CSc 332: Multimedia Design and Development

Structure and Tools
Before learning about multimedia authoring tools,

· it’s helpful to appreciate the idea that multimedia can have structure, or architecture

· Different models or approaches to structure lend themselves to different tools

Hierarchy: What does a hierarchical structure look like, abstractly?
· Tree with branches: root is main menu screen, with branches to sub-menus or other leaf screens
· How does the Universal Machine use a hierarchical structure?  How about AE?
· What are the pros and cons of this approach?
· Lopuck: “When you pick up a book, you have an immediate sense of how large 

and complex it is by its thickness.  In a hierarchical multimedia structure,

it’s more difficult to tell how far you can or cannot go.”

· How can some of the drawbacks of hierarchical structure be overcome?
Linear: present material more or less sequentially

· Which relies more on linear structure: UM or AE?
· Why would a linear structure seem less interactive?  But how can it still be interactive?
· Linear structure may seem simple, but it can be a good structure to start out with, especially for a rapid prototype.  

· Why?  How can you move from a linear structure to a hierarchical structure?
Multi-track: features multiple streams of synchronous media

· Actually, this is similar to linear structure, but includes overlapping linear structures

· The user can switch between different channels in focus, or collage several together

· I.e., you can watch a full-screen movie, or call up a sidebar with text and/or control buttons
· How might this approach lend itself to the future of television?

· How do we see a limited use of multi-track in UM, particularly in its use of narration?

Cartoon Guide to Physics (a CDROM based on Larry Gonick’s cartoon book introduction):

· one track has user-driven experiments with laws of physics,

· second is “Lucy’s World”, in which a character explains physics as a story

· third is a “Hall of Fame”, which provides biographical and other in-depth information (such as equations and theorems) while experiments are taking place.  

· The user gets to switch back and forth between two tracks of explanation.

Any ideas about how a multi-track structure could be put to good use in a title like UM?

Interactive stories: giving the user control over the presentation or even its outcome

· One possibility is a branching story structure

· Reader starts at a common “trunk” and then branches out along different paths
· Why are branching story structures more expensive to produce?
· We tried something like this in UM, A Taste of C++, but wanted to bring all the branches back together, so all users would experience all of the content.

· Makes the programming considerably more complicated!  (Spaghetti-like!)

· Another possibility is a web story structure

· An initial linear sequence, or “cut scene,” sets the stage, introduces characters, etc.

· Then the user then explores a “web” of places to collect clues and meet more characters

· When you solve a key to puzzle, the title assume you are ready for another cut scene

which advances the story some more, opening the doors to new web of places

· The story has one overall predetermined course with one ending, 

but the user can discover different facets of the story in each web.

· Multi-branching story structures are obviously intriguing for entertainment purposes;

could they only be useful for educational titles?
Virtual space: presents a familiar multidimensional space, such as a room or a terrain or a book,

which users intuitively know how to navigate though.

· I.e., in a book, users know how to use tabs to get to other sections;

    in a room, a door leads to another room.

· What are the pros and cons of a virtual space approach?
Modular: consist of multiple independent media objects which user can manipulate

· For example, a Barbie game lets children mix and match dolls, houses, clothing & accessories

· The pieces are independent of each other could even be sold as separate units,

as new media objects are developed

· Requires some up-front planning, since all media objects in a system must follow

a certain protocol in order to fit together

· A constructive model lets each piece have behaviors that combine to create interesting

and unpredictable interactions

Simulation: building a model of some slice of the real or imaginary world and running it

· Popularized by games like SimCity, SimLife, etc., 

but can also be useful for immersive training or testing applications

Authoring tools are software packages for creating multimedia titles

· Different authoring tools match with different architectural styles

· They range in a continuum from low-level languages like C and C++

to high-level tools like Authorware, Director, HyperCard and Toolbook

Cards and Stacks: metaphor of index cards, which programmers arrange into stacks of cards
· Associated with Hypercard, the first popular multimedia authoring tool, for Macintosh

· Supercard and Asymetrix Toolbook improve on Hypercard with better color, richer media, etc.

· Each card may contain a variety of media elements, such as buttons that link to other cards

· Thus cards can link to other cards in a stack structure, and stacks link to other stacks

· The popular game title Myst was authored in Hypercard
· You explore a 3D-virtual world by moving through it one frame at a time,               where each frame is a card, each of which has buttons linking to other cards

· The developers wrote a lot of custom code extensions, especially for animation

· Good for creating hierarchical and linear structures; 

also simple interactive stories and simulations

Time-based tools: metaphor is a film director constructing a title out of scenes in a movie set

· See DirSnap.gif for a screen capture of Director

· The “director” assembles a cast of characters (here, imported ball.gif and eyedrop.wav)

· These characters or “sprites” move around on a stage (the ball moves on the stage)

· The “director” also assembles scenes as a score, one frame at a time—hence “time-based”

· Director also supports a scripting language called Lingo for programming sprite behaviors

(Card-based tools also have script languages for programming event handlers, e.g.:

on mouseUp

    pause  
[stop the animation]


end mouseUp

But Director Lingo is known as a very rich scripting language.)

· Good for building linear, multi-track or hierarchical structures, especially with animation

Especially strong at arranging synchronization of sprite behaviors

However, if there are many sprites, the whole piece will perform much slower

· Director and Flash are most popular time-based tools on the market--I have a copy of Director)

Icon-based tools: metaphor is constructing a title by dragging elements onto a flow line

· Authorware, IconAuthor use this approach--AuthSnap.gif   

Visual programming by combining media building blocks

· Linear structures are obviously easy, but hierarchical structures are supported with “maps”

That can nest other flow lines

· Flow doesn’t have to be completely linear: menu structures are possible with user interactions;

different elements can execute concurrently

· Thus simple animations and multi-tracking structures are possible

Director allows finer control of timing, especially when controlling multiple sprites

· Like Director, Authorware also has a scripting language to program behaviors of buttons, etc.

Object-oriented tools ideally is like “working with Legos” 

· Constructing artifacts using self-contained units with well-defined interfaces

· Popularized by Smalltalk, C++ and Java programming languages,

Also found in multimedia tools such as mTropolis, ScriptX and MediaForge

· Dynamic binding lets individual objects determine what behaviors mean at run-time

For example, what it means to “draw yourself” depends on the object asked to do so.

· Especially suitable for modular or constructive models and simulations

Kaleida's DreamScape: http://www.catalog.com/hopkins/lang/scriptx/demo/demo1.html   

Let’s users string together media objects, such as animated flowers or faces

However, synchronizing animations is harder to do with independent objects

Lower level programming languages: sometimes desirable for finer machine control and performance

· Visual Basic uses an event-driven model: code is attached to objects and waits 

for user- or system-triggered events, then spring into action

· Visual Basic is somewhere between a high level authoring tool and a low-level language

Provides controls for creating a user interface out of buttons, boxes, frames & menus

It has the overhead of an interpreted language rather than compiled code

It is platform-specific: Windows

· Java, C++ and C move from medium to low-level programming environments (AE uses Java)

Java comes with a rich library of classes, including Swing and Java Media Objects library 
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