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first two phases of this proposed paradigm are similar to the spiral model, except
that Web documents have different focuses as discussed earlier. Since Web docu-
ments are to deliver information, the content is more important than the feasibility
analysis of a system, as it is in a software system. We also incorporate testing in
the process of maintenance, since Web documents should be tested for obsolete
URLs and missing tag objects in its maintenance. Instead of using risk analysis
after testing, Web document assessment should be used in each and every cycle of
the spiral model. The result of content assessment and testing decides whether the
Web document designer should deliver a version of the document, or continue to
go through another iteration in the spiral model.

The development activities in the three phases (i.e., script, implementation, and
testing/maintenance) as well as Web document assessment are based on the status
of a document repository. With a centralized repository, this paradigm enforces the
consistent changes in each step of the development cycle. Starting from a require-
ment, the developer designs a Web script. This script can be a text description of
the requirement of a home page, with optional multimedia resources (e.g. picture,
sound, or video) as on-line references. Alternatively, the script can be presented in
a spoken language and recorded as audio records. Whether the script is recorded in
text or voice, the implementation of the Web script is produced either automatically
or semi-automatically. The physical testing can be conducted afterwards. The Web
document will be delivered after a number of iterations in the spiral model. If the
content of this Web document is suitable, a version of this document is delivered.
However, the document should be constantly tested, retested and updated. The de-
velopment life cycle of a Web document can be considered at three different levels:
intra-directory level, intra-station level, and inter-station level. Documents at each
phase are designed depending on the range of references or URLs. For instance, a
document script may refer to a multimedia resource file within the local station, or
another Web page in a remote site. The implementation will use different ranges of
URLs with respect to the script. The testing scope of the URLs can thus be decided
afterwards.

This Web document development paradigm is yet another example of applying
software engineering methods to the development of multimedia systems.

8. Multimedia Software Project Effort Measurement

In Sec. 1 of this chapter, we discussed how multimedia technology is utilized in
software engineering project management. In this section, we discuss how to apply
software engineering technology in multimedia project management, and address
the issue of multimedia software project effort measurement.

Why multimedia software project effort measurement is an issue? Can’t
multimedia projects be treated in the same way as other types of software projects?
To answer this question, we note that there have been substantial efforts in measur-
ing traditional transaction processing and process control systems, but relatively
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little effort in determining and evaluating multimedia effort measurements. In fact
multimedia software is unique in its emphasis on contents and the need for story-
boarding early in the development cycle. Because of that, we not only need tools
and techniques specific to multimedia, but also should emphasize different aspects
in software project management. For one, managers from diverse background are
needed for such projects, to form cross-disciplinary teams. For another, due to the
inherently different nature of multimedia systems, the direct application of existing
models and measures may not meet multimedia project management needs.

A preliminary empirical study to develop an algorithmic mapping to “effort” us-
ing product characteristics appropriate to multimedia software systems other than
LOC (Line of Codes) or external files is reported in [12]. The development effort is
regarded as a function of (1) building the system content — each media form might
have a different impact on development effort — including file name, media type,
creation effort, digitizing effort, editing effort, and (2) authoring the system — a
screen that incorporates a greater number of objects and events would take pro-
portionally greater effort to develop. The empirical study on projects developed by
senior-level students and delivered in two stages: prototype and final delivery. The
students are information science students focussed on programming and design stu-
dents concentrated on content and interface development. Forty-five observations
were recorded in media component development, but no correlation between de-
velopment effort and either of the component variables — media type and media
status. Since data sets were small, generalizations are not possible from this study.

There is a lack of industry driven determination of important attributes.
Moreover, data collection needs to be exploratory and student projects are not
representative of industry developments. Thus, there is a need to develop an
industry-based metrics framework in order to determine system and component
characteristics considered influential in multimedia software system development
efforts. The Goal/Question/Metric (GQM) model shown in Fig. 6 is one such
framework.

The key issues considered to reflect industry perspective include:

e Development Tools: Authoring tools and other more complex tools offer-
ing visually based high productivity development languages or high level
scripting languages.

e Delivery Platform: Platform dictates media format and optimization con-
siderations, for example, CD-I must conform to PAL or NTSC.

e Content Development: Media content development is labor intensive, but
difficult to quantify. It depends on media mix, the number of components,
and complexity of each component. Artistic considerations also play a role
in satisfactory completion of project.

e Organizational Capability: Indirect effects such as size, personnel mix, etc.

e Personnel: Wide variety of skills is required in successful multimedia soft-
ware development. The core members are a producer, programmer(s), and
graphic artist(s).
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Goal Question Metric Model

G1:Determine factors that influence
development effort

Q1 Are dze related factors Q2 Are content creation factors Q3 Are avthoring factors
sgrificant deterrninants of sgnificant determinants of sgnificant determinants of
development effort? development effort? dewvelopment effort?

. ) W15 Ratio of
IIL1.1: #0of screens M1 #of meda devel opment to

components delivery time

Fig. 6. The goal/question/metric model (a small portion is shown for illustrative purpose).

To perform preliminary verification of the above framework, a pilot study was
conducted [21]. Structured interviews were conducted with three multimedia de-
velopment organizations. Results suggest the type of project almost entirely deter-
mines development environment and workload. Results of pilot study were com-
bined with components of GQM framework to develop a postal survey. The focus
is to determine factors that influence development efforts. It was found that 50%
of respondents use no formal methodology. None of the traditional software met-
rics is used. Rather, experience from previous projects is used. Project tracking
is performed at very high level, indicating immature project management. Staff
experience and project size are obviously important factors.

To summarize, (1) traditional software metrics such as COCOMO and FPA are
usually not utilized in multimedia software development; (2) pilot study and ques-
tionnaire reinforce the non-formal approach to multimedia software development;
(3) although there are attempts to formalize the approach to software development,
there is uncertainty on how to achieve this. In other words, multimedia software
engineering as a scientific discipline is still evolving, making it an exciting research
area to explore.
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