Storyboards & Related Development Methods

Aims

· to define and justify the existence of system or functional requirements 

· to distinguish between systems analysis and systems design 

· to provide a brief introduction to use-case modelling and to introduce the associated concepts of actors, use cases, use case diagrams and use case descriptions

· to show how a knowledge of linguistic patterns (genre theory) can be used to organise and structure use case descriptions

· to introduce the social process method known as storyboarding 

· to describe formal and informal workflows which use different combinations of  these techniques

Requirements, Analysis and Design

To ensure that a completed system does what it is intended to do it is necessary to determine what is needed. Statements about what is needed in a system are referred to system requirements or functional requirements. If you don’t have any requirements you will not know what you are trying to building. It is true that we may not have the final answer on what all the system requirements are at any point in time- system requirements evolve as a consequence of us attempting to identify them. Parenthetically this is the major distinction between traditional systems development – which assumes that you can find a fixed set of system requirements that are assumed not to change during the process of systems development – and prototyping approaches, which assume that requirements change over time. Regardless of your view on the nature of requirements without an attempt to identify and codify them an effective system cannot be built. 

But when we develop any information system, including an organisational multimedia system, we need to have methods that help us determine what functionality to provide. When we ask these kinds of questions we are involved in systems analysis. Just as there are many ways of writing an essay on a topic, there are a vast number of ways in which we could actually develop a multimedia system. We also need methods to assist us in identifying ways to provide functionality to groups of users. These methods must help different people in a development team communicate with each other because each member of multimedia team brings with them their own disparate sets of terminology and concepts. When we ask questions about how to provide the functionality we are involved in systems design.

Use Cases

Use-case modelling is a major technique developed and used as part of Uniform Modeling Language (UML). UML is an object-oriented analysis and design (OOAD) methodology developed by Grady Booch, Ivar Jacobson and James Rumbaugh and the Rational Software Company as a standard that integrates what were three previously competing styles of OOAD. Use-case modelling can be applied to identify the functional requirements of a system. This method focuses on what functionality an existing system provides or what functionality a new system should provide and is therefore used during systems analysis. 

A use-case model consists of two aspects: actors and use cases. Actors are someone or something that interacts or exchanges information with the system. An actor can itself be a system because systems can also be actors to other systems. If the actors in the systems under study are people then it is good to think of actors as representing a role that an individual user plays. Individual users can have many roles in relation to the system. If you are familiar with systems analysis, then actors are similar to external entities in Data Flow Diagramming. Because users are considered to be ‘external’ to the system, they need not be modelled in detail. The focus of the analysis is on system functionality not the individual user. Actors are identified first in order to identify the use cases they can carry out.

A use-case represents a sequence of related actions instigated by the actor – a specific way of using the system. The use case represents a complete function for a system and not an individual part or component action of an overall function. In order to identify a use case Jabobsen et al. (1992 in Hoffer et al 1999, 438) recommends asking the following questions: 

· What are the main tasks performed by each actor?

· Will the actor read or update any information in the system?

· Will the actor have to inform the system about changes outside the system?

· Does the actor have to be informed about unexpected changes?

A use-case diagram is used to diagrammatically represent all the use cases associated with a system. The system is represented as a box. The actors associated with the system are shown outside the box using stick figures. The name displayed below each stick figure designates the role. Inside the box, use cases are represented as ellipses; the label below the ellipse indicates the name of the use case. It is also possible to show relationships between use cases; two of the most common are ‘extends’ and ‘uses’. The ‘extends’ relationship extends a use case by adding new behaviour or actions, while the ‘uses’ relationship in which one use case uses another use case. We will not consider these further here. An example use case diagram for a university registration system is shown in Figure 1 below.

While a use-case diagram shows all the use-cases in the system, it does not describe how the actors carry them out. A user case description is usually written in plain text and describes the interaction between the actors and the use case. The language used in the use case description conforms to what is referred to as a Factual Procedure Genre (Martin 1992, 563). It is a language pattern that is designed to codify activity-structured information in a form that is generalised for documentary purposes. It is therefore the kind of language pattern used for describing, “how something is done” (Martin 1985, 15). The stages that constitute this kind of text pattern include a Procedural Aim followed by two or more Instructional Components. The use case description for the class registration is shown in Table 1 along with stages associated with the Factual Procedure Genre to which it conforms.

Figure 1:
Use-case diagram for a university registration system (after Hoffer et al 1999, 439)
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Table 1:
Use-Case Description of Class Registration (after McKee 2001) is provided on the left-hand column while the stages found in these kind of descriptions are shown in the right-hand column, where PA= Procedural Aim and In= Instructional component.

	The use case description of the class registration use case is:
	PA

	1.      A student completes a registration form with course number, section number, term, year
	I1

	2.      The student takes the form to an advisor for signing
	I2

	3.      The student then submits the form to the registration clerk
	I3

	4.      The clerk provides computer print out of the registered classes
	I4


The value of use-case modelling in multimedia development is that they relate the identified functionality to groups within organisations and consequently they do streamline the subsequent design and development process. Use case modelling should involve the users or clients for whom the system is being developed- a desirable characteristic of some forms of systems development called user participation. The process of building use cases is iterative – that is it is prototyped (see Figure 2).

Figure 2: Use Cases are built iteratively
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Storyboarding

The technique we will use to design multimedia systems is referred to as storyboarding and the result of this process is a storyboard. Storyboarding is a so-called social process method. It relies on spoken communication amongst the production team and is both a deliverable and an instigator for design negotiations conducted by the development team. Although sometimes referred to as an ‘informal’ or inexact method it has proved to be useful in maintaining communication between members of the development team. 

Storyboarding is a technique developed in film and cell animation and is now routinely used in web and multimedia development. In traditional film and animation, the individual frames that make up the storyboard indicate and illustrate the start of the many shots that make up the average film. According to Hart (1999, 13) there are approximately 600 shots that make up the average film. The individual frames of a storyboard are generally arranged from left-to-right and from top-to-bottom representing the direction of flow in the narrative of the storyline or scenario. In film terms the arrangement of these frames represents the continuity of the final shooting script. Remember of course that the continuity you see in the final product does not reflect the order in which shots were filmed. Just because the villain dies at the end doesn’t mean that this scene was shot at the end of the production. For the purposes of film making the storyboard is the visualisation of the screenplay and its structure.  It serves the visual needs of the Director, the Director of Photography, the Producer and the Special Effects Team (Hart 1999, 13). A sample film and animation storyboard is shown in Figure 3.

In multimedia development - just as with film - you need to have a good story. In other words the multimedia system you develop should be about something or do something useful (also known as functionality). However unlike film storyboards, which are linear, we want to show all the different paths the user might take through story (or in Director parlance - the movie). Therefore multimedia storyboards are non-linear and may resemble hierarchy charts or flowcharts. In fact the non-linear nature of multimedia storyboards means that developers often draw hierarchy charts and the individual paths may be considered as traversals of the hierarchy. 

Multimedia storyboards should show:

· the structure of the multimedia product - providing action points at the right time for the users action needs

· the navigation and action controls that are available to the user. In fact if the navigation and action controls are the same throughout the system then these aspects of the screen need only be documented once. The rest of the storyboard can describe the content parts of the multimedia system that changes as a consequence of user interaction.

· the computer supplied information informing the user’s actions and which enables them to control and interact with the multimedia system

· the information or transition provided by the computer as a result of a user action-  interestingly multimedia systems differ from film significantly in at least one characteristic- the ease with which various kinds of transitions can be made in the former. Remember in Lecture 6 we considered multimedia as media under the influence of computation.  With multimedia systems the transitions themselves become subject to computation as well. The ‘cut’ or ‘edit’ that is the element of continuity in film making can just as easily be a visual or audio morph in multimedia production.

Figure 3: An example of a conventional storyboard (after Hart 1999, 22)
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Multimedia storyboards can be drawn using a drawing package or reproduced from white boards used in the production meeting. With the use of drawing package such as Microsoft Visio advanced storyboards can be constructed like that provided in Figure 4. More usually the table features in word processing systems can be used to draw up simplified layouts for each screen. 

Figure 4:
An example of a late version of the website for AMXdigital: Saatchi & Saatchi Innovation Award Internet Site (after Cotton & Oliver 1997, 100)
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Workflows: Deploying Sequences of Development Methods 

So far the two techniques mentioned in this document, use-case modelling and storyboarding, have been dealt with in isolation. They can be organised into different workflows. In this section we describe workflows that utilise uses-case modelling within the context of formal systems development and formal multimedia development to assist in the production of practical systems including multimedia systems. We also describe a workflow – referred to as informal multimedia development – that does not utilise use-case modelling.

We have seen that use case diagrams provide an excellent ‘visual modelling’ method to apply when attempting to analyse a system and identify its system requirements. In formal information systems development, use case modelling is generally used along with traditional narrative analysis, entity/activity lists, and DFDs (Data Flow Diagrams). One application of these techniques is to produce class diagrams that are used as the basis for object-oriented system development (OOD); refer to Lecture 8. The relationships between these methods as used in formal information systems development are shown as a workflow in Figure 5a.

A formal multimedia development workflow which uses both use case modelling and storyboarding is shown in Figure 5b. Production meetings are used to generate and iterate use-cases, which are modelled as previously described. Production meetings are extremely important in multimedia development groups because these groups typically involve very different types of professions, vastly different skill sets and professional work languages (Holmqvist and Andersen 1987). The use-case descriptions form the input to storyboarding. In effect each use case description describes one major unit of functionality for the multimedia system and storyboarding provides a way of showing how each use case will be visually represented on the screen. The work of production meetings can be made less ambiguous through the creation and use of storyboards to drive the development process. 

An informal use of storyboards that does not rely on use cases is the informal multimedia development workflow provided Figure 5c. This workflow proceeds by identifying lists of functions that are assumed to be needed in the final multimedia product. This functional list is then turned into a hierarchy that represents the structure of the multimedia product. The resulting functional hierarchy might represent the structure of a web site or the options in a multimedia system or the subsystems of a traditional system. Users will have to move around the functional hierarchy to get to another part of the structure, select another option, or invoke a particular subsystem. Each distinct set of functions provided by the system can be thought of as a functional path through the functional hierarchy. Each one of these paths can be storyboarded. 

Figure 5:
Workflows showing the application of use cases in (a) formal information systems development, and (b) as a means of constructing storyboards in one variant of formal multimedia development. The workflow shown in (c) represents an informal use of storyboards that does not rely on use cases.

	(a)
	(b)
	(c)

	
[image: image5.wmf]narrative

entity/activity list

use-cases

DFDs

use-case diagram

use-case description

class diagram


	
[image: image6.wmf]production meetings

use-cases

use-case diagram

use-case description

storyboarding


	
[image: image7.wmf]production meetings

functional list

functional hierarchy

functional path

storyboarding




Bibliography

Cotton, B. & R. Oliver (1997) Understanding Hypermedia 2.000: Multimedia Origins, Internet Futures London: Phaidon Press

Hart, J. (1999) The Art of the Storyboard: Storyboarding for Film, Art, TV, and Animation Boston: Focal Press

Hoffer, J. A.; George, J. F. and J. S. Valacich (1999) Modern Systems Analysis and Design Second Edition Reading, Massachusetts: Addison-Wesley 

Holmqvist, B. and P. B. Andersen (1987) “Work language and information technology” J. Pragmatics 11, 327-357

Lacobson, I.; Christerson, M.; Jonsson, P, and G. Overgaard (1992) Object-Oriented Software Engineering: A User-Case Driven Approach Reading, MA: Addison-Wesley

Martin, J. R. (1985) Factual Writing: exploring and challenging social reality Geelong, Victoria Deakin University Press

Martin, J. R. (1992) English Text: System and Structure Amsterdam, The Netherlands: John Benjamins, B.V.

McKee, J. (2001) “Tutorial Notes for BUSS211: Business Systems Development A” Department of Information Systems, University of Wollongong, Australia

	BUSS213: Multimedia in Organisations

Tutorial t213-10

Storyboard.doc
Spring Session, 2001
	9 of 9
	Storyboards and Related 
Development Methods 
Rodney J. Clarke

Release 1.0



_1065268217.vsd
�

Prereq courses
not completed�

�

Registration for
special class�

�

Student Billing�

�

Class
Registration�

�

<<extends>>�

<<extends>>�


_1065344964.vsd
production meetings�

functional list �

functional hierarchy�

functional path�

storyboarding�


_1065345038.vsd
entity/activity list�

narrative�

use-cases�

DFDs�

use-case diagram�

use-case description�

class diagram�


_1065344578.vsd
production meetings�

use-cases�

use-case diagram�

use-case description�

storyboarding�


_1065254258.vsd
Develop
Use Case�

Amend
Use Case�

Test
Use Case�


