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Abstract 
This paper introduces the H yOev approach to a structured and systematic develop
ment of hypermedia applications. H yOev focuses on the early phases of the devel
opment process, i.e. analysis and design. The requirements and key aspects of the 
software to be built are captured with tightly coupled description models. The main 
emphasis of this paper lies on the models for the requirements engineering phase 
which, simply spoken, capture structure, content and presentation of a hypermedia 
application at an appropriate level of abstraction. 
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1 INTRODUCTION 

In the last years importance and distribution of hypermedia applications - in the fol
lowing abbreviated as HMA - have significantly increased. The range of HMAs, e.g. 
electronic books, multimedia learning/training software as well as product catalogs 
and presentations, is very inhomogeneous. Some of these primarily appear as docu
ments, others can be more appropriately characterized as complex software sys
tems. 

A. Sutcliffe et al. (eds.), Designing Effective and Usable Multimedia Systems
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There is also an increasing interest in development methods. However, tradition
al software development methods are mostly inappropriate - HMAs have several 
characteristics which distinguish them from conventional software. Probably most 
noticeable is the multimedial representation of the application's information and ob
jects: In addition to text HMAs can contain graphics, pictures, and elements with a 
temporal dimension, like audios, videos, and animations. Secondly, HMAs are char
acterized by special elements and structures. For example, the flow of what is pre
sented or happens can be determined by a kind of film-script. Typically, this can be 
observed in guided tours or interactive comics. In other words: HMAs can have a 
narrative structure. Further special elements are agents and 2D-/3D-objects. Anoth
er difference refers to user operations: Most important is navigation, i.e. is the selec
tion of objects to be presented. Less important is typical information processing like 
the creation of new objects, computation, and object modification. 

HMAs usually are of a considerable complexity. For example, common comput
er games often have a complex inner structure and audiovisual organization as well 
as a high degree of interaction. Therefore, specific development methods with suit
able milestones and documents are principally advisable and conducive in the do
main of hypermedia applications. 

Established software engineering methods work well in areas like data process
ing, engineering or telecommunication software but can not be directly applied to 
multimedia applications. There are a few specialized approaches to a systematic de
velopment of HMA (see chapter 3). But these are still too immature and can not 
handle the complex structure of HMA at an appropriate level of abstraction. Com
mercial authoring tools, e.g. macromedia's Director, concentrate solely on the im
plementation and do not offer support for the early phases of the development 
process, i.e. analysis and design. 

For these reasons HMA development is usually quick&dirty, resulting in low 
correctness, robustness, and maintainability of the end products. Consequently, 
practitioners like for instance Kathy Kozel (Kozel, 1996) complain about the nega
tive consequences for the practical development work. 

On the grounds of these observations we have developed H yOev *, a domain-tai
lored approach to structured and systematic development of HMAs that explicitly 
takes the above mentioned characteristics into account. 

The rest of this paper is organized as follows. The second chapter gives an over
view over H yOev and the activities in the various phases of the development pro
cess. In chapter 3 we look at related work in this field. As our main contribution we 
subsequently introduce H yOev 's three requirements models in more detail. Chapter 
4, 5, and 6 deals with the domain model, the instances model resp. the representa
tion model. The paper concludes by summarizing our contributions and discussing 
future work to be done. 

*The acronym H yDev is made up of the words ~permedia and development. 
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2 THE HYDEV APPROACH 

2.1 Overview 

H yDev works with sever~l distinct models with fine-grained relationships between 
model elements. The various models build on one another and are the cornerstones 
of the development in that they capture certain aspects and decisions which are of 
great importance for the system to be built. Each model views the application under 
development from a different perspective, has a certain level of abstraction, and is 
intended for a specific development phase. In this respect H yDev is a model-based 
approach. 

2.2 Requirements analysis 

In contrast to conventional software development requirements analysis for hyper
media applications mainly deals with content and quality of presentation. Require
ments resulting from the system's environment and the users' work context are 
much less important. Nevertheless, the structured development of an HMA should 
have an explicit requirements engineering phase in which the main features of the 
system to be built are identified and documented in a non-technical form. Mastery 
of the complexity succeeds primarily by abstraction, i.e. limitation to selected im
portant aspects. 

In this context it is of high importance that requirements engineering level docu
ments do not anticipate the actual implementation. In particular, there should be no 
assumptions concerning the media objects. For example, it should not be necessary 
to know which particular videos or audios will be integrated into the final HMA. 
Quite important also is that an approach does not force the developer to use a specif
ic authoring tool, nor should it restrict the developer concerning the choice between 
an authoring tool or a special hypermedia program library. 

Roughly spoken, the aspects captured by H yDev requirements analysis models 
are structure, content and presentation of the hypermedia application. The models 
are called domain model, instance model and representation model, respectively. An 
important issue in choosing modeling concepts is to appropriately deal with the 
document-software dichotomy. HMAs are both: documents with individually pre
sented objects as well as software systems which present and manipulate uniformly 
structured objects. In the following we briefly characterize the three models. 

The need for an instances model 
The navigational structure of an HMA is mainly determined by its content, i.e 

the objects to be presented. We have observed that in this respect instances and their 
relationships are at least as important as the underlying classes and their relation
ships. As a typical example we consider the development of a CBT* course. There 
one must decide in detail which subchapter a certain chapter has, which references 
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are therein and which examples and assignments are included. So, in contrast to 
conventional software it is not sufficient to simply employ an ER-model or an 
OOA-model. Rather, the application's underlying objects have to be explicitly con
sidered in a separate instances model. Chapter 5 contains more details about the in
stances model. 

The need for a domain model 
The consideration of objects is only conducive if corresponding classes and their 

relationships have been carefully modeled beforehand. Therefore like with conven
tional software a class model - also called domain model - is necessary. Such a class 
model has to be tailored to the special kinds of objects that we can find in HMAs 
(e.g. narrative units, agents, 2D-/3D-items). However, this kind of domain model
ing, e.g. in the form of an adapted or extended variant of OOA, is entirely missing in 
existing approaches. The details about the domain model and its special kinds of 
classes can be found in chapter 4. 

The need for an representation model 
On the basis of a domain model and an instances model it is not appropriate to 

proceed directly with the implementation using concrete media objects. Obviously, 
domain and instances models leave a considerable degree of freedom for design de
cisions. We believe that it is essential to specify these aspects during the require
ments engineering phase. But for two reasons it is advisable to do this at a higher 
level of abstraction. On the one hand the early specification of details such as posi
tion, layout, color and timing would anticipate the actual implementation and result 
in a unnecessary high effort of revision. On the other hand such abstraction helps 
mastering complexity. 

Thus, simply spoken, it is specified in which way objects are presented to the us
er by the running application, i.e. as text, graphic, video, vrml-world or the like. 
Further specifications concern the navigational structure as well as user interactions. 
A specific model is needed for such aspects of the object representation. Another ar
gument for this model is that logical structures between objects do not correspond 
directly to structures between object representations. It is very well possible that an 
object has several different representations. Conversely, several objects may have 
one common representation. Chapter 6 is devoted to the representation model. 

2.3 Specification & design 

During the specifration& design phase the requirements and decisions captured 
with the three analysis models are concretized and refined. This way one finally ob
tains a complete specification of the system to be build. The decisions of this phase 
concern inter alia: 

*CBT ;; .computer J2.ased Iraining 
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• user interface objects (buttons, menus, ... ) 
• details of the temporal and spatial relationships between representations 
• playback parameters 
• media objects and playback effects 
• playback channels 
• details of the interaction techniques 
• quality of service 
• requirements on the underlying hardware of the target system 

2.4 Implementation 

The results ofthe specification&design phase serve as a starting point for the imple
mentation phase. Among the activities of this phase are: 
• creation of the media objects 
• actual implementation and realization (e.g. with the help of an authoring tool) 
• programmmg 
• realization of effects 
• adaption to the hardware of the target machine 

3 RELATED WORK 

In this chapter we take a look at selected other methods for structured hypermedia 
design and work out differences between these and H yOev. We will restrict our
selves to the Relationship Management Methodology (RMM) (Isakowitz et aI., 
1995) and the 0 bjct-oriented Hypermedia Design Model (00 HDM) (Schwabe 
and Rossi, 1995). Other modeling approach in the hypermedia field, like Dexter 
(Halasz and Schwartz, 1994) and AHM (Hardman and Bulterman, 1994), offer 
technology independent modeling concepts for hypermedia documents. They do not 
deal with development methods and rather closely stick to the document paradigm. 

RMM is based on the Entity-Relationship model. The first step in the develop
ment process is a conventional ER diagram which captures the information domain 
of the application. This is followed by the definition of so-called slices, i.e. mean
ingful groups of an entity's attributes. The result of this step is an enriched ER dia
gram, the ER+ diagram, containing entities, relationships, and slices. Next the 
navigational design is developed. All navigational paths are derived from relation
ships between entities. They are specified in terms of entity properties and relation
ships. This step results in the so-called RMDM diagram, the cornerstone of RMM. 
The following steps comprise the conversion protocol design (each element of the 
RMDM diagram is transformed into an object in the target machine, for example a 
listbox) user-interface design (i.e. the design of screen layouts for every object of 
the RMDM diagram), and runtime behavior design (dealing with aspects such as 
link traversal, backtracking, and navigational mechanisms). 
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OOHDM is a model-based approach that comprises four main activities: con
ceptual design, navigational design, abstract interface design, and implementation. 
During conceptual design an object-oriented domain model with classes, relation
ships, attributes, and subsystems is defined. OOHDM views an HMA as a naviga
tional view over the conceptual model. The navigational structure is defined by a 
schema specifying navigational classes such as nodes, links, and access structures. 
While nodes represent views on conceptual classes, links are derived from concep
tual relationships. In the abstract interface design phase an abstract interface model 
is built. It captures which interface objects the user will perceive, the way in which 
navigational objects will appear, how navigation is activated, and synchronization 
aspects. 

Both RMM and OOHDM use plain class models which do not take into account 
that HMAs can have special elements like narrative structures, spatial objects or 
agents. Therefore, they have to model such elements in a more complicated and less 
comprehensive way. Apart from that, they work only with an ER model resp. a class 
model. The consideration of individual objects is left out. Consequently, representa
tions of concrete objects do not occur. We consider this a significant shortcoming. 
For example, we believe that many navigation connections only make sense with 
object representations. RMM and OOHDM appear to be most suitable for applica
tions with uniformly structured data like, for instance, product catalogs. More com
plex types of HMAs, like ingenious games, will require more sophisticated 
specification techniques. 

4 HYDEV'S DOMAIN MODEL 

The idea behind H yOev is that an HMA is based on a collection of various objects 
and (potentially complex) relationships between them. In the scope of the domain 
analysis the corresponding classes and relationships are specified in a domain mod
el. Since HMAs can have special elements that are usually not found in convention
al software, H yOev 's domain model works with the following specialized classes in 
addition to conventional classes: 
• classes of narrative structuring units: N-classes 
• classes of objects with a spatial dimension: S-classes 
• classes of agents: A-classes 

These specialized classes can have attributes and operations and can be connected 
by associations, inheritance-, and part-of-relationships just like conventional class
es. Additionally, there are numerous specialized relationships (described below in 
the context of according classes). By these means, H yOev allows a much more ade
quate domain modeling than a conventional OOA or ER model. 

The notation of the domain model follows UML (Booch et al., 1997). Therefore, 
associations are notated by simple annotated lines between classes, and part-of- and 
inheritance-relationships by lines with rhombuses resp. arrows. The specialized re-
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lations hips are marked with special symbols (see below). In order to make the dif
ferent kinds of classes distinguishable, the symbols for the specialized classes have 
a small signet in the upper left comer: a ~ for N-classes (symbolizing flow), a CJ 
for S-classes (symbolizing a spatial cube), and a ~ for A-classes (symbolizing a 
man). 

4.1 C lasses for narrative units (N -classes) 

In many HMAs, especially sophisticated games, one can find a narrative structure. 
For example, the interactive animated online comic Madleine's mind (Madmind, 
1997) is organized in acts, episodes, scenes, and steps. A narrative structure is based 
on special objects that have the character of film-scripts. These objects are called 
narrative units. They are used for modeling the flow of what is presented or what 
happens. Narrative units structure an HMA concerning its thematic contents by 
grouping elements on the grounds of narration. It is possible that multiple narrative 
units constitute complex narrative units. They are modeled by N-classes. 

Among the specialized relationships between N-classes are: 
• the sequence-relationship by which the narrative or logical sequence of narrative 

units, i.e. the narrative structure is modeled. For example, in an animated multi
media comic the various scenes follow each other. 

• the simultaneity-relationship for modeling narrative simultaneity of narrative 
units. For instance, such a relationship can be used to express that two parts of a 
story happen at the same time. 

• the prerequisite- for-relationship that allows to specify that one narrative unit is a 
prerequisite for one or several other narrative units. For example, a flashback can 
be necessary for the comprehension of subsequent episodes. 

Beyond that there is a participate-in-relationship that can exist between N-classes 
and the other kinds of classes. It aims at the objects that participate in a narrative 
unit. For example, a scene can take place in a certain room in which some agents ap
pear; the room and the agents are then participants of that scene. 

As an example we look at an animated multimedia comic. The comic might con
sist of several storylines which can happen simultaneously. Each part consists of ep
isodes and maybe a flashback. Episodes follow each other or a flashback. A 
flashback can be a prerequisite for an episode. Both consist of scenes. The next pic
ture shows the corresponding N-classes along with their attributes and the relation
ships. Since flashbacks and episodes are very similar the model has a common 
superc1ass for them (Block). 

4.2 Classes for objects with a spatial dimension (S-classes) 

HMAs often have objects that are characterized by their spatiality, for example 
rooms or 2D- or 3D-objects within rooms. These objets with spatial dimension are 
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Comic 

Title: String 
Selling: String 

1 .. n 

1 
.... 

Storyline 

Name: String 
Subject: String 

slmuhaneous == 1 .. n 

1 
.... 

Block 

Name: String 
Number: Cardinal 
NumScenes: Cardinal 
Plot: String 

~ rn 

1 11 s_quanetJ I .... .... .... 
Flashback :I '~oo. tJ Scene 

proroq. -for 
Name: String Period: Time .. Time sequence Number: Cardinal 
Contens: String 
Location: String 
Time: Time 

Figure 1 N-classes of a comic application. 

often found in games, animated interactive comics or virtual reality software. For 
modeling of these objects H yDev 's domain model has S-classes. The adjlcent-rela
tionship or the contained-in-relationship for instance are among the many special 
relationships between S-classes. 

Objects with a a spatial dimension can have a specific dynamic behavior. A good 
example are pyrotechnic articles that can be viewed in a digital product catalog for 
fireworks. Pyrotechnic articles are objects that have a specific behavior: They have a 
certain flight behavior and produce certain light and sound effects. Such aspects are 
modeled with the help of N-Classes or - analogous to attributes and operations -
with simple behavior descriptions as part of the corresponding class definition. 

In the next picture an extract of the corresponding domain model can be seen. 
As there are two kinds of pyrotechnic articles, PyrotechArticle has two subclasses: 
Rocket and FireCracker, each of which defines additional special attributes. Ac
cording to the remarks above, the class definition for PyrotechArticle has three 
subsections for the specification of attributes, operations, and behavior. For model
ing the complex orchestration of fireworks we include an N-class Orchestration. It 
is connected with the class Fireworks via another special relationship not men
tioned yet, the arrangement-relationship. Participants in such an orchestration are 
rockets and fire crackers. Therefore, Orchestration has a participate-in-relationship 
to PyrotechArticle. 
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f!I Fireworks .... 
Orchestration 

Duration: Cardinal r------s-Price: Real Author: String 
arrangement Description: String 

fireolf: ... 

I 1 .. n 
10\ ...... 

participant-In 
1 

~ PyrotechArticle 

Name: String 
Price: Real .- Attributes Volume: Cardinal 
Duration: Cardinal 

fireolf: ... .- Operations 
FlightBehaviour: .. .- Behaviour Sound Behaviour .. 
UghtBehaviour: .. 

~ ~ 
I I 

1c:J Rocket 10 FireCracker 

Ughtlntensily: Cardinal Force: Cardinal 
Height: Cardinal 

Figure 2 S-classes of product catalog for fireworks. 

4.3 C lasses for agents (A-classes) 

Finally, HMAs - especially games and virtual reality applications - can have ele
ments which are characterized by some kind of independence and autonomy. These 
elements are called agents. They are modeled with A-classes. Typical agents are 
characters (e.g. in adventure games) or guides trough virtual worlds. Agents never 
stand alone for themselves but always participate in narrative units. They also can 
have a certain behavior which is then modeled analogous to the behavior of objects 
with a spatial dimension. The behavior is the expression of their autonomy. Agents 
can have certain tasks, pursue an aim (within limits), react to modifications of their 
environment, and interact with each other. 

Let's consider a typical tactical game with a hero and opponents such as helicop
ters and tactical groups consisting of soldiers. Obviously, these are agents that are to 
be modeled by A-classes. The classes Helicopter and TacticalGroup have a com
mon superclass Opponent. Both the hero and his opponents participate in a battle 
which is modeled by an N-class Battle. The interaction between them is expressed 
by an interaction-relationship between the classes Hero and Opponent. The fol
lowing picture shows the classes and their relationships. 
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.... 
Battle 

Description: String 
Difficulty: Cardinal 

10\ I I ~ 
I parrlc';;,.nr-In parrlc"':,.nr-In I 

I~ Hero ~ Opponent 

Name: String :-&- Name: String 
Power: Cardinal Interaction Power: Cardinal 

~ ~ 
I 

~ Helicopter ~ TacticalGroup 

Type: String Experience: Cardinal 
Speed: Cardinal Size: Cardinal 

l..n 

1 

~ Soldier 

Rank: String 
Armed: Boolean 

Figure 3 A-classes of a tactical game. 

4.4 Example: virtual museum application 

As a larger example we consider a typical virtual museum application. The museum 
consists of sections each of which deals with a specific theme. A section has several 
adjacent rooms containing the museum's exhibits. There are three kinds of exhibits: 
paintings, pieces of furniture, and installations (= works of art consisting of sub-ob
jects that move in a complex way). A user can undertake tours through a section of 
the museum. Such a tour has a specific theme and consists of successive segments. 
The segments themselves are composed of steps. Tours are guided by a museum 
guide which walks from room to room and comments on the exhibits therein. 

This application is a good example for an HMA that uses all four types of class
es at the same time. Therefore, it can easily be shown how the different kinds of 
classes work together in a common model. 

The following picture shows an extract of the domain model for the virtual mu
seum application. To avoid cluttering, attributes, operations and behavior were 
omitted. 

The museum, its sections and rooms as well as the exhibits are spatial objects. 
Consequently they are modeled with S-classes. Since pieces of furniture, paintings 
and installations are special exhibits, there is an inheritance-relationship between 
the corresponding S-classes. The fact that rooms are adjacent and contain the exhib-
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Figure 4 A guided tour through the virtual museum application (picture taken 
from (Gibbs and Tsichritzis, 1995)). 

its is expressed by an adjacent- resp. a contains-relationship. The museum guide is a 
typical agent and is therefore modeled by an A-class. His complex behavior is spec
ified with a separate N-class (CommentOnExhibit). The tour and its parts are nar
rative units for which the model contains N-classes. The simultaneity of the steps as 
part of a tour segment, and the behavior of the tour guide are taken into account by a 
simultaneous-relationship. Participant-in-relationships model which objects partici
pate in the narrative units. Finally the theme of the tour is specified by a convention
al class. 

5 THE INSTANCES MODEL 

The instances model consists of instances of the domain model's classes, and in
stantiated relationships. It contains a model component for every object of the run
ning application. Each model component has a unique name and provides the name 
of the object's class. It is left to the developer whether he specifies the values of an 
object's attributes, as well as operations and behavior differing from the general 
specifications given in the class definition. 

However, the instances model is not created by a simple and mechanical instan
tiation of domain model classes. For example, it is possible to aggregate objects into 
homogeneous or heterogeneous collections. Thus, the instances model can contain 
objects for which a corresponding class can not be found in the domain model. 

The instances model is notated graphically like the domain model. Thus, in
stances are represented by nodes, and relationships by lines between them. A node's 
symbol has a small signet in the upper left comer indicating the object's kind of 
class. The lines for the different kinds of relationships are notated the same way as 
in the domain model, i.e. with special arrows or symbols. To avoid huge and confus
ing model graphs it is possible to split the instances model into several parts focus
sing on groups of objects that belong together. 
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Artist 

Figure 5 Domain mode for the virtual museum application. 

5.1 Example: virtual museum application (continued) 

Continuing the example from subchapter 4.4 we now present the instances model of 
the virtual museum application. The following picture shows an extract that deals 
with a segment of a tour through the basement of the Prado museum. This section 
contains among others the pinturas negras paintings by Goya. 

Worth mentioning is the object called PintNegras. Notice that there is no class 
for it in the domain model. The reason is that this object is a collection of objects of 
the class Painting. 
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Figure 6 Instances model for the virtual museum application (extract). 

6 THE REPRESENTATION MODEL 

The representation model refers to the domain and instances model and captures as
pects of the object representation and the user interaction. It is of vital importance 
that the representation model does not get overloaded with details that are second
ary at this early development stage. Therefore, only the most relevant structural as
pects are considered. 

Its main model concept are representations. Primarily, a representation models 
which and how attributes and relationships of an object of the running application 
are represented to the user. To this end, the media object type (text, graphic, image, 
audio, video, animation, vrml-world, ... ) and a list of output media (window(-part), 
audio channel, external device, ... ) to be used for playback are specified. But a rep
resentation still abstains from details such as formats (GIF, JPEG, MPEG, ... ) or 
even concrete names of data files. 

In addition it is modeled how several representations build more complex repre
sentations. This way it is possible to establish the inner structure of the overall 
HMA. Besides, this helps mastering the complexity. 

After the representations are modeled, they are interconnected via spatial-tem
poral relationships. These relationships specify where and/or when a representation 
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is represented in relationship to one or more other representations. These specifica
tions are very coarse on purpose; we just decide whether a representation is repre
sented left, over, simultaneously, after and so forth of another representation. 

We consider a navigation as a user-triggered start of playback of an object, exe
cuted at another representation. Navigation is specified like spatial-temporal rela
tionships. Depending on whether or not a navigation leads to the termination of the 
playback of the representation where the navigation was executed, the correspond
ing line between the two participating representations has one or two arrows in the 
representation model. 

Finally events and user commands are modeled by specifying where they have 
happened (e.g. in the context of a represented object), what has happened (for ex
ample, an audio has reached its end or special object appears in a video) and what 
the reaction is (e.g. a certain representation changes its size or location). User com
mands are considered as special events that are executed by the user with the help of 
certain interaction techniques. 

6.1 Example: virtual museum application (continued) 

We suppose the virtual museum application lets the user inquire detailed informa
tion about a painter by clicking on the pictures of his paintings during the tour. As a 
result a portrait of the painter and a short text with general information appear in a 
separate window. At the same time the text is played back as an audio. As soon as 
the user clicks on certain words within the text, the audio is stopped and a video 
about the painters life is played back to the right of the portrait. A short while after 
its end a second video about the influence of the artist follows automatically. 

Francisco Goya quien se considera ser EI Padre del A"e 
Modemo, emple~6 su carrera como artista Inmediatemente 
despuAs del peri6do Baroque, AI expresar franeamenla sus 
pensamientos y cre6ncias, como fu6 su ccstumbre, lIogO 
sar al pionero de las tendenclas nuevas que Ilogaron a su 
culmlnaciOn en al sigla 19. 

Figure 7 Window with the details about Goya. 

+ ~») 

The following picture shows an extract of the corresponding representation 
model. We assume, that the class Artist has the attributes Portrait, Biography, and 
Influence. By means of this example, it can be seen how several related representa
tions can be bundled to a complex representation. 
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representation 

description 

event 

Figure 8 Representation model for the virtual museum application (extract). 

7 CONCLUSION 

With HyDev we have introduced a new model-based approach that supports the de
velopment of hypermedia applications. H yDev defines activities for each develop
ment phase. The development process starts with the modeling of the application's 
objects and their classes. In contrast to similar approaches H yOev works with addi
tional special classes and relationships. The representation aspects (such as media 
object types, navigation, events, temporal and spatial aspects) are captured in a sep
arate model. These specifications abstain from details and are refined during the 
specification&design phase. 

Benefts of HyDe v 

Today one can often observe a "just make it" approach: HMAs are implemented 
rashly using authoring tools. H yOev however requires an initial determination and 
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modeling of requirements. This way a developer is caused to consider and examine 
the application more thoroughly, resulting in a better understanding of the system to 
be built. Problems are identified early, and new ideas can evolve. As a consequence, 
the end product will be of higher quality concerning correctness, robustness and 
maintainability. 

The various models are a mandatory basis for the activities of later development 
phases. In this respect, authors, designers, developers, and programmers are given a 
starting point for their work. Besides, the information captured in the models serve 
as an extensive documentation, especially for maintenance purposes (modifications, 
extensions, elimination of errors). Up to now, developers usually apply fairly infor
mal documentation techniques like storyboards. 

Certainly, the making of the various models costs time. But this extra effort pays 
off when it comes to implementation or maintenance of an existing product. Apart 
from that, a developer must think about these issues anyway. Currently, he/she does 
so on the side and disorderly, at worst during implementation. In any case it is better 
to analyze the intended application and capture the findings early and systematical
ly. 

Future work 
So far, we have analyzed several existing products of various categories. H yDev 
was developed based on the resulting observations and findings. Currently, we are 
refining some aspects of the representation model. Furthermore, we are engaged in 
additional case studies, with the aim of validating our approach. 

In the future, we will consider the activities of the specification&design and the 
implementation phase in more detail and develop appropriate models. In addition, 
we will provide a sophisticated edit tool offering extensive support for the creation 
and modification of the various H yDev models. Among the features of this tool will 
be elaborate drag&drop functionality, consistency checking, semantic zooming (the 
more we zoom in the more details can be seen), and selective viewing (e.g. only the 
directly connected neighbors of a selected object are shown; only objects of a spe
cific class are shown). For that purpose we will adapt the generic edit tool GenTool 

which was developed in the context of our work on the FLUID-approach (Hom
righausen et al., 1997; Kosters et aI., 1996). 

Finally, we will pay special attention to the issue of rapid prototyping. The rapid 
development of prototypes is especially advisable and realistic in the hypermedia 
domain. Since due to their complexity and abstractness the models are not suitable 
to be directly used for discussions with customers and/or users, we will examine 
how prototypes of HMAs can be generated (semi-)automatically on the basis of H y
Dev models. 
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