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Abstract

Users want to browse various groups of nested attribute velues of an object. On
the other hand, in case of the presentation of a multimedia object, the form-based
presentation is superior to the graph-based presentation. Therefore we propose a
form-based presentation transformation scheme that allows users to reorganize the
presentation layout to fit the limited screen and to show the values of all the needed
attributes. For the representation of the presentation scenario of an object a presen-
tation information class and the presentation transformation operations are defined.
We show how these operations transform the defeult presentation into the wanted
presentation by navigating through a multimedia object with the COMIB (COMposite
Icon Browser).

1 Imntroduction

A multimedia object is a composite object that refers to various kinds of media objects
such as image, graphic, audio, and video [13]. Because of the limited screen size, any
presentation layout such as the form and the table cannot fully show several multimedia
object and their many referred objects altogether on the screen [8]. In order to see several
nested attribute values of each object, users must repetitiously navigate from each object
~ to its referred objects along the paths of those attributes.

For example, the form-based presentation cannot deal with several objects altogether
and the table-based presentation cannot effectively represent the complex structure and
the mono-media objects such as image and video because these media need a 2-dimensional
space. And an icon-based presentation can show several multimedia object and their many
referred objects [10, 4, 5]. An icon is the thumbnail of an object, for example, a miniature
of the first page of an object or a smaller image instead of the full resolution image.

However, it might not convey the meaningful information such as the complex structure
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of the object to a user. And Fisheye view [6, 11], Tree-Maps [12], Perspective Wall (7],
and Cone Trees [9] are the presentation techniques for graphs. But, all of them cannot
support the spatio-temporal presentation.

Thus existing presentation techniques cannot fully satisfy the user’s request of browsing
a large number of nested attribute values of each object altogether. Therefore we propose
the form-based presentation transformation scheme that allows users to dynamically reor-
ganize the presentation layout to show the values of all the needed attributes and fit the
limited screen size

The rest of this paper is organized as follows. Section 2 explains the extension of the
object-oriented data model and introduces the concept of a composite icon. Section 3
describes the object presentation layout of the COMIB (COMposite Icon Browser) [3] by
an informai presentation of the entire retrieval session. Section 4 describes a presentation
information object, that is the representation of the presentation scenario of a multimedia
object used by the COMIB. Section 5 defines the presentation transformation operations
on the presentation information, and shows how these operations transform the default

presentation into the wanted presentation. Finally, we present conclusions in Section 6.

2 Preliminaries

2.1 Data Model and Its Extension

An object-oriented data model is an elegant basis for addressing all multimedia data
modeling requirements such as type extensibility for new media and the support of methods
for the intrinsic operations of mono-media [13]. This model is based on a number of basic
concepts, namely object, identity, class, aggregation, inheritance [2].

Figure 1 illustrates the example classes of a university database schema that will be
used in the remainder of the paper. An attribute of any class but the root class on an
aggregation hierarchy is logically the attribute of the root class of the hierarchy, that is,
the attribute is a nested attribute of the root class. In general, a nested attribute is
denoted as a path expression, aj.as.--:.a,, that is a sequence of non-nested attribute
names along the aggregation hierarchy of a class and a;(1 < i < n) should be the name of
a tuple-valued attribute or a multi-valued attribute. For exampie, when the aggregation
hierarchy of class Student contains classes Department, Career, Professor, and Course,

the inherited attribute, 'picture’ of Professor becomes the nested attribute of Student,
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denoted as ‘advisor.picture’. And if the domain of a nested or non-nested attribute is one

of primitive classes or mono-media classes, the attribute is a presentable attribute.
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Figure 1: University Database Schema

In defining a new class, it must be explicitly specified whether each attribute has
BKEY (Browsing KEY) characteristic or not. The BKEY attributes of a class are used
for displaying initial composite icons. A class without any defined BKEY attribute inherits
this characteristics from its superclass(es). Thus, in case of class Student, inherited

attributes ‘name’ and ‘picture’ will have BKEY characteristic.

2.2 A Composite Icon

In general, an icon typically presents a symbol of the domain type, some non-nested
attribute values, or the first page of an object. With these icons, various kinds of aspects
of multimedia objects, specially complex structure, can’t be effectively represented. For
this reason, we extend a icon as follows. A composite icon is a miniaturized presentation of
data projected from an object according to a set of presentable attributes. For associating
composite icons to ob jects of a class, a mapping information based on the class is needed.
This information is defined as follows. A composite icon path is a set of presentable
attributes used for.making up a composite icon from an object.

According to the above definitions, a nested attribute can also an element of a composite
icon pai;h, and a composite icon can represent various kinds of aspects of a multimedia

object better. For instance, Figure 2 illustrates the relationship between the retrieved
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objects and the composite icons of class Student when the composite icon path consists of

the attributes ‘name’, ‘picture’, and ‘advisor.picture’.
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Figure 2: Browsing Techniques and Object of COMIB

For a class T, the default composite icon path comprises its BKEY attributes. For
instance, as shown in Figure 1, the default composite icon path of class Student consists
of two inherited BKEY attributes, ‘name’ and ‘picture’. These attributes are used for

displaying initial composite icons of Student objects.

3 Object Presentation Layout of COMIB

We will show the presentation layout of a multimedia object by performing the four
retrieval techniques of COMIB [3] in an example retrieval session. Figure 3(b) shows
the screen layout of COMIB that consists-of three tiled subwindows and one pop-up
subwindow, each of which supports one of the above four techniques respectively.

The top left subwindow is a query window that allows users to specify a query state-
ment, and displays the status information and error messages in the message area. The
bottom left subwindow is an icon window that displays the composite icons of the query
result and allows users to select one of those icons. Then the corresponding object is
presented fully in the right subwindow called an object window. The pop-up subwindow

is a composite icon path window that visualizes a current composite icon path and an
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(c) composite icon browsing & schema (d) synchronized browsing
browsing

Figure 3: An Example Retrieving Student Objects
aggregation hierarchy, and allows users to directly specify a new composite icon path on

the visualized aggregation hierarchy.
3.1 Querying

The COMIB interleaves navigation-oriented browsing with set-oriented querying using the
query reformulation. In the query window, the user may formulate the query, and get a
set of objects. If the query result is not satisfactory, the user can modify the query and
resubmit it to the DBMS. For example, in order to search the students belonging to the
department of computer engineering, the user may formulate the query as shown in the
top left subwindow of Figure 3(a), “Select s From Student s Where s.dept.name="Computer

Engineering’”.
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The COMIB supports two browsing techniques: composite icon browsing and synchro-
nized browsing. These techniques allow users to browse and navigate the multimedia

objects simultaneously or one by one respectively.
3.2 Composite Icon Browsing

When the user gets objects as the query result, his request of composite icon browsing
invokes the presentation of composite icons, each of which consists of data projected from
an object according to the current composite icon path. For example, the bottom left
subwindow of Figure 3(b) shows the composite icons associated with the given objects of
class Student according to the default composite icon path, {'name’,‘picture’}.

In case of there being too many objects to scan, it is a tedious work for the user to
repetitiously navigate through objects one by one, along the same path. Since a composite-
icon path associates composite icons with objects, it is possible for the user to easily inspect
various kinds of composite icons from the given objects, by modifying the composite icon
path. This gives users the effect of navigating through multimedia objects along the several
paths of a class aggregation hierarchy. Consequently, it reduces the user’s tedious work of
repetitious short-sighted navigation.

For example, while looking at the composite icons of student objects as shown in Figure
3(b), suppose a user wants to navigate through the advisors’ pictures of all the given
students. Then, by adding the nested attribute, ‘advisor.picture’ to the current composite
icon path, {'name’,'picture’}, he can see more expressive composite icons including the

advisor’s picture as shown in the bottom left subwindow of Figure 3(c).
3.3 Schema Browsing

For a novice user who knows little about the aggregation hierarchy, the COMIB helps him
to directly manipulate the composite icon path on the visualized aggregation hierarchy
of the query result. While browsing and zooming in the hierarchy, the user can toggle
the leaf attributernode as highlighted or not. Therefore users can easily understand the
conceptual structure of the query result using the iterative refinements approach [1, 14],
and can directly specify the composite icon path using a mouse. )

In Figure 3(b), the composite icon path window represents the aggregation hierarchy of
class Student and the current composite icon path, {‘name’,'picture’}. In order to add the

attribute, ‘advisor.picture’ to the current composite icon path, first the user zooms in the
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leaf node, i.e. the attribute ‘advisor’ by additionally visualizing the aggregation hierarchy
of the domain class, Professor. And he highlights the edge and the node representing the
attribute, ‘advisor.picture’. Thus the extended aggregation hierarchy with the modified
composite icon path, {'name’, ‘picture’, ‘advisor.picture’} is shown in the composite icon

path window of Figure 3(c).

3.4 Synchronized Browsing

To retrieve a multimedia object fully, the user need only select the corresponding icon.
When selecting one composite icon in the bottom left subwindow, the multimedia object
corresponding to the selected icon is retrieved. Objects are presented one at a time. For
example, the right subwindow of Figure 3(d) presents the currently selected object of the
class Student. This allows users to retrieve any object directly without scanning next or
previous object repetitively.

When presenting a multimedia object, the COMIB can display its referred objects as
the embedded form, as the default composite icon for a single-valued attribute, or as the
set of default composite icons for a multi-valued attribute. For example, profile attribute
values are presented as the table, and intro, friends, advisor, dept, and takes attributes
are presented according to the default composite icon path of the domain classes Audio-
Video, Person, Professor, Department, and Course respectively. This enhancement of the
expressiveness for the object enables users to understand the query result better.

In addition, any referred object can be fully presented in the new pop-up window by
selecting the composite icon corresponding to the object. For example, as shown in Figure
3(d), the object of Audio-Video class is presented by selecting the composite icon of intro

attribute value.

4 Representation of Presentation Information

The COMIB provides two display modes for multimedia object presentation. In the icon-
based display mode, objects are presented as the composite icons. In the form-based
d.isplay mode, an object is presented in an object form with composite icons. To support
the form-based and icon-based presentation of multimedia objects, each class has one or
niore presentation information objects, which represent the presentation scenario of the

class. And each class has a default ‘presentation information object. A multimedia object
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is presented using its class information and a presentation information object. These

presentation information objects are the instances of PresInfo class of Table 1.

Table 1: Presentation Information (PresInfo) Class

Properties : Semantics and Domain Types

name The name of the Presentation Information
String

ciPath The composite icon path of the class supported by this object
Set< String>

direction The direction that places the attribute values in this presentation layout
enum{ Horizontal, Vertical }

gap The minimal interval between the attribute values in this presentation layout
Integer

label The flag to show the attribute names
enum{ Show, Hide }

content The name and the presentation information of all the attributes
Set<. Struct< name: String, pres: UnitPresInfo > >

The name property represents the class name of a multimedia object and the serial
number of this presentation information object in its corresponding class. If that class
is the object class, the form-based presentation is used. If that class is the set class,
the list-based presentation is used, showing all the element objects altogether. And the
content property represents the name and the presentation information of all the non-
nested attributes of the corresponding class. The presentation information of each non-

nested attribute of this class is represented as the instance of the UnitPresInfo class of

Table 2.

Table 2: UnitPresInfo Class

Properties , Semantics and Domain Types
presinfo The name of the presentation information object
for the corresponding attribute
-String '
flag | The flag to show the corresponding attribute value
. enum{ Show, Hide }
type The presentation layout of this attribute values

in-the presentation of an object
enum{ Embedded, Icon }

labelPos The location of the attribute name relative to the attribute value
enum{ None, Left, Right, Top, Bottom }
area . The spatial information of this attribute

Struct< width: Integer, height: Integer >

A unit of presentation is a window that displays the owned attribute values of an object

and its referred objects as the embedded form or as composite icons. When the object of
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a class A refers to the object of the class B via an attribute, the presentation information
object of the class A also has link to the presentation information object of the class
B. If the type property for this attribute is "Embedded”, the presentation of the object
displays the referred ébjects as the nested windows respectively. If the type property for
this attribute is " lcon”, the presentation of the object displays the referred objects as the
composite icons respectively. And after user’s selecting this icon, the referred object is
displayed in the independent pop-up window.

According to the aggregation hierarchy of class Studeht, the user can browse and
navigate through Student database which contains a large number of objects of various
classes such as Student, Audio-Video, Career, Person, Professor, Department, Course. To

present the above objects, the set of default presentation information objects in Figure 4

are used.
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Figure 4: Default Presentation Information Objects for University Schema
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Figure 4 shows the default presentation information object of Student class of which
one object is shown in Figure 3(d). This presentation information object has various
presentation informations for the attributes of the class Student. For example, the pre-
sentation informations of name, picture, birthdate, address attributes denote the system-
supported presentation of the data according to their data type. And the presentation
informations of intro, advisor, dept attributes denote the minimized presentation of the
data via composite icons. And the presentation informations of friends, takes attributes
denote the minimized presentation of the element data via composite icons aécording to
the presentation information objects t1, 2, respectively. And the presentation information
of profile attribute denotes the table-based presentation of data according to the 2-level
embedded presentation information objects.

For users to browse the information of the course related to the student a number of

windows of Figure 5 are needed as well as the default presentation information objects of

Figure 4.
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Figure 5: Browsing a Student object according to the default presentation information
objects
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But, because of the limited screen size, these windows cannot be shown simultaneously.
That is, when navigating along the various long navigation paths, we cannot effectively
perform navigation such as synchronized browsing. Therefore, in the following Sections, we
propose the form-based presentation transformation scheme that allows users to reorganize
the presentation layout to fit the limited screen size and to show the values of all the needed

attributes.

5 Presentation Transformation Operations

In our presentation transformation scheme, the user can setup the synchronized navigation
path and transform the default presentation layout into the wanted presentation layout,
during browsing an example object. As a result, a new set of presentation information
objects may be generated from the set of defé,ult presentation presentation information
6bjects. And the user can perform synchronized browsing efficiently and effectively by
applying the above presentation information objects to all the retrieved objects.

For example, in order to focus on the course information related to the student, the user
may transform a set of default presentation information objects into a set of presentation

information objects shown in Figure 6.
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Figure 6: Transformed presentation information objects

~ And Figure 7 shows the screen layout of user’s browsing a student object with the

above presentation information objects.
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Figure 7: Browsing a Student object according to the transformed presentation informa-
tion objects

5.1 Form separation/merging operations

Assuming that the domain of an attribute of a class A be the set cla.ss. B, the presentation
information objects of a class A initially contains the presentation information objects of
a set class B. When the object of set class has a large number of element objects, it is
better to presént the object as a separated pop-up window rather than as an embedded
subwindow. Thus, as shown in Figure 8, the detach operation provides the effect of
extracting the nested subwindow from the source window by setting the type property
for the corresponding attribute from ‘Embedded’ to ‘Icon’. And the attach operation is
the inverse of the detach operation. Thus the attach operation and the detach operation

support zooming-in and zooming-out the selected portions of an object.

t1

- Lair
attach(t1, ai)

t1.{ ai ) t1.{ ai}

Figure 8: The example of Form operations
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5.2 Attribute showing/hiding operations

Browsing multimedia objects of a class, the user focuses éome attributes rather than all the
attributes. Thus the user can trim off irrelevant attributes from the object presentation.
The system supports two modes for doing this. As éhown in Figure 9, the user can either
specify the relevant attributes using map operation, or specify the irrelevant attributes

using hide operation. And the show operation is the inverse of the hide operation.

map{n {a1,32}) or

show( a3)

t.{} o tL{}

Figure 9: The example of attribute operations

6 Conclusion

This paper describes the form-based presentation transformation scheme. It allows users
to reorganize the presentation la.youtv to ﬁt the limited screen size and to show the val-
ues of all the needed attributes. First, the presentation information object is defined
for representing the schema-level presentation information of a multimedia object. are
described using the example retrieval session of the COMIB. Second, the two presentation
transformation operations on the presentation information object are defined. And the
example-based presentation transformation mechanism is described, which transforms the
- default presentation information objects into the wanted presentation information objects
using the above operations by navigating through an example multimedia object. We
showed the proposed scheme can support the user’s request of browsing a large number of

nested attribute values of each object altogether.
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