L);
}});[Element,Window,Document].invoke("implement",{addListener:function(E,D){if(E=="unload"){var e=D,l=this;D=function(){l.removeListener("unload",D);e();
};}else{i[Slick.uidOf(this)]=this;}if(this.addEventListener){this.addEventListener(E,D,!!arguments[2]);}else{this.attachEvent("on"+E,D);}return this;},removeListener:function(l,e){if(this.removeEventListener){this.removeEventListener(l,e,!!arguments[2]);
}else{this.detachEvent("on"+l,e);}return this;},retrieve:function(l,e){var E=B(Slick.uidOf(this)),D=E[l];if(e!=null&&D==null){D=E[l]=e;}return D!=null?D:null;
},store:function(l,e){var D=B(Slick.uidOf(this));D[l]=e;return this;},eliminate:function(e){var l=B(Slick.uidOf(this));delete l[e];return this;}});if(window.attachEvent&&!window.addEventListener){window.addListener("unload",function(){Object.each(i,v);
if(window.CollectGarbage){CollectGarbage();}});}Element.Properties={};Element.Properties.style={set:function(e){this.style.cssText=e;},get:function(){return this.style.cssText;
},erase:function(){this.style.cssText="";}};Element.Properties.tag={get:function(){return this.tagName.toLowerCase();}};Element.Properties.html={set:function(e){if(e==null){e="";
}else{if(typeOf(e)=="array"){e=e.join("");}}this.innerHTML=e;},erase:function(){this.innerHTML="";}};var t=document.createElement("div");t.innerHTML="<nav></nav>";
var a=(t.childNodes.length==1);if(!a){var s="abbr article aside audio canvas datalist details figcaption figure footer header hgroup mark meter nav output progress section summary time video".split(" "),b=document.createDocumentFragment(),u=s.length;
while(u--){b.createElement(s[u]);}}t=null;var g=Function.attempt(function(){var e=document.createElement("table");e.innerHTML="<tr><td></td></tr>";return true;
});var c=document.createElement("tr"),o="<td></td>";c.innerHTML=o;var y=(c.innerHTML==o);c=null;if(!g||!y||!a){Element.Properties.html.set=(function(l){var e={table:[1,"<table>","</table>"],select:[1,"<select>","</select>"],tbody:[2,"<table><tbody>","</tbody></table>"],tr:[3,"<table><tbody><tr>","</tr></tbody></table>"]};
e.thead=e.tfoot=e.tbody;return function(D){var E=e[this.get("tag")];if(!E&&!a){E=[0,"",""];}if(!E){return l.call(this,D);}var H=E[0],G=document.createElement("div"),F=G;
if(!a){b.appendChild(G);}G.innerHTML=[E[1],D,E[2]].flatten().join("");while(H--){F=F.firstChild;}this.empty().adopt(F.childNodes);if(!a){b.removeChild(G);
}G=null;};})(Element.Properties.html.set);}var n=document.createElement("form");n.innerHTML="<select><option>s</option></select>";if(n.firstChild.value!="s"){Element.Properties.value={set:function(G){var l=this.get("tag");
if(l!="select"){return this.setProperty("value",G);}var D=this.getElements("option");for(var E=0;E<D.length;E++){var F=D[E],e=F.getAttributeNode("value"),H=(e&&e.specified)?F.value:F.get("text");
if(H==G){return F.selected=true;}}},get:function(){var D=this,l=D.get("tag");if(l!="select"&&l!="option"){return this.getProperty("value");}if(l=="select"&&!(D=D.getSelected()[0])){return"";
}var e=D.getAttributeNode("value");return(e&&e.specified)?D.value:D.get("text");}};}n=null;if(document.createElement("div").getAttributeNode("id")){Element.Properties.id={set:function(e){this.id=this.getAttributeNode("id").value=e;
},get:function(){return this.id||null;},erase:function(){this.id=this.getAttributeNode("id").value="";}};}})();(function(){var i=document.html;var d=document.createElement("div");
d.style.color="red";d.style.color=null;var c=d.style.color=="red";d=null;Element.Properties.styles={set:function(k){this.setStyles(k);}};var h=(i.style.opacity!=null),e=(i.style.filter!=null),j=/alpha\(opacity=([\d.]+)\)/i;
var a=function(l,k){l.store("$opacity",k);l.style.visibility=k>0||k==null?"visible":"hidden";};var f=(h?function(l,k){l.style.opacity=k;}:(e?function(l,k){var n=l.style;
if(!l.currentStyle||!l.currentStyle.hasLayout){n.zoom=1;}if(k==null||k==1){k="";}else{k="alpha(opacity="+(k*100).limit(0,100).round()+")";}var m=n.filter||l.getComputedStyle("filter")||"";
n.filter=j.test(m)?m.replace(j,k):m+k;if(!n.filter){n.removeAttribute("filter");}}:a));var g=(h?function(l){var k=l.style.opacity||l.getComputedStyle("opacity");
return(k=="")?1:k.toFloat();}:(e?function(l){var m=(l.style.filter||l.getComputedStyle("filter")),k;if(m){k=m.match(j);}return(k==null||m==null)?1:(k[1]/100);
}:function(l){var k=l.retrieve("$opacity");if(k==null){k=(l.style.visibility=="hidden"?0:1);}return k;}));var b=(i.style.cssFloat==null)?"styleFloat":"cssFloat";
Element.implement({getComputedStyle:function(m){if(this.currentStyle){return this.currentStyle[m.camelCase()];}var l=Element.getDocument(this).defaultView,k=l?l.getComputedStyle(this,null):null;
return(k)?k.getPropertyValue((m==b)?"float":m.hyphenate()):null;},setStyle:function(l,k){if(l=="opacity"){if(k!=null){k=parseFloat(k);}f(this,k);return this;
}l=(l=="float"?b:l).camelCase();if(typeOf(k)!="string"){var m=(Element.Styles[l]||"@").split(" ");k=Array.from(k).map(function(o,n){if(!m[n]){return"";
}return(typeOf(o)=="number")?m[n].replace("@",Math.round(o)):o;}).join(" ");}else{if(k==String(Number(k))){k=Math.round(k);}}this.style[l]=k;if((k==""||k==null)&&c&&this.style.removeAttribute){this.style.removeAttribute(l);
}return this;},getStyle:function(q){if(q=="opacity"){return g(this);}q=(q=="float"?b:q).camelCase();var k=this.style[q];if(!k||q=="zIndex"){k=[];for(var p in Element.ShortStyles){if(q!=p){continue;
}for(var o in Element.ShortStyles[p]){k.push(this.getStyle(o));}return k.join(" ");}k=this.getComputedStyle(q);}if(k){k=String(k);var m=k.match(/rgba?\([\d\s,]+\)/);
if(m){k=k.replace(m[0],m[0].rgbToHex());}}if(Browser.opera||Browser.ie){if((/^(height|width)$/).test(q)&&!(/px$/.test(k))){var l=(q=="width")?["left","right"]:["top","bottom"],n=0;
l.each(function(r){n+=this.getStyle("border-"+r+"-width").toInt()+this.getStyle("padding-"+r).toInt();},this);return this["offset"+q.capitalize()]-n+"px";
}if(Browser.ie&&(/^border(.+)Width|margin|padding/).test(q)&&isNaN(parseFloat(k))){return"0px";}}return k;},setStyles:function(l){for(var k in l){this.setStyle(k,l[k]);
}return this;},getStyles:function(){var k={};Array.flatten(arguments).each(function(l){k[l]=this.getStyle(l);},this);return k;}});Element.Styles={left:"@px",top:"@px",bottom:"@px",right:"@px",width:"@px",height:"@px",maxWidth:"@px",maxHeight:"@px",minWidth:"@px",minHeight:"@px",backgroundColor:"rgb(@, @, @)",backgroundPosition:"@px @px",color:"rgb(@, @, @)",fontSize:"@px",letterSpacing:"@px",lineHeight:"@px",clip:"rect(@px @px @px @px)",margin:"@px @px @px @px",padding:"@px @px @px @px",border:"@px @ rgb(@, @, @) @px @ rgb(@, @, @) @px @ rgb(@, @, @)",borderWidth:"@px @px @px @px",borderStyle:"@ @ @ @",borderColor:"rgb(@, @, @) rgb(@, @, @) rgb(@, @, @) rgb(@, @, @)",zIndex:"@",zoom:"@",fontWeight:"@",textIndent:"@px",opacity:"@"};
Element.ShortStyles={margin:{},padding:{},border:{},borderWidth:{},borderStyle:{},borderColor:{}};["Top","Right","Bottom","Left"].each(function(q){var p=Element.ShortStyles;
var l=Element.Styles;["margin","padding"].each(function(r){var s=r+q;p[r][s]=l[s]="@px";});var o="border"+q;p.border[o]=l[o]="@px @ rgb(@, @, @)";var n=o+"Width",k=o+"Style",m=o+"Color";
p[o]={};p.borderWidth[n]=p[o][n]=l[n]="@px";p.borderStyle[k]=p[o][k]=l[k]="@";p.borderColor[m]=p[o][m]=l[m]="rgb(@, @, @)";});})();(function(){Element.Properties.events={set:function(b){this.addEvents(b);
}};[Element,Window,Document].invoke("implement",{addEvent:function(f,h){var i=this.retrieve("events",{});if(!i[f]){i[f]={keys:[],values:[]};}if(i[f].keys.contains(h)){return this;
}i[f].keys.push(h);var g=f,b=Element.Events[f],d=h,j=this;if(b){if(b.onAdd){b.onAdd.call(this,h,f);}if(b.condition){d=function(k){if(b.condition.call(this,k,f)){return h.call(this,k);
}return true;};}if(b.base){g=Function.from(b.base).call(this,f);}}var e=function(){return h.call(j);};var c=Element.NativeEvents[g];if(c){if(c==2){e=function(k){k=new DOMEvent(k,j.getWindow());
if(d.call(j,k)===false){k.stop();}};}this.addListener(g,e,arguments[2]);}i[f].values.push(e);return this;},removeEvent:function(e,d){var c=this.retrieve("events");
if(!c||!c[e]){return this;}var h=c[e];var b=h.keys.indexOf(d);if(b==-1){return this;}var g=h.values[b];delete h.keys[b];delete h.values[b];var f=Element.Events[e];
if(f){if(f.onRemove){f.onRemove.call(this,d,e);}if(f.base){e=Function.from(f.base).call(this,e);}}return(Element.NativeEvents[e])?this.removeListener(e,g,arguments[2]):this;
},addEvents:function(b){for(var c in b){this.addEvent(c,b[c]);}return this;},removeEvents:function(b){var d;if(typeOf(b)=="object"){for(d in b){this.removeEvent(d,b[d]);
}return this;}var c=this.retrieve("events");if(!c){return this;}if(!b){for(d in c){this.removeEvents(d);}this.eliminate("events");}else{if(c[b]){c[b].keys.each(function(e){this.removeEvent(b,e);
},this);delete c[b];}}return this;},fireEvent:function(e,c,b){var d=this.retrieve("events");if(!d||!d[e]){return this;}c=Array.from(c);d[e].keys.each(function(f){if(b){f.delay(b,this,c);
}else{f.apply(this,c);}},this);return this;},cloneEvents:function(e,d){e=document.id(e);var c=e.retrieve("events");if(!c){return this;}if(!d){for(var b in c){this.cloneEvents(e,b);
}}else{if(c[d]){c[d].keys.each(function(f){this.addEvent(d,f);},this);}}return this;}});Element.NativeEvents={click:2,dblclick:2,mouseup:2,mousedown:2,contextmenu:2,mousewheel:2,DOMMouseScroll:2,mouseover:2,mouseout:2,mousemove:2,selectstart:2,selectend:2,keydown:2,keypress:2,keyup:2,orientationchange:2,touchstart:2,touchmove:2,touchend:2,touchcancel:2,gesturestart:2,gesturechange:2,gestureend:2,focus:2,blur:2,change:2,reset:2,select:2,submit:2,paste:2,input:2,load:2,unload:1,beforeunload:2,resize:1,move:1,DOMContentLoaded:1,readystatechange:1,error:1,abort:1,scroll:1};
Element.Events={mousewheel:{base:(Browser.firefox)?"DOMMouseScroll":"mousewheel"}};if("onmouseenter" in document.documentElement){Element.NativeEvents.mouseenter=Element.NativeEvents.mouseleave=2;
}else{var a=function(b){var c=b.relatedTarget;if(c==null){return true;}if(!c){return false;}return(c!=this&&c.prefix!="xul"&&typeOf(this)!="document"&&!this.contains(c));
};Element.Events.mouseenter={base:"mouseover",condition:a};Element.Events.mouseleave={base:"mouseout",condition:a};}if(!window.addEventListener){Element.NativeEvents.propertychange=2;
Element.Events.change={base:function(){var b=this.type;return(this.get("tag")=="input"&&(b=="radio"||b=="checkbox"))?"propertychange":"change";},condition:function(b){return this.type!="radio"||(b.event.propertyName=="checked"&&this.checked);
}};}})();(function(){var c=!!window.addEventListener;Element.NativeEvents.focusin=Element.NativeEvents.focusout=2;var k=function(l,m,n,o,p){while(p&&p!=l){if(m(p,o)){return n.call(p,o,p);
}p=document.id(p.parentNode);}};var a={mouseenter:{base:"mouseover"},mouseleave:{base:"mouseout"},focus:{base:"focus"+(c?"":"in"),capture:true},blur:{base:c?"blur":"focusout",capture:true}};
var b="$delegation:";var i=function(l){return{base:"focusin",remove:function(m,o){var p=m.retrieve(b+l+"listeners",{})[o];if(p&&p.forms){for(var n=p.forms.length;
n--;){p.forms[n].removeEvent(l,p.fns[n]);}}},listen:function(x,r,v,n,t,s){var o=(t.get("tag")=="form")?t:n.target.getParent("form");if(!o){return;}var u=x.retrieve(b+l+"listeners",{}),p=u[s]||{forms:[],fns:[]},m=p.forms,w=p.fns;
if(m.indexOf(o)!=-1){return;}m.push(o);var q=function(y){k(x,r,v,y,t);};o.addEvent(l,q);w.push(q);u[s]=p;x.store(b+l+"listeners",u);}};};var d=function(l){return{base:"focusin",listen:function(m,n,p,q,r){var o={blur:function(){this.removeEvents(o);
}};o[l]=function(s){k(m,n,p,s,r);};q.target.addEvents(o);}};};if(!c){Object.append(a,{submit:i("submit"),reset:i("reset"),change:d("change"),select:d("select")});
}var h=Element.prototype,f=h.addEvent,j=h.removeEvent;var e=function(l,m){return function(r,q,n){if(r.indexOf(":relay")==-1){return l.call(this,r,q,n);
}var o=Slick.parse(r).expressions[0][0];if(o.pseudos[0].key!="relay"){return l.call(this,r,q,n);}var p=o.tag;o.pseudos.slice(1).each(function(s){p+=":"+s.key+(s.value?"("+s.value+")":"");
});l.call(this,r,q);return m.call(this,p,o.pseudos[0].value,q);};};var g={addEvent:function(v,q,x){var t=this.retrieve("$delegates",{}),r=t[v];if(r){for(var y in r){if(r[y].fn==x&&r[y].match==q){return this;
}}}var p=v,u=q,o=x,n=a[v]||{};v=n.base||p;q=function(B){return Slick.match(B,u);};var w=Element.Events[p];if(w&&w.condition){var l=q,m=w.condition;q=function(C,B){return l(C,B)&&m.call(C,B,v);
};}var z=this,s=String.uniqueID();var A=n.listen?function(B,C){if(!C&&B&&B.target){C=B.target;}if(C){n.listen(z,q,x,B,C,s);}}:function(B,C){if(!C&&B&&B.target){C=B.target;
}if(C){k(z,q,x,B,C);}};if(!r){r={};}r[s]={match:u,fn:o,delegator:A};t[p]=r;return f.call(this,v,A,n.capture);},removeEvent:function(r,n,t,u){var q=this.retrieve("$delegates",{}),p=q[r];
if(!p){return this;}if(u){var m=r,w=p[u].delegator,l=a[r]||{};r=l.base||m;if(l.remove){l.remove(this,u);}delete p[u];q[m]=p;return j.call(this,r,w);}var o,v;
if(t){for(o in p){v=p[o];if(v.match==n&&v.fn==t){return g.removeEvent.call(this,r,n,t,o);}}}else{for(o in p){v=p[o];if(v.match==n){g.removeEvent.call(this,r,n,v.fn,o);
}}}return this;}};[Element,Window,Document].invoke("implement",{addEvent:e(f,g.addEvent),removeEvent:e(j,g.removeEvent)});})();(function(){var h=document.createElement("div"),e=document.createElement("div");
h.style.height="0";h.appendChild(e);var d=(e.offsetParent===h);h=e=null;var l=function(m){return k(m,"position")!="static"||a(m);};var i=function(m){return l(m)||(/^(?:table|td|th)$/i).test(m.tagName);
};Element.implement({scrollTo:function(m,n){if(a(this)){this.getWindow().scrollTo(m,n);}else{this.scrollLeft=m;this.scrollTop=n;}return this;},getSize:function(){if(a(this)){return this.getWindow().getSize();
}return{x:this.offsetWidth,y:this.offsetHeight};},getScrollSize:function(){if(a(this)){return this.getWindow().getScrollSize();}return{x:this.scrollWidth,y:this.scrollHeight};
},getScroll:function(){if(a(this)){return this.getWindow().getScroll();}return{x:this.scrollLeft,y:this.scrollTop};},getScrolls:function(){var n=this.parentNode,m={x:0,y:0};
while(n&&!a(n)){m.x+=n.scrollLeft;m.y+=n.scrollTop;n=n.parentNode;}return m;},getOffsetParent:d?function(){var m=this;if(a(m)||k(m,"position")=="fixed"){return null;
}var n=(k(m,"position")=="static")?i:l;while((m=m.parentNode)){if(n(m)){return m;}}return null;}:function(){var m=this;if(a(m)||k(m,"position")=="fixed"){return null;
}try{return m.offsetParent;}catch(n){}return null;},getOffsets:function(){if(this.getBoundingClientRect&&!Browser.Platform.ios){var r=this.getBoundingClientRect(),o=document.id(this.getDocument().documentElement),q=o.getScroll(),t=this.getScrolls(),s=(k(this,"position")=="fixed");
return{x:r.left.toInt()+t.x+((s)?0:q.x)-o.clientLeft,y:r.top.toInt()+t.y+((s)?0:q.y)-o.clientTop};}var n=this,m={x:0,y:0};if(a(this)){return m;}while(n&&!a(n)){m.x+=n.offsetLeft;
m.y+=n.offsetTop;if(Browser.firefox){if(!c(n)){m.x+=b(n);m.y+=g(n);}var p=n.parentNode;if(p&&k(p,"overflow")!="visible"){m.x+=b(p);m.y+=g(p);}}else{if(n!=this&&Browser.safari){m.x+=b(n);
m.y+=g(n);}}n=n.offsetParent;}if(Browser.firefox&&!c(this)){m.x-=b(this);m.y-=g(this);}return m;},getPosition:function(p){var q=this.getOffsets(),n=this.getScrolls();
var m={x:q.x-n.x,y:q.y-n.y};if(p&&(p=document.id(p))){var o=p.getPosition();return{x:m.x-o.x-b(p),y:m.y-o.y-g(p)};}return m;},getCoordinates:function(o){if(a(this)){return this.getWindow().getCoordinates();
}var m=this.getPosition(o),n=this.getSize();var p={left:m.x,top:m.y,width:n.x,height:n.y};p.right=p.left+p.width;p.bottom=p.top+p.height;return p;},computePosition:function(m){return{left:m.x-j(this,"margin-left"),top:m.y-j(this,"margin-top")};
},setPosition:function(m){return this.setStyles(this.computePosition(m));}});[Document,Window].invoke("implement",{getSize:function(){var m=f(this);return{x:m.clientWidth,y:m.clientHeight};
},getScroll:function(){var n=this.getWindow(),m=f(this);return{x:n.pageXOffset||m.scrollLeft,y:n.pageYOffset||m.scrollTop};},getScrollSize:function(){var o=f(this),n=this.getSize(),m=this.getDocument().body;
return{x:Math.max(o.scrollWidth,m.scrollWidth,n.x),y:Math.max(o.scrollHeight,m.scrollHeight,n.y)};},getPosition:function(){return{x:0,y:0};},getCoordinates:function(){var m=this.getSize();
return{top:0,left:0,bottom:m.y,right:m.x,height:m.y,width:m.x};}});var k=Element.getComputedStyle;function j(m,n){return k(m,n).toInt()||0;}function c(m){return k(m,"-moz-box-sizing")=="border-box";
}function g(m){return j(m,"border-top-width");}function b(m){return j(m,"border-left-width");}function a(m){return(/^(?:body|html)$/i).test(m.tagName);
}function f(m){var n=m.getDocument();return(!n.compatMode||n.compatMode=="CSS1Compat")?n.html:n.body;}})();Element.alias({position:"setPosition"});[Window,Document,Element].invoke("implement",{getHeight:function(){return this.getSize().y;
},getWidth:function(){return this.getSize().x;},getScrollTop:function(){return this.getScroll().y;},getScrollLeft:function(){return this.getScroll().x;
},getScrollHeight:function(){return this.getScrollSize().y;},getScrollWidth:function(){return this.getScrollSize().x;},getTop:function(){return this.getPosition().y;
},getLeft:function(){return this.getPosition().x;}});(function(){var f=this.Fx=new Class({Implements:[Chain,Events,Options],options:{fps:60,unit:false,duration:500,frames:null,frameSkip:true,link:"ignore"},initialize:function(g){this.subject=this.subject||this;
this.setOptions(g);},getTransition:function(){return function(g){return -(Math.cos(Math.PI*g)-1)/2;};},step:function(g){if(this.options.frameSkip){var h=(this.time!=null)?(g-this.time):0,i=h/this.frameInterval;
this.time=g;this.frame+=i;}else{this.frame++;}if(this.frame<this.frames){var j=this.transition(this.frame/this.frames);this.set(this.compute(this.from,this.to,j));
}else{this.frame=this.frames;this.set(this.compute(this.from,this.to,1));this.stop();}},set:function(g){return g;},compute:function(i,h,g){return f.compute(i,h,g);
},check:function(){if(!this.isRunning()){return true;}switch(this.options.link){case"cancel":this.cancel();return true;case"chain":this.chain(this.caller.pass(arguments,this));
return false;}return false;},start:function(k,j){if(!this.check(k,j)){return this;}this.from=k;this.to=j;this.frame=(this.options.frameSkip)?0:-1;this.time=null;
this.transition=this.getTransition();var i=this.options.frames,h=this.options.fps,g=this.options.duration;this.duration=f.Durations[g]||g.toInt();this.frameInterval=1000/h;
this.frames=i||Math.round(this.duration/this.frameInterval);this.fireEvent("start",this.subject);b.call(this,h);return this;},stop:function(){if(this.isRunning()){this.time=null;
d.call(this,this.options.fps);if(this.frames==this.frame){this.fireEvent("complete",this.subject);if(!this.callChain()){this.fireEvent("chainComplete",this.subject);
}}else{this.fireEvent("stop",this.subject);}}return this;},cancel:function(){if(this.isRunning()){this.time=null;d.call(this,this.options.fps);this.frame=this.frames;
this.fireEvent("cancel",this.subject).clearChain();}return this;},pause:function(){if(this.isRunning()){this.time=null;d.call(this,this.options.fps);}return this;
},resume:function(){if((this.frame<this.frames)&&!this.isRunning()){b.call(this,this.options.fps);}return this;},isRunning:function(){var g=e[this.options.fps];
return g&&g.contains(this);}});f.compute=function(i,h,g){return(h-i)*g+i;};f.Durations={"short":250,normal:500,"long":1000};var e={},c={};var a=function(){var h=Date.now();
for(var j=this.length;j--;){var g=this[j];if(g){g.step(h);}}};var b=function(h){var g=e[h]||(e[h]=[]);g.push(this);if(!c[h]){c[h]=a.periodical(Math.round(1000/h),g);
}};var d=function(h){var g=e[h];if(g){g.erase(this);if(!g.length&&c[h]){delete e[h];c[h]=clearInterval(c[h]);}}};})();Fx.CSS=new Class({Extends:Fx,prepare:function(b,e,a){a=Array.from(a);
var h=a[0],g=a[1];if(g==null){g=h;h=b.getStyle(e);var c=this.options.unit;if(c&&h.slice(-c.length)!=c&&parseFloat(h)!=0){b.setStyle(e,g+c);var d=b.getComputedStyle(e);
if(!(/px$/.test(d))){d=b.style[("pixel-"+e).camelCase()];if(d==null){var f=b.style.left;b.style.left=g+c;d=b.style.pixelLeft;b.style.left=f;}}h=(g||1)/(parseFloat(d)||1)*(parseFloat(h)||0);
b.setStyle(e,h+c);}}return{from:this.parse(h),to:this.parse(g)};},parse:function(a){a=Function.from(a)();a=(typeof a=="string")?a.split(" "):Array.from(a);
return a.map(function(c){c=String(c);var b=false;Object.each(Fx.CSS.Parsers,function(f,e){if(b){return;}var d=f.parse(c);if(d||d===0){b={value:d,parser:f};
}});b=b||{value:c,parser:Fx.CSS.Parsers.String};return b;});},compute:function(d,c,b){var a=[];(Math.min(d.length,c.length)).times(function(e){a.push({value:d[e].parser.compute(d[e].value,c[e].value,b),parser:d[e].parser});
});a.$family=Function.from("fx:css:value");return a;},serve:function(c,b){if(typeOf(c)!="fx:css:value"){c=this.parse(c);}var a=[];c.each(function(d){a=a.concat(d.parser.serve(d.value,b));
});return a;},render:function(a,d,c,b){a.setStyle(d,this.serve(c,b));},search:function(a){if(Fx.CSS.Cache[a]){return Fx.CSS.Cache[a];}var c={},b=new RegExp("^"+a.escapeRegExp()+"$");
Array.each(document.styleSheets,function(f,e){var d=f.href;if(d&&d.contains("://")&&!d.contains(document.domain)){return;}var g=f.rules||f.cssRules;Array.each(g,function(k,h){if(!k.style){return;
}var j=(k.selectorText)?k.selectorText.replace(/^\w+/,function(i){return i.toLowerCase();}):null;if(!j||!b.test(j)){return;}Object.each(Element.Styles,function(l,i){if(!k.style[i]||Element.ShortStyles[i]){return;
}l=String(k.style[i]);c[i]=((/^rgb/).test(l))?l.rgbToHex():l;});});});return Fx.CSS.Cache[a]=c;}});Fx.CSS.Cache={};Fx.CSS.Parsers={Color:{parse:function(a){if(a.match(/^#[0-9a-f]{3,6}$/i)){return a.hexToRgb(true);
}return((a=a.match(/(\d+),\s*(\d+),\s*(\d+)/)))?[a[1],a[2],a[3]]:false;},compute:function(c,b,a){return c.map(function(e,d){return Math.round(Fx.compute(c[d],b[d],a));
});},serve:function(a){return a.map(Number);}},Number:{parse:parseFloat,compute:Fx.compute,serve:function(b,a){return(a)?b+a:b;}},String:{parse:Function.from(false),compute:function(b,a){return a;
},serve:function(a){return a;}}};Fx.Tween=new Class({Extends:Fx.CSS,initialize:function(b,a){this.element=this.subject=document.id(b);this.parent(a);},set:function(b,a){if(arguments.length==1){a=b;
b=this.property||this.options.property;}this.render(this.element,b,a,this.options.unit);return this;},start:function(c,e,d){if(!this.check(c,e,d)){return this;
}var b=Array.flatten(arguments);this.property=this.options.property||b.shift();var a=this.prepare(this.element,this.property,b);return this.parent(a.from,a.to);
}});Element.Properties.tween={set:function(a){this.get("tween").cancel().setOptions(a);return this;},get:function(){var a=this.retrieve("tween");if(!a){a=new Fx.Tween(this,{link:"cancel"});
this.store("tween",a);}return a;}};Element.implement({tween:function(a,c,b){this.get("tween").start(a,c,b);return this;},fade:function(d){var e=this.get("tween"),g,c=["opacity"].append(arguments),a;
if(c[1]==null){c[1]="toggle";}switch(c[1]){case"in":g="start";c[1]=1;break;case"out":g="start";c[1]=0;break;case"show":g="set";c[1]=1;break;case"hide":g="set";
c[1]=0;break;case"toggle":var b=this.retrieve("fade:flag",this.getStyle("opacity")==1);g="start";c[1]=b?0:1;this.store("fade:flag",!b);a=true;break;default:g="start";
}if(!a){this.eliminate("fade:flag");}e[g].apply(e,c);var f=c[c.length-1];if(g=="set"||f!=0){this.setStyle("visibility",f==0?"hidden":"visible");}else{e.chain(function(){this.element.setStyle("visibility","hidden");
this.callChain();});}return this;},highlight:function(c,a){if(!a){a=this.retrieve("highlight:original",this.getStyle("background-color"));a=(a=="transparent")?"#fff":a;
}var b=this.get("tween");b.start("background-color",c||"#ffff88",a).chain(function(){this.setStyle("background-color",this.retrieve("highlight:original"));
b.callChain();}.bind(this));return this;}});Fx.Morph=new Class({Extends:Fx.CSS,initialize:function(b,a){this.element=this.subject=document.id(b);this.parent(a);
},set:function(a){if(typeof a=="string"){a=this.search(a);}for(var b in a){this.render(this.element,b,a[b],this.options.unit);}return this;},compute:function(e,d,c){var a={};
for(var b in e){a[b]=this.parent(e[b],d[b],c);}return a;},start:function(b){if(!this.check(b)){return this;}if(typeof b=="string"){b=this.search(b);}var e={},d={};
for(var c in b){var a=this.prepare(this.element,c,b[c]);e[c]=a.from;d[c]=a.to;}return this.parent(e,d);}});Element.Properties.morph={set:function(a){this.get("morph").cancel().setOptions(a);
return this;},get:function(){var a=this.retrieve("morph");if(!a){a=new Fx.Morph(this,{link:"cancel"});this.store("morph",a);}return a;}};Element.implement({morph:function(a){this.get("morph").start(a);
return this;}});Fx.implement({getTransition:function(){var a=this.options.transition||Fx.Transitions.Sine.easeInOut;if(typeof a=="string"){var b=a.split(":");
a=Fx.Transitions;a=a[b[0]]||a[b[0].capitalize()];if(b[1]){a=a["ease"+b[1].capitalize()+(b[2]?b[2].capitalize():"")];}}return a;}});Fx.Transition=function(c,b){b=Array.from(b);
var a=function(d){return c(d,b);};return Object.append(a,{easeIn:a,easeOut:function(d){return 1-c(1-d,b);},easeInOut:function(d){return(d<=0.5?c(2*d,b):(2-c(2*(1-d),b)))/2;
}});};Fx.Transitions={linear:function(a){return a;}};Fx.Transitions.extend=function(a){for(var b in a){Fx.Transitions[b]=new Fx.Transition(a[b]);}};Fx.Transitions.extend({Pow:function(b,a){return Math.pow(b,a&&a[0]||6);
},Expo:function(a){return Math.pow(2,8*(a-1));},Circ:function(a){return 1-Math.sin(Math.acos(a));},Sine:function(a){return 1-Math.cos(a*Math.PI/2);},Back:function(b,a){a=a&&a[0]||1.618;
return Math.pow(b,2)*((a+1)*b-a);},Bounce:function(f){var e;for(var d=0,c=1;1;d+=c,c/=2){if(f>=(7-4*d)/11){e=c*c-Math.pow((11-6*d-11*f)/4,2);break;}}return e;
},Elastic:function(b,a){return Math.pow(2,10*--b)*Math.cos(20*b*Math.PI*(a&&a[0]||1)/3);}});["Quad","Cubic","Quart","Quint"].each(function(b,a){Fx.Transitions[b]=new Fx.Transition(function(c){return Math.pow(c,a+2);
});});(function(){var d=function(){},a=("onprogress" in new Browser.Request);var c=this.Request=new Class({Implements:[Chain,Events,Options],options:{url:"",data:"",headers:{"X-Requested-With":"XMLHttpRequest",Accept:"text/javascript, text/html, application/xml, text/xml, */*"},async:true,format:false,method:"post",link:"ignore",isSuccess:null,emulation:true,urlEncoded:true,encoding:"utf-8",evalScripts:false,evalResponse:false,timeout:0,noCache:false},initialize:function(e){this.xhr=new Browser.Request();
this.setOptions(e);this.headers=this.options.headers;},onStateChange:function(){var e=this.xhr;if(e.readyState!=4||!this.running){return;}this.running=false;
this.status=0;Function.attempt(function(){var f=e.status;this.status=(f==1223)?204:f;}.bind(this));e.onreadystatechange=d;if(a){e.onprogress=e.onloadstart=d;
}clearTimeout(this.timer);this.response={text:this.xhr.responseText||"",xml:this.xhr.responseXML};if(this.options.isSuccess.call(this,this.status)){this.success(this.response.text,this.response.xml);
}else{this.failure();}},isSuccess:function(){var e=this.status;return(e>=200&&e<300);},isRunning:function(){return !!this.running;},processScripts:function(e){if(this.options.evalResponse||(/(ecma|java)script/).test(this.getHeader("Content-type"))){return Browser.exec(e);
}return e.stripScripts(this.options.evalScripts);},success:function(f,e){this.onSuccess(this.processScripts(f),e);},onSuccess:function(){this.fireEvent("complete",arguments).fireEvent("success",arguments).callChain();
},failure:function(){this.onFailure();},onFailure:function(){this.fireEvent("complete").fireEvent("failure",this.xhr);},loadstart:function(e){this.fireEvent("loadstart",[e,this.xhr]);
},progress:function(e){this.fireEvent("progress",[e,this.xhr]);},timeout:function(){this.fireEvent("timeout",this.xhr);},setHeader:function(e,f){this.headers[e]=f;
return this;},getHeader:function(e){return Function.attempt(function(){return this.xhr.getResponseHeader(e);}.bind(this));},check:function(){if(!this.running){return true;
}switch(this.options.link){case"cancel":this.cancel();return true;case"chain":this.chain(this.caller.pass(arguments,this));return false;}return false;},send:function(o){if(!this.check(o)){return this;
}this.options.isSuccess=this.options.isSuccess||this.isSuccess;this.running=true;var l=typeOf(o);if(l=="string"||l=="element"){o={data:o};}var h=this.options;
o=Object.append({data:h.data,url:h.url,method:h.method},o);var j=o.data,f=String(o.url),e=o.method.toLowerCase();switch(typeOf(j)){case"element":j=document.id(j).toQueryString();
break;case"object":case"hash":j=Object.toQueryString(j);}if(this.options.format){var m="format="+this.options.format;j=(j)?m+"&"+j:m;}if(this.options.emulation&&!["get","post"].contains(e)){var k="_method="+e;
j=(j)?k+"&"+j:k;e="post";}if(this.options.urlEncoded&&["post","put"].contains(e)){var g=(this.options.encoding)?"; charset="+this.options.encoding:"";this.headers["Content-type"]="application/x-www-form-urlencoded"+g;
}if(!f){f=document.location.pathname;}var i=f.lastIndexOf("/");if(i>-1&&(i=f.indexOf("#"))>-1){f=f.substr(0,i);}if(this.options.noCache){f+=(f.contains("?")?"&":"?")+String.uniqueID();
}if(j&&e=="get"){f+=(f.contains("?")?"&":"?")+j;j=null;}var n=this.xhr;if(a){n.onloadstart=this.loadstart.bind(this);n.onprogress=this.progress.bind(this);
}n.open(e.toUpperCase(),f,this.options.async,this.options.user,this.options.password);if(this.options.user&&"withCredentials" in n){n.withCredentials=true;
}n.onreadystatechange=this.onStateChange.bind(this);Object.each(this.headers,function(q,p){try{n.setRequestHeader(p,q);}catch(r){this.fireEvent("exception",[p,q]);
}},this);this.fireEvent("request");n.send(j);if(!this.options.async){this.onStateChange();}else{if(this.options.timeout){this.timer=this.timeout.delay(this.options.timeout,this);
}}return this;},cancel:function(){if(!this.running){return this;}this.running=false;var e=this.xhr;e.abort();clearTimeout(this.timer);e.onreadystatechange=d;
if(a){e.onprogress=e.onloadstart=d;}this.xhr=new Browser.Request();this.fireEvent("cancel");return this;}});var b={};["get","post","put","delete","GET","POST","PUT","DELETE"].each(function(e){b[e]=function(g){var f={method:e};
if(g!=null){f.data=g;}return this.send(f);};});c.implement(b);Element.Properties.send={set:function(e){var f=this.get("send").cancel();f.setOptions(e);
return this;},get:function(){var e=this.retrieve("send");if(!e){e=new c({data:this,link:"cancel",method:this.get("method")||"post",url:this.get("action")});
this.store("send",e);}return e;}};Element.implement({send:function(e){var f=this.get("send");f.send({data:this,url:e||f.options.url});return this;}});})();
Request.HTML=new Class({Extends:Request,options:{update:false,append:false,evalScripts:true,filter:false,headers:{Accept:"text/html, application/xml, text/xml, */*"}},success:function(f){var e=this.options,c=this.response;
c.html=f.stripScripts(function(h){c.javascript=h;});var d=c.html.match(/<body[^>]*>([\s\S]*?)<\/body>/i);if(d){c.html=d[1];}var b=new Element("div").set("html",c.html);
c.tree=b.childNodes;c.elements=b.getElements(e.filter||"*");if(e.filter){c.tree=c.elements;}if(e.update){var g=document.id(e.update).empty();if(e.filter){g.adopt(c.elements);
}else{g.set("html",c.html);}}else{if(e.append){var a=document.id(e.append);if(e.filter){c.elements.reverse().inject(a);}else{a.adopt(b.getChildren());}}}if(e.evalScripts){Browser.exec(c.javascript);
}this.onSuccess(c.tree,c.elements,c.html,c.javascript);}});Element.Properties.load={set:function(a){var b=this.get("load").cancel();b.setOptions(a);return this;
},get:function(){var a=this.retrieve("load");if(!a){a=new Request.HTML({data:this,link:"cancel",update:this,method:"get"});this.store("load",a);}return a;
}};Element.implement({load:function(){this.get("load").send(Array.link(arguments,{data:Type.isObject,url:Type.isString}));return this;}});if(typeof JSON=="undefined"){this.JSON={};
}(function(){var special={"\b":"\\b","\t":"\\t","\n":"\\n","\f":"\\f","\r":"\\r",'"':'\\"',"\\":"\\\\"};var escape=function(chr){return special[chr]||"\\u"+("0000"+chr.charCodeAt(0).toString(16)).slice(-4);
};JSON.validate=function(string){string=string.replace(/\\(?:["\\\/bfnrt]|u[0-9a-fA-F]{4})/g,"@").replace(/"[^"\\\n\r]*"|true|false|null|-?\d+(?:\.\d*)?(?:[eE][+\-]?\d+)?/g,"]").replace(/(?:^|:|,)(?:\s*\[)+/g,"");
return(/^[\],:{}\s]*$/).test(string);};JSON.encode=JSON.stringify?function(obj){return JSON.stringify(obj);}:function(obj){if(obj&&obj.toJSON){obj=obj.toJSON();
}switch(typeOf(obj)){case"string":return'"'+obj.replace(/[\x00-\x1f\\"]/g,escape)+'"';case"array":return"["+obj.map(JSON.encode).clean()+"]";case"object":case"hash":var string=[];
Object.each(obj,function(value,key){var json=JSON.encode(value);if(json){string.push(JSON.encode(key)+":"+json);}});return"{"+string+"}";case"number":case"boolean":return""+obj;
case"null":return"null";}return null;};JSON.decode=function(string,secure){if(!string||typeOf(string)!="string"){return null;}if(secure||JSON.secure){if(JSON.parse){return JSON.parse(string);
}if(!JSON.validate(string)){throw new Error("JSON could not decode the input; security is enabled and the value is not secure.");}}return eval("("+string+")");
};})();Request.JSON=new Class({Extends:Request,options:{secure:true},initialize:function(a){this.parent(a);Object.append(this.headers,{Accept:"application/json","X-Request":"JSON"});
},success:function(c){var b;try{b=this.response.json=JSON.decode(c,this.options.secure);}catch(a){this.fireEvent("error",[c,a]);return;}if(b==null){this.onFailure();
}else{this.onSuccess(b,c);}}});var Cookie=new Class({Implements:Options,options:{path:"/",domain:false,duration:false,secure:false,document:document,encode:true},initialize:function(b,a){this.key=b;
this.setOptions(a);},write:function(b){if(this.options.encode){b=encodeURIComponent(b);}if(this.options.domain){b+="; domain="+this.options.domain;}if(this.options.path){b+="; path="+this.options.path;
}if(this.options.duration){var a=new Date();a.setTime(a.getTime()+this.options.duration*24*60*60*1000);b+="; expires="+a.toGMTString();}if(this.options.secure){b+="; secure";
}this.options.document.cookie=this.key+"="+b;return this;},read:function(){var a=this.options.document.cookie.match("(?:^|;)\\s*"+this.key.escapeRegExp()+"=([^;]*)");
return(a)?decodeURIComponent(a[1]):null;},dispose:function(){new Cookie(this.key,Object.merge({},this.options,{duration:-1})).write("");return this;}});
Cookie.write=function(b,c,a){return new Cookie(b,a).write(c);};Cookie.read=function(a){return new Cookie(a).read();};Cookie.dispose=function(b,a){return new Cookie(b,a).dispose();
};(function(i,k){var l,f,e=[],c,b,d=k.createElement("div");var g=function(){clearTimeout(b);if(l){return;}Browser.loaded=l=true;k.removeListener("DOMContentLoaded",g).removeListener("readystatechange",a);
k.fireEvent("domready");i.fireEvent("domready");};var a=function(){for(var m=e.length;m--;){if(e[m]()){g();return true;}}return false;};var j=function(){clearTimeout(b);
if(!a()){b=setTimeout(j,10);}};k.addListener("DOMContentLoaded",g);var h=function(){try{d.doScroll();return true;}catch(m){}return false;};if(d.doScroll&&!h()){e.push(h);
c=true;}if(k.readyState){e.push(function(){var m=k.readyState;return(m=="loaded"||m=="complete");});}if("onreadystatechange" in k){k.addListener("readystatechange",a);
}else{c=true;}if(c){j();}Element.Events.domready={onAdd:function(m){if(l){m.call(this);}}};Element.Events.load={base:"load",onAdd:function(m){if(f&&this==i){m.call(this);
}},condition:function(){if(this==i){g();delete Element.Events.load;}return true;}};i.addEvent("load",function(){f=true;});})(window,document);(function(){var Swiff=this.Swiff=new Class({Implements:Options,options:{id:null,height:1,width:1,container:null,properties:{},params:{quality:"high",allowScriptAccess:"always",wMode:"window",swLiveConnect:true},callBacks:{},vars:{}},toElement:function(){return this.object;
},initialize:function(path,options){this.instance="Swiff_"+String.uniqueID();this.setOptions(options);options=this.options;var id=this.id=options.id||this.instance;
var container=document.id(options.container);Swiff.CallBacks[this.instance]={};var params=options.params,vars=options.vars,callBacks=options.callBacks;
var properties=Object.append({height:options.height,width:options.width},options.properties);var self=this;for(var callBack in callBacks){Swiff.CallBacks[this.instance][callBack]=(function(option){return function(){return option.apply(self.object,arguments);
};})(callBacks[callBack]);vars[callBack]="Swiff.CallBacks."+this.instance+"."+callBack;}params.flashVars=Object.toQueryString(vars);if(Browser.ie){properties.classid="clsid:D27CDB6E-AE6D-11cf-96B8-444553540000";
params.movie=path;}else{properties.type="application/x-shockwave-flash";}properties.data=path;var build='<object id="'+id+'"';for(var property in properties){build+=" "+property+'="'+properties[property]+'"';
}build+=">";for(var param in params){if(params[param]){build+='<param name="'+param+'" value="'+params[param]+'" />';}}build+="</object>";this.object=((container)?container.empty():new Element("div")).set("html",build).firstChild;
},replaces:function(element){element=document.id(element,true);element.parentNode.replaceChild(this.toElement(),element);return this;},inject:function(element){document.id(element,true).appendChild(this.toElement());
return this;},remote:function(){return Swiff.remote.apply(Swiff,[this.toElement()].append(arguments));}});Swiff.CallBacks={};Swiff.remote=function(obj,fn){var rs=obj.CallFunction('<invoke name="'+fn+'" returntype="javascript">'+__flash__argumentsToXML(arguments,2)+"</invoke>");
return eval(rs);};})();
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fill(161, 219, 114)

var x = 100;

i (x>0 { Only i this conditon s true.
ellipse(x - 35, 50, 60, 60 dothis
rect(x + 5, 20, 60, 60); and this
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State4.png
while (i < 20) { O O R T R (R
war scaleFactor = 1 + (20 - i)/26; 2 195 19 185 18 175 17
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var scaleFactor = 1 + (20 - 1)/20;
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ellipse(202, 208, 300, 300);
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806 ellipse.

Some parameter e
Some other parameter S e
Athird parameter e

The last parameter e e

For definitions of these parameters, please see the manual.
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shift <= 200
200, shift);

for (var shift
Line(shift,

shift += 14) {
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Explanation out of context

Start with the wide end of the tie on your right and.
extonding a foot before the narrow end, Cross
wide end over narrow and turn back undemeath,
Bring it up and turn t down through the loop,
Pass tho vide n from the front,from the laft and
tothe rght, Then, end up through the loop, and
put it down through the knot i the front.

Explanation in context

A 1B
jﬁ\
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Flow6.png
Trip with no context
Start at 20th St. and Harrison St.
Go north on Harrison St.
Turn right onto Grand Ave.
Turn right onto EI Embaracdero.

Turn right onto Lakeshore Ave.

Continue to Brooklyn Ave.
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var shift

while (shift <= 200) {
Uine(shift, 0, 200, shift);
shift += 14;
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while (i < 20) {
var scaleFactor = 1 + (20 - 1)/20;
resetMatrix();
scale(scaleFactor) ;
rotate(i * 6);
FILLGE * 30, 1 * 18, 0);
triangle(0,0, 100,-20, 95,48

i1
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function house (x,y) {
rect(x, y, 40, 105 - y);
triangle(x, v, 20 + x, -20 +y, 40 + x, y);

: h

house(79, 80);
house(125, 55);
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Abstract  rect(8o, 80, 40, 25);
triangle(80, 80, 100, 60, 120, 80);

Flow
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rotate(i * 6);
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var color = createColor(i * 30, i * 18, 0);
triangle(color, 0,0, 100,-20, 95,40);
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#111(0,0,0);

shape("rect”, 80,80, 120,105);
shape(Mtriangle®, 80,20, 140,60, 80,60);
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rect(80, 80, 40, 25);
triangle(80, 80, 100, 60, 120, 80);
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Forward 100 stops.
Right 90 degrees
Forward 100 stops.
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‘Write an email.
00 NewMessage

Hoy, hera's where we' meetng for dinner:
|

‘Donitforgat 1o brng a power adapter, wo pals of sungiasses,
andapicuro of a horse.

‘500 you soon!

Copy text from website.

Paste|

00 NewMessage
Hoy, hera's where we' meetng for dinner:

Vio emas.

Colibri Mexican Bistro at 8:00 PM for 2 people
Address: 438 Geary St. San Francisco, CA 94102

‘Donitforgat 1o beng a power adapte, two pais of sungiasses,
andapturo of a norse.

‘500 you soon
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fill(e,0,255);
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‘Code a flower stem..

Fil1(0,200,0); // sten
rect(146,60,8,200);

ellipse(173, 120, 40, 20); // leaves
ellipse(127, 130, 49, 20);

for (var x
triangle(x, 188,x-¢,200,x+4,200);
)

i x < 310; x += randon(3,6)) {

11 grass

‘Copy code for petals.

L(255,0,00; /7 petals
quad(120,30, 188,30, 189,90, 120,90);
Quad(139,19, 191,49, 161,101, 109,71)
Quad(161,19, 191,71, 139,101, 109,49)

[Paste Into flower code.

Fi1L(0,200,0); // sten
rect(146,60,8,200);

111(255,8,00; 1/ petals
quad (120,30, 188,30, 189,90, 120,90);
uad(139,19, 191,49, 161,101, 109,71)
Quad(161,19, 191,71, 139,101, 109,49);

ellipse(173, 120, 40, 20); // leaves
ellipse(127, 130, 40, 20);

for (var x = 8; x < 316; x += randon(3,6)) {
triangle(x,180,x-¢,200,x+4,200); // grass

3
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