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ABSTRACT 

i

 

Abstract 
Managing documents is an integral part of computer use, and with the 
growing document collections of today, the importance of tools that 
are both flexible and efficient is becoming more evident. In many 
cases, the hierarchical file system used by many operating systems is 
also used for document management purposes. However, by using 
the file system for document management, restrictions and limitations 
such as strict hierarchical document classification and the use of non-
content-related document properties are inherited. This thesis 
explores some of the consequences of extending the non-hierarchical 
media-player model to handle certain document-management tasks. 
In order to investigate some of these design issues, DocPlayer, a 
system with non-hierarchical (set-based) filing mechanisms was 
created that supports multi-category document categorization. This 
system was then analyzed in the context of document-management 
tasks associated with writing a thesis. The main insights for designers 
of document-management systems include advantages and 
disadvantages of multi-category document categorization. 
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1 Introduction 

Document management is an integral task of computer use. Besides 
organizing personal documents and e-mail, users are more often 
required to deal with documents that have been acquired from online 
sources, such as online libraries and web sites. No matter how many 
documents are available in the collection, if a user is not aware of 
them or cannot find them, they are of little use. The amount of 
documents can be very large, and most users do not have any tools 
that help them with these management tasks except for the file 
manager/browser included with their operating system, which in turn 
uses a hierarchical file system. Smaller document collections tend to 
be easier to manage and require less advanced tools, but as the size of 
the document collection grows, the harder it becomes to find 
documents in a badly organized collection in a system with few or no 
search functions. Even in a context of relatively few documents, 
document management using only the tools mentioned can result in 
relatively complicated situations where document management 
becomes difficult. Consider a user who has one folder for documents 
related to people and one related to horses. If this user acquires a new 
document titled “People on horses” he or she might have difficulties 
deciding how to classify it since it is not possible to apply multiple 
categorization in a traditional file-system (i.e. a hierarchical file-
system) without creating duplicates. 

This first chapter will present some of the most important issues 
concerning end-user document management. The next chapter will 
present a survey of current research, followed by the problem 
statement for this master thesis, research method description, 
analysis, and conclusions. 
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1.1 Users have to manage larger document 
collections 

As more documents and information (including websites, papers, 
images etc), become publicly available through the Internet, users’ 
document collections grow. An incredible amount of information is 
available through web sites and online libraries, and cheaper storage 
space means that users are not as fussy when deciding what 
information to keep. The increase in communication via e-mail also 
adds to the mountain of documents. With this new and larger 
document collection, the need for a system that empowers the user to 
handle all his or her documents becomes more and more evident. 

1.2 Document management is not just filing 
documents 

Filing documents is just one part of document management. Dourish 
et al. speak of four tasks related to document management. 
Documents can be a) filed, b) managed, and c) located and d) shared. 
These tasks can be easy or difficult depending on how familiar the 
document collection is, and what relation in time the user has to the 
collection. The document collection that belongs to an ongoing 
project is probably more familiar than some specialized document 
collection in the hands of some organization. A previous study by 
Barreau and Nardi [3] proposes three time phases for document 
collections; a) documents in the current workspace, b) a collection to 
be archived or no longer considered as work in progress, and c) 
1documents that exist as reminders concerning future work. Malone 
[21] also reaches similar conclusions in his study of paper based 
document management. Here is a scenario that illustrates some of 
these concepts. 

While collecting information in the beginning of an academic project, all 
documents go into a single “in-folder”. Later on, when these documents are 
reviewed, the user files them into some hierarchical categorization structure, 
throwing away documents that are not needed. During this process, the user 
comes up with ideas for other projects and this results in e-mails to certain 
people or creating notes “to self” on the desktop about making certain calls, 
looking further into some topic etc. Finally, when the project is completed or 
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is no longer active, the user archives the information so that it is available in 
the future. 

1.2.1 Filing 

Filing does not necessarily imply a “tidy” or “well organized” 
structure. As seen in the scenario, a single classification was used to 
file the downloaded documents. Filing downloaded documents into a 
very simple structure is also an example of filing current workspace. 
Keeping track of the current workspace (in this case, the most 
recently found documents) is easy for most users according to 
Barreau and Nardi [3]. This means that as long as documents are 
fresh, they are unlikely to cause any “problems”. The afore mentioned 
studies [3][21] together with previous research (e.g. [9][22][29]) also 
indicate that filing documents for archiving is something that people 
tend to avoid, choosing to throw away documents rather than trying 
to keep them in a “tidy” hierarchically organized fashion. The reason 
for this, according to the studies, is that many people find the task of 
filing documents “tidily” takes more time than it saves, which also 
seems true on a workspace level. 

1.2.2 Managing documents 

In file systems today, filing and managing documents are integrated 
tasks. Gemmel [9] states that “Computer file names mangle together the 
concept of ID, name, physical location and hierarchical organization.”. Filing 
using a traditional file system revolves around choosing the 
directory/classification structure the user prefers to store documents 
in, and the document management sub-task of managing document 
concerns how and where the user’s file system and applications 
require the document-files to be stored. Please note the difference 
between document management and it’s sub-task of managing documents, 
described in this paragraph. 

1.2.3 Locating documents 

One strong reason for filing documents is to aid the process of 
locating the documents in the future. Users have several ways to find 
documents in a collection. For personal document collections, 
previous research by Barreau and Nardi [3] indicates that browsing is 
the preferred method, opposed to logical search (search by query for file 
name etc). How successful document browsing is depends very much 
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on how the user has filed his or her documents and how familiar the 
collection is. A “good” hierarchical structure can guide the user to 
finding what he or she is looking for in the same way a “bad” 
hierarchical structure can mislead and make it harder for the user to 
browse for documents. Logical search methods depend less on how 
the collection is organized in terms of filing structures. Instead, the 
rate of success for logical search methods depends on the available 
document properties, or in the case with the file system – file 
properties. 

1.3 What’s wrong with using a hierarchical 
file system? 

As mentioned above, how documents are filed affect how they can be 
located by browsing, and available properties or attributes linked to 
them affect how logical search methods perform. 

If the file system is used as a document management system, all 
limitations and constraints in the file system also constrain and limit 
document management. File names – meshing together concepts of 
ID, name, location and hierarchical organization, are very important 
today. Document file names and file path together with other basic 
file properties such as size and date of creation/modification, 
constitute the most accessible document properties. When a user 
wants to browse or search for a file, this is the information used by 
most tools, in most file systems. 

Hierarchical file systems are based on using a hierarchy to store files. 
Files are the leaves of the branches (the directory structure) of the 
tree (the file system). One leaf can only belong to one branch. This 
means that if the user has a document “People on Horses”, the user 
might have to choose between classifying the document as a leaf of 
the Horses branch or as a leaf that belongs to the People branch. If 
the user puts the document into the Horses branch, later on, when 
the user wants to browse for it, the user will have to make the same 
decision – “Do I look for it in the Horses branch, or the People branch?” 
This is not easy when many alternatives are equally good and “the 
best” document classification does not really exist. Another problem 
is that hierarchical categorization taxonomies can be very troublesome 
to create. One of the difficulties lies in choosing categories and 
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sorting them into a hierarchy. There are also situations when the 
hierarchical structure needs to be expanded or changed. File systems 
today have little support for this. These last two mentioned 
difficulties are also experienced in the field of knowledge 
representation. For knowledge representation, ontology design is 
mostly done as a bottom-up process, all leaves known, because using 
a top-down approach is generally considered much harder [24]. Since 
it is almost impossible to predict which documents a document 
collection will contain in the future, which is why, organizing a 
constantly growing document collection, in almost all cases, means 
applying a top-down approach. The user has to predict what 
hierarchical structure is the best to use. If the user makes a wrong 
choice, the file system provides little support to restructure the “bad 
parts”. 

 

Figure 1 Multiple categorization is not possible in hierarchical file systems. 

1.3.1 Band-Aid solutions 

A possible solution to the problem mentioned above is to file the 
document in one folder, create a copy of the file and store it in the 
other folder. This however, results in two problems. The first is that 
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twice as much space is used. The second concerns versioning. 
Because the two copies of the file are separate instances, the user 
must manually see to that the separate copies contain the same 
content. This may be fine when applied to only one document, but as 
this strategy is applied to more documents, it becomes more difficult 
for the user to remember which files to update. 

One way to address these issues is to allow file instances to be 
referenced or linked from multiple locations. Different 
implementations providing such functionality exists. Windows and Mac 
OS (until Mac OS X) have used essentially the same solution but with 
different names – “Shortcuts” in Windows and “Aliases” in Mac OS. 
Shortcuts and Aliases are files themselves that enable the user to jump 
to a certain location or file without having to go to the linked 
location. In UNIX file systems, another type of link exists – the 
symbolic link. Symbolic links exist on file system level and act as real 
references to the linked location/file. The difference in use experience 
is that with aliases and shortcuts, it is not guaranteed that all 
applications can see aliases or shortcut files as the links they represent; 
with symbolic links, this is guaranteed. Because links have to be 
created manually, they also have to be kept up to date manually. This 
means that if a user moves or deletes files, links that have not been 
updated become dead links. This issue may not exist in smaller 
document collections, but as a collection grows and gets re-organized, 
using manually created links to solve multiple categorization problems 
is a solution with serious scalability issues. 
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2 Survey 

The different attempts to improve the document management 
situation for the user can be divided into three approaches. The first 
is to improve the user interface for manipulating the document 
collection; or how the document collection structure is visualized. 
The second is to use automated and/or intelligent system 
components to reduce user workload. The third approach is to enable 
the user to use more flexible/powerful structures to organize or store 
documents. The different technical approaches solve different 
problems related different user activities [5], such as a) filing documents, 
b) managing documents, and c) locating documents. For example, graphical 
improvements tend to affect navigational issues related to filing and 
locating. 

This chapter will review previous research related to both technical 
aspects of how to solve document management problems and user-
centered aspects of what the different solutions contribute to different 
document activities. 
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2.1 Three approaches to ‘How to improve 
document management’ 

The classification of approaches presented here is not the only one 
possible, and many systems implement more than one of these 
approaches in order to provide as much improvement to user 
document management as possible. 

2.1.1 Improving the (Graphical) User Interface 

This first approach focuses on strategies to make document 
management tasks easier without changing underlying mechanisms, 
which mean that they can be used together with existing hierarchical 
file systems. User interfaces can be command line based, two-
dimensional, or three-dimensional. Most attempts to improve current 
interfaces however, use either 2D or 3D approaches. One of the ideas 
of UI improvement is to shift the cognitive load associated with 
navigating information structures to the human perceptual system. 
Even though interfaces differ depending on the number of 
dimensions used, there is research that indicates that there is little to 
gain by using 3D instead of 2D [4]. 

The desktop metaphor lets users organize documents spatially and 
systems such as Data Mountain [28] implement similar, but enhanced 
spatial document management environments. Besides taking 
advantage of spatial memory, another way of reducing cognitive load 
is to provide the user with a better view of the existing hierarchical 
structure, providing context surrounding a document or a group and 
its relations to other elements in the hierarchy. These approaches 
usually center on a node of focus and display context around it. Some 
systems, e.g. Hyperbolic Browser [16] distort the view of the context in 
a fisheye view manner in order to make room for more context 
information. For an overview of distortion-oriented presentation 
techniques, see [18]. Others, such as Goldleaf [6] and Cone Trees [27] 
avoid distortion, claiming distortion has a negative effect on using 
spatial memory. 
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Figure 2 Browsing hierarchies in the Goldleaf browser 

 

Figure 3 View from Hyperbolic Browser 
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The Pile metaphor [22][29][33] differs from the previous mentioned 
GUI approaches by using a real world concept similar to the desktop 
metaphor. On a UI level, the Pile metaphor enables the user to create 
piles of documents that are browsable in ways more similar to real 
world piles instead of opening window-views of folders. Both size 
and appearance of the pile depends on how many and what kind 
(both content and media type) of documents are contained and the 
pile. A Pile desktop object can be browsed in two ways, either by 
visually scattering the contained documents for an overview, or by 
viewing proxies that represent documents. Proxies can among other 
things, be thumbnails for images or keywords for a text document. 
Color encoding documents in the pile is also provided to enable 
visual document recognition. 

The previously mentioned technologies are mostly concerned with 
relatively small document collections. When it comes to larger 
amounts of documents one approach to helping the users deal with 
the vast amount of information is to cluster documents and visualize 
them in either 2D or 3D space as is the case with Galaxies [11]. 

2.1.2 Using automated or intelligent components 

The use of automated components in document management systems 
is currently limited to systems dealing with very large and mostly 
unfamiliar document collections, such as online libraries and other 
non-personal document collections. Automated approaches range 
from automatic clustering after analyzing documents [17][19], to 
assisted information retrieval (e.g. used by many search engines). 
Most techniques rely on statistical algorithms (mostly vector space 
model-based [30][32]), but systems that use neural networks such as 
WEBSOM [2][12] have also been researched. The different approaches 
can be more oriented towards helping the user browse the document 
collection, or provide assistance by gathering documents based on 
different types of queries. Clustering approaches are generally more 
browse-oriented, i.e. they help users explore what is available. While 
clustering uses document analysis to form clusters of documents, 
there are other less advanced methods that automatically group 
documents for users. Property or content based systems like Placeless 
Documents [5] and Semantic File System [10] allow users to access 
fluid collections or virtual directories that consist of documents that have 
been automatically gathered by the system as a result of a query or 
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rule applied on the document collection. Such a rule might be “gather 
all documents by author Baz”. The Pile metaphor [22][29] uses both 
automatic gathering and clustering; clustering being used to 
automatically create sub-piles – extracting documents from the pile 
set according to certain criteria. One approach that deviates from 
those mentioned above is utilizing agents to perform certain tasks as 
explored with Haystack [13]. 

2.1.3 Using more flexible information structures 

In the introduction, file system links of different kinds were presented 
as a solution to problems related to filing, locating, and managing 
documents. These were classed as Band-Aid solutions since they only 
serve as a patch on top of the hierarchical file system. Links have to 
be managed just like files/documents and it is always possible for 
them to break and become dead links. 

Several attempts have been made to provide users with a non-
hierarchical management system that provides multiple categorization. 
Some of these approaches such as Placeless Documents [5], 
Lifestreams [8], MyLifeBits [9], Semantic File System [10][25], and 
Xtend [23] use a set-based approach instead of using hierarchical trees 
to organize files. The set-based approach decouples document 
organization and document storage. The location of a document is 
not the same as in which grouping(s) it is found. In this way, a 
document can belong to several organizational groupings (which can 
be hierarchical) without needing to be duplicated. Implementations of 
this approach exist at different levels, both on file system level as with 
Semantic File System [10][25] and on application level (e.g. Placeless 
Documents [5], Lifestreams [8], MyLifeBits [9], and Xtend [23]). 

How the sets are treated, differ from implementation to 
implementation. Lifestreams [8] is an system that highlights the time 
aspect of documents – presents documents and files using a 
chronological metaphor. Placeless Documents [5] and Semantic File 

System [10] use document properties as key metaphor. In these 
systems, documents are organized (grouped, filed, presented, etc) 
according to whatever properties they have. 
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Figure 4 Lifestreams 

2.2 Three document management activities: 
Filing, Locating, Managing 

When it comes to document management, no matter what technique 
or approach is used, what is important is how it affects the task. Four 
tasks, or activities, were presented earlier, filing, managing, locating, 
and sharing. How the different approaches affect the first three of 
these will be briefly presented below. Though sharing documents is 
an interesting and important document related activity, it is beyond 
the scope of this thesis and will therefore not be discussed. 

2.2.1 Filing documents – ‘Where do I put this document?’ 

Filing is made difficult by the hierarchical file system by stating that 
there can only be one category per document. If a document is not 
compatible with the current directory structure, it is necessary for the 
user to be “creative”. The systems mentioned previously 
([6][16][27][28]) that try to improve the user interface or visualization 
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of the hierarchical storage can only make the hierarchy clearer. They 
do not help with problems inherent to the hierarchical storage model. 
Set based approaches are better at this. In particular, 
property/content oriented implementations such as Placeless 

Documents [5], MyLifeBits [9], and Semantic File System [10]. In these 
systems, documents can be filed in multiple logical locations. The 
notion of virtual directories [10] or fluid collections [5] help the user by 
providing a mechanism to automatically and dynamically file or 
“gather” documents into a certain logical location. Time metaphor 
based implementations such as Lifestreams [8] and TimeScape [26] can 
completely remove the need to file documents, since they rely on 
different time-properties of the documents rather than logical 
location. Automated system components can also help the user with 
the filing task by extracting document properties to be used by for 
instance virtual directories/fluid collections [5][10], or by automated 
filing using rules similar to those used by e-mail software as suggested 
in the Pile metaphor [22][29]. 

2.2.2 Managing documents – ‘Documents and the file 
system.’ 

As mentioned in the introduction, managing documents using a file 
system inherits file management issues such as file dependencies and 
storage space allocation. Approaches that exist independently or 
replace the hierarchical file-system (such as [5][8][9][23] mentioned 
above) can eliminate management issues (e.g. taking care of file 
dependencies) related to file system. Systems that decouple the 
document collection from the file system also have the potential to go 
beyond the file system. They can e.g. attach more content-related 
properties (such as document author, and document title) to 
documents. 

2.2.3 Locating documents – ‘Where did I put that 
document?’ 

Of these three activities, locating files seems to be the most important 
one when reviewing previous research. Browsing directory structures 
is inherent to file systems and logical search using at least file names is 
implemented in almost all operating systems. Even though much 
research has been devoted to improve how this task is solved, an 
optimal solution does not seem to exist. Different approaches have 
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different pros and cons, and depending on the scenario, they can be 
more or less effective. In addition, browsing seems to be the 
preferred method for most users [3]. With browsing in mind, 
approaches to improve document location include a) alternate 
hierarchy visualization [4][16][27], b) automated document clustering 
or organization sometimes used in conjunction with optional 
visualization [1][12][17][19], c) using a time centered metaphor [8][26], 
d) taking advantage of spatial cues and spatial memory [4][6][28],  and 
e) implementing new interaction components [22][29]. When it comes 
to both logical search and browsing, one approach is to provide more 
content related document properties (keywords, content, author etc.) 
or provide multiple categorization. By providing more content-related 
properties, the systems allow the user to search for documents by 
adding or removing document criteria used to gather documents 
similar to using Dynamic Queries as described by Ahlberg [1]. 
Multiple categorization on the other hand can be used to provide 
multiple paths to the same document. 



THESIS QUESTION 

15

 

3 Thesis question 

As presented in the introduction, many of the problems encountered 
in document management are related to the hierarchical file system, 
and given the conducted survey, there does not seem to exist a 
definite solution to these problems. 

Media-players are applications that allow users to play and organize 
and manage different kinds of media files, such as audio, images, and 
video. Examples of such players include Windows Media Player™, 
Real One™, iTunes™ and Media Center™. A possible definition of 
what a document is, could include media-files, so although media-
players are special-purpose applications and do not address all 
possible document-management issues, the media-player model 
provides solutions that could be used for certain document 
management tasks. For example, most media-players make it possible 
to organize files into multiple categories using playlists as well as use 
file content for management tasks – approaches which were also 
found to be beneficial in document contexts in the survey. 
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This thesis explores some of the consequences of extending the 
media-player model to handle document-types (and sub-tasks) 
associated with writing a thesis. Considering the connection between 
media-files and documents, it is anticipated that applying the media-
player model to document management will result in 

a) interesting insights relevant to this type of task (thesis-writing) 
b) insights about document attributes connected to this type task 
c) insights regarding strengths and limitations of the media-player 

mechanisms when used to support such tasks 

It is clear from the survey that some of the technology used in the 
media-player model is similar to the technology used in researched 
document management systems. However, the media-player model 
also provides an approach that includes elements which have risen 
from user needs, and is used by a very large user group. 

The goal of applying an approach originating from the domain of 
media files to the domain of documents is discover if there are tasks 
that are document management specific and do not exist when 
managing media files, and if so to describe some of them. 

How the exploration was conducted will be described in the next 
chapter, followed by the design insights and conclusion. 
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4 Extending the media-player 
model 

In order to explore some of the consequences of extending the 
media-player model to the domain of document management, an 
implementation of such a system named DocPlayer, was made. Key 
concepts from the media-player model were implemented in 
DocPlayer, which was used and explored during development by both 
the author and briefly by an additional user in the context of writing 
master level theses. 

This chapter presents the process of extending the media-player 
model and how it was implemented. A description of the final 
implementation is also provided. 
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4.1 Translating media-player concepts to 
document management 

As mentioned in the problem statement, the two key concepts to be 
extended to document management are playlists and use of 
media/document file-properties. Playlists allow media players to 
decouple the media collection from the file system and media files can 
be contained by multiple playlists. Since these features are inherent to 
sets, it seemed appropriate to use a set based approach to implement 
playlists. From now on, both “playlist concept” and “set based 
approach” will be used to refer to the same idea. Using a relational 
database allows the document collection to be managed as a set and 
subsets. Further, using a database for back-end management also 
enables document properties to be created, stored, and managed in an 
efficient way. 

Media players use sets of media file properties that differ slightly from 
player to player. However, there exists a basic set, {title, artist, album, 
year, genre, comment, track number}, which almost all players make use of. 
It is possible to use a similar set for documents; artist translating into 
author(s), album into publication, and genre perhaps translating into 
keywords, but it is also possible to extend this set by adding 
properties, e.g. {citations, references, copyright, date read}. 

Playlist management in media-players is done in different ways. For 
cases when playlists exist as files, the file-system is used, whereas 
systems that maintain an internal database provide internal tools. 
These tools are often very similar to those provided by the file 
system, i.e. they provide methods to copy, delete, and move. Most 
players also support “drag and drop”. 

Some media-players provide a tightly coupled search system that can 
be used by the user to browse the media collection by providing the 
media player with search criteria. This interactive browsing technique 
can be directly applied to an extension into the document domain. 

Certain aspects of the media-player model however, do not translate 
well to the document domain. In a media player, a playlist of media 
files mean that the files are to be played – presented in a certain 
sequential order. Documents cannot be “played” in the same sense as 
media files can, even though the function of presenting a document 
e.g. by displaying a text document page by page is available. 
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Except for the play-control components of the user interface, a 
generic media player user interface does not need any special 
modification for use with documents. 

4.2 Method of implementation 
DocPlayer was implemented in Java 1.4.2 using the MySQL 4.0 
database to store and manage document collection information. 
Database systems implemented in Java were considered to provide 
better integration possibilities, but in the end, MySQL was chosen 
due to better performance. 

Applying the media-player model to a document management system 
was done iteratively, starting with a design with very basic support for 
Groups, Smart Groups and very few document properties. Each 
version was implemented and used, providing the basis for improving 
the next version regarding both user interface and system 
architecture/design. 

4.3 System description 
DocPlayer provides the means to a) import documents into the 
document collection, b) manage the collection (both documents and 
Groups), and c) open and view documents in the collection. Since the 
concept of “playing a document” is not as relevant as playing media 
files, the “play” functionality of media players was excluded from the 
implementation. Opening documents in correct viewers can however 
be seen as a form of “playing” a document. The implemented 
functions and management tools will be described in detail below. 

4.3.1 System architecture and GUI 

The strategy chosen to decouple the document collection from the 
file system was to use a database to manage document information 
and provide the user with a GUI to manipulate and explore the 
collection. The GUI consists of a) a view of system generated Groups 
and user Groups to the right, b) a space for listing documents, c) the 
Quick Search box, and d) a toolbar. 
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Figure 5 System layout 

4.3.2 Document management 

Importing a document means that it is introduced into the system. 
However, a newly imported document does not belong to any 
specific Group. Without having added a document to any Group, it is 
only possible to find the document by viewing the “most recent 
imported documents”-Group, searching for the document, or by 
visiting a system generated Group (see 4.3.5). Adding a document to a 
Group is done by selecting it through one of these views and adding 
it to a Group. When a document belongs to a Group, it is possible to 
perform all standard operations – copy, move, and delete. 

Deleting a document in a set-based system is a little different from 
deleting a document from a hierarchical file system. Because of the 
properties of a set-based system, the user has two main options – a) 
remove the document from the Group, and b) remove the document 
from the collection all together. As will be presented in 4.3.4, when 
the user views a Group, the content of sub-Groups is also presented. 
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This means that when the user wants to delete a document after 
selecting a Group, the system must also check for references to the 
document in sub-Groups (see Figure 7). 

 

Figure 6 Moving a document 

 

Figure 7 Deleting a document 
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4.3.3 Managing document properties 

In the previous suggestion on how to extend media file properties to 
documents, the media file set of properties was expanded as well as 
remarking on enabling the user to add custom properties. DocPlayer 
however, only implements some of these, and does not allow users to 
add their own document properties. The property set used in 
DocPlayer was {name, location, import date, date of modification, keywords, 
author(s)}. The reason for the limited set was to speed up development 
and because this limited set was believed to be illustrative enough. 

Property assignment is done by selecting a document or a batch of 
documents, choosing a property to edit in the right-click menu, and 
then manually entering the information. When several documents 
have been selected, the entered value is applied to all documents. The 
user is also presented with the option to choose an existing value 
from the batch of selected documents and apply it to all selected 
documents. 

Keyword extraction 

The keywords-property differs slightly from the other document 
properties in DocPlayer in one aspect, since the system provides 
simple automated keyword extraction based on how a document has 
been filed in the file system from which it is imported. This is done 
by using elements in the documents file path as keywords. 

4.3.4 Groups and Smart Groups 

The set-based implementations of the playlist concept were named 
Groups in DocPlayer to reflect the organizational features rather than 
being “a list of items to play”. Groups can be named by the user and 
are essentially static sets of documents to which the user can manually 
add documents, just like a playlist used in media players. 
Implementing the decoupling properties of playlists means that any 
document from any view can be added to a Group – adding a 
document to multiple Groups does not mean that the document is 
stored in multiple locations. Even though playlists in the media-player 
model are usually not nested, playlists in media-players can be 
combined during a session to form an aggregated list. In the 
DocPlayer, Groups can be nested, creating a tree of Groups. 
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Figure 8 Editing the authors associated with a document 

 

 

 

Figure 9 Editing authors for a batch of documents 
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Figure 10 Creating a new Group 

Some media players allow the user to search the collection for media 
files that match certain property criteria similar to the property-based 
systems mentioned in the survey. To empower the user as much as 
possible, Smart Groups, with such functionality were implemented. 
Smart Groups are associated with a query and in effect, form a virtual 
group that contains all documents that match that specific query. 
Another way to view Smart Groups is to view them as dynamic sets, 
where content depends on the document collection. The content is 
always updated according to the rule assigned. For instance, a Smart 
Group that uses a query for “PDF-documents that have a name that 
contains the string ‘visualization’”, will update itself when new PDF-
documents having a name containing the word “visualization” are 
introduced to the document collection. 

It is possible for Groups to contain Smart Groups. However, Smart 
Groups cannot contain Groups or specific documents, i.e. no specific 
document can be added manually to a Smart Group as with an 
ordinary Group. 
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Figure 11 Creating a new Smart Group 

Recursive views 

When selecting a Group, not only the documents contained by the 
selected Group are displayed. Documents contained by sub-Groups 
and even sub-Smart Groups are displayed, and provide an overview 
of the total set of contained documents. This recursive listing is more 
true to the use of a set-based approach than a non-recursive listing 
because sub-Groups then act like sub-sets. 

4.3.5 Generated Groups 

DocPlayer provides certain automatically generated groups. Examples 
of these are ‘file type’ groups – containing all documents of a certain 
file type, and ‘keyword’ groups – containing all documents that have 
been assigned a certain keyword. For every file-type/keyword, a non-
editable Smart Group is created which collects all documents of that 
specific file-type or keyword. Besides these file-type and keyword 
groups, automatically generated groups are also provided for each 
known author. Furthermore, the user also has access to a system 
group that lists the 100 most recently imported documents. 
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The system generated groups for authors are created by using a 
simple regular expression to extract names from the author(s)-
property. 

 

Figure 12 System generated Groups 
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4.3.6 Group management 

Group management in DocPlayer is very straightforward using the 
standard operations copy, delete, and move. Both ordinary Groups 
and Smart Groups can be managed in this way. Due to restrictions in 
Java however, drag and drop was not implemented. 

 

 

 

Figure 13 Deleting a Group 
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Figure 14 Moving a Group 

4.3.7 Quick Search 

The Quick Search box implemented in DocPlayer enables users to 
perform database queries of different sorts. In the example below, 
Quick Search has been used to find documents written by the author 
“Paul Dourish”. The search shown in the figure below will display all 
documents where the author(s)-property contains the string 
“dourish”. 

 

Figure 15 Using Quick Search 
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4.3.8 Database 

The database was designed to contain three types of items – 
documents, Groups and Smart Groups. Properties associated with 
documents, such as name, location (in file system), keywords, last date 
of modification, and so on are stored in a modular way to enable an 
infinite number of properties/document to exist. The database also 
stores information on which documents and Groups are contained by 
a certain Group, and what query is associated to which Smart Group. 
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5 Analysis: Design insights 

The context of writing a thesis provided several needs and tasks, 
which a document management system should be able to help 
perform. Although not all of the tasks linked to the activity of writing 
a thesis are necessarily applicable to general document management, 
many of them can definitely be called document management tasks – 
in particular tasks related to managing references, notes, as well as the 
different documents that contribute to the final thesis. Using a media-
player model/set-based document manager, which uses content 
related document properties can aid in the tasks of filing and 
browsing a document collection, by e.g. providing multi-category 
document categorization, and dynamic content-based grouping 
techniques. Multi-category document categorization allows for more 
flexible filing and browsing compared to hierarchical file systems, but 
new category management issues are also introduced. 

It is true that by both developing and using the application, the author 
of this thesis might find tasks easier to perform compared to an 
average user; also, given that the context of exploration was single 
document creation, performance for general document management 
cannot be inferred. This is why the findings discussed in this chapter 
should be seen as insights rather than claims. 

These insights will be presented and discussed in greater detail in this 
section by relating them to the established, traditional document 
management tasks of filing and locating. Special attention will be given 
to insights related to document specific tasks found in the context of 
writing a thesis that are not encompassed by the media-player model, 
and how additional document properties can redefine document 
management tasks. The insights presented in this section will also be 
summarized in the final chapter. 
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5.1 Overview 
Document management using the media-player model starts with 
importing documents into the collection managed by the system, 
which decouples the document collection from the file system. Even 
though the non-automated process of importing documents (the user 
must select a directory to import files from) can sometimes be found 
taxing, it can help increase the impression of a decoupled document 
collection. Knowing and trusting the collection to be decoupled from 
the actual files in the file system is a good thing. Many of the 
documents used during thesis writing are quite important, and if they 
are to be moved around and deleted from different groupings, it is 
important for the system to make it clear that it is impossible that 
anything harmful can happen to the real “physical” file. 

While the task of importing files into a collection exists in the both 
the media and document domain, the explorative development phase 
drew attention to the possibility that importing documents into a 
collection can be a more demanding task than importing media files. 
When importing documents, the user may already have an idea of to 
which Group the documents should belong. Allowing the user to 
specify this when importing removes the sub-task of finding the 
newly imported documents in the document collection and then 
adding them to a Group. For media files, audio files in particular, this 
is less important since meta-data about e.g. what album the files 
belong to is often present. This meta-data enables the system to 
automatically group media files. Importing files into a specific 
location is also less important for media files (again audio files in 
particular) because a music album very seldom (if ever) receives new 
tracks, whereas logical groups of documents are likely to include 
additional documents as the collection grows. A concrete example is 
the case of the user having a Group for “Research papers” – by 
letting the user import documents directly into this Group, the user 
does not have to copy the documents from the list of last imported 
documents to the “Research papers” Group. 

5.2 Filing in a thesis writing context 
In the context of thesis writing, three classes of documents need to be 
filed. These classes are references (research papers, books, newsgroup 
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postings, etc.), notes, and the documents that actually constitute the 
thesis. As stated in the first chapter, the main reason for filing in this 
context and very likely most other contexts, is to make it easier to 
locate documents in the future. Locating documents is connected to 
filing documents in the sense that the structures used to file 
documents are also structures used to browse documents. 

A great deal of the scientific papers reviewed during the thesis writing 
process, were digitally obtained through various online libraries. The 
background research for the thesis also meant keeping track of 
various web pages containing references and resources. Furthermore, 
the writing process involved many documents containing notes and 
logs concerning both implementation and the actual thesis. In total, 
the number of documents that were contained by DocPlayer in this 
context was about 200. 

5.2.1 Freedom of choice 

The playlist-like, set-based Groups used in DocPlayer, enable much 
more flexible filing compared to using a hierarchical storage model. 
Instead of trying to identify the folder to put a certain document as 
must be done in the traditional file system, users are able to apply 
multiple hierarchical grouping solutions – documents just have to be 
filed as seen fit. Instead of imposing a one-solution model, the set-
based approach allows multiple solutions. Even though hierarchical file 
systems present document management problems, hierarchical structures 
are not bad per se – it is when strict hierarchical structuring becomes 
the method of storage that the problems presented in the first chapter 
arise. For instance, in the context of writing a thesis, many research 
papers in digital format were collected. These were grouped into 
several overlapping Groups serving both administrative and logical 
functions. All papers were put into one specific “Research Papers” 
Group, but the research paper collection was also sub-grouped into 
Groups related to when the documents were found (paper batch1; 
paper batch2 etc.). If one interesting paper was found, referenced 
papers and citing papers were often also downloaded, forming an 
experienced relational context. By grouping these documents 
together, this search process can also be “experienced” (i.e. the 
context in which the document were found) at a later point. Another 
parallel grouping structure was to divide papers into “papers that have 
been printed”, and “papers which have not been printed”. 
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Figure 16 Documents filed in the batch 5 Group 

5.2.2 Reminding functions of document groups 

A new set of reminding capabilities also emerge by using the set-
based organizational structure. As pointed out by Barreau and Nardi 
[3], one common use of the desktop is to place documents in certain 
locations to serve as reminders for future tasks. By using DocPlayer when 
writing this thesis, it was possible to add inspiring documents to 
relevant Groups so that they would not be forgotten in the future. 
For example, several interesting papers on document visualization 
were found while doing background research. Even though the 
documents were relevant to the current project, they could also be 
placed in a Group for the author to use or be reminded of in the 
future. 

As illustrated by the previous example, parallel group structures can 
be very useful and can aid both future collection browsing as well as 
allowing the user to remember what actions have been performed on 
documents. Other parallel group structures that were found to be 
useful were Groups that remind the user whether or not certain 
research papers were worth looking into further, say for instance to 
review document citations or references. 

5.2.3 Assisted filing using Smart Groups 

Smart Groups assist filing in many ways by automatically collecting 
documents that match the specified rule. For instance, the user might 
be collecting research papers and importing the into the document 
collection, if the user is interested in e.g. self-organizing maps, the 
user can create a Smart Group that automatically collects papers that 
have properties related to “self-organizing maps”. To do this, the user 
could create the Smart Group with the rule keywords=<self-
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organizing maps>. This Smart Group would only collect 
documents with the self-organizing-maps-keyword, but the user 
is free to add rules, which use other related meta-data. 

When writing this thesis, several documents were created besides the 
main thesis document. These documents contained notes, URLs, 
thoughts, ideas etc. by assigning these documents the keyword 
“note”, a Smart Group could automatically collect these documents 
as they were imported into the collection. The use of the keyword 
“note” in addition to assigning documents a “project x” keyword 
enables user to revisit previous work in useful ways. Browsing for old 
notes using such keywords could help users remember ideas for e.g. 
future projects. However, one problem using the assisted filing using 
DocPlayer is that fact that the property assignment process is not very 
efficient. See section 5.4 for a detailed discussion. 

5.2.4 Group centered filing vs. Document centered filing 

Even though the media-player model offers many ways to make filing 
an easier task for the user, the model is not perfect. The approach 
used to organize documents into hierarchical groups in the media-
player model is essentially group centered, which can be a limitation since 
some tasks require a document centered approach. Being group centered, 
the media-player model uses management tools that manipulate and 
display the contents of a Group (i.e. “This Group contains these 
documents that you can move, copy etc”). The opposite – a 
document centered approach, means providing tools and a method of 
presentation that focuses on the document. Such an example would 
be to present which Groups a document is contained by and providing a 
system interface that enables the user to manage such aspects of the 
document collection (i.e. “This document is contained by the 
following Groups, do you want to change this set-up?”). 

Use of DocPlayer during both development and the writing process 
produced situations were a document centered interface would have 
allowed the user to apply a different approach to the document 
management tasks. One example comes from adding documents to 
Groups – when a document or a set of documents were considered to 
belong to more than one Group, using the tools provided by the 
media-player model, the document(s) have to be added to each 
Group separately. The more Groups a document is to be assigned to, 
the more tedious the task of Group assignment becomes using the 
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media-player model. For example if , three papers about clustering 
techniques are to be added to the Groups “Research Papers”, 
“Future research”, and “Master Thesis->Papers”, three “add-
actions” have to be performed. A document centered interface 
addition could reduce this to one action. One interesting note on this 
issue is that it does not exist in hierarchical file systems, since multiple 
categorizations are not possible in such a system. 

5.2.5 Filing workspaces 

By using a set-based grouping approach, the media-player model 
provides a way to organize documents into different workspaces. 
Barreau and Nardi [3] talk about workspace as files and documents 
that are important to the user at a specific time, e.g. documents 
related to this thesis belong to this thesis’ workspace. The media-
player model provides access to multiple workspaces in two ways by 

� enabling users to put the same resource or document in as many 
workspaces as he or she wishes 

� enabling users to create multiple workspaces without having to 
put away old workspaces 

As mentioned before, the set-based approach used in the media-
player model allows documents to be filed into multiple Groups. For 
multiple workspaces, this means that sharing resources between 
projects becomes easier. If for example referenced documents or 
notes that have been collected for this thesis are relevant to a future 
project, they can also be added to those Groups without affecting the 
thesis workspace. In addition, documents do not need to be moved 
which makes it possible for user to revisit old workspaces in ways 
similar to those provided by time-oriented systems mentioned in the 
survey. 
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Figure 17 Because media-player model is group centered, these three document-to-Group 

assignments shown in the figure have to be performed as three separate tasks. 

5.2.6 Filing limitations 

During the use of DocPlayer in the thesis-writing context, it was 
noted that the media-player model has some limitations that may pose 
problems for document management. In one regard, the implemented 
media-player model is still limited by hierarchical storage – since 
groups of documents are hierarchically stored and organized, it is not 
possible for the same Group (Group A) to be contained by two 
Groups (Group B and Group C) at the same time. Even though it is 
possible to add the first set of documents to another, it is not possible 
to use the same Group instance. Duplicating Groups in DocPlayer 
present the same problems as duplicating documents in a hierarchical 
file system. Even though duplicate use of storage space is not a big 
problem in a decoupled document management system (compared to 
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hierarchical file systems), versioning issues still exist. This means that 
Groups that are supposed to be identical have to be maintained and 
updated manually, which is a solution that does not scale well. 

Furthermore, the use of Groups for filing, limit the use of Smart 
Groups and Quick Search. Because Group-membership is not a 
property, Group-membership cannot be used to in e.g. Smart Group 
rules. This means that by using Groups, which deviate from the pure 
set-based approach, it is not possible to tell the system to create a 
Smart Group that “collects all documents about visualization that 
exist in the <group name> Group”. For further discussion on the use 
of Groups and the use of properties, see 5.6. 

5.3 Locating documents in a thesis writing 
context 

By importing documents related to the master thesis project into 
DocPlayer, it was possible to browse and search the collection in ways 
not available using traditional hierarchical file systems. The set-based 
organizational structure allows multiple browsing pathways to the 
same document, and Smart Groups help users browse the collection 
by content. 

Re-iterating the fact that structures used for filing are also the main 
structures used for browsing files, filing a document into multiple 
categories mean that it can be found by browsing different paths, not 
just a single path that was deemed as “the best choice” as with 
traditional file systems. 

There are many ways of defining browsing and searching. One 
possibility, used in [14], is to postulate that the tasks of browsing and 
searching can be accomplished through navigation or querying, which 
are considered different tactics. These four terms (searching, browsing, 
navigation, and querying) will be used in the following way [14]: 

� Searching: The task of looking for a known target. 
� Browsing: The task of looking to see what is available in the 

world. 
� Querying: Submitting a description of the object being sought 

for (for instance, using keywords) to a search engine which will 
return relevant content or information. 
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� Navigation: Moving oneself sequentially around an environment, 
deciding at each step where to go. 

Ordinary web browsing using these definitions would be “browsing 
by navigation” and searching in a web context is usually “searching by 
querying”. Besides these two activities, the media-player model also 
supports browsing by querying and searching by navigation. 

5.3.1 Browsing by zooming 

As previously mentioned in the system description, selecting a Group 
does not only display the documents contained by the top Group, but 
recursively displays documents contained by sub-Groups as well as 
those that match the rules specified by sub-Smart Groups. This 
behavior enables users to browse the document collection in a 
zooming fashion – presenting fewer documents as deeper levels in the 
hierarchy are explored. Browsing by zooming is still essentially 
browsing by navigation. However, navigation in this sense means 
reducing the document space rather than presenting the user with a new document 
space. 

The usefulness this method of browsing can be illustrated using 
group structure taken from the thesis-writing context the application 
was used in. In the screenshots shown on the following page, five 
hierarchical levels are shown. By displaying an overview of the 
contained files when selecting a Group, the user is able to select a 
Group at a deeper level to zoom in on a more specific set of 
documents. Browsing by zooming also reduces the need to explore 
specific sub-Groups as with a hierarchical file-system, since 
documents in a recursive view are no longer hidden by the structures 
in which they are filed, as is the case with traditional hierarchical 
organization. This visibility may help in many cases. For example, if a 
document is misfiled in a hierarchical file system, the user may have a 
very though time finding it since the location into which the 
document has been wrongly filed into is not the logical location to 
look for it. By providing this type of recursive listing, such problems 
may be avoided. 
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Figure 18 Illustration of browsing by zooming in five steps. Note the diminishing amount of 

documents 
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5.3.2 Assisted browsing using document properties 

Besides browsing by zooming and using the overview capabilities of 
DocPlayer, the option of browsing the collection by properties is also 
available to the user. As described in chapter 4, the media-player 
model offers content specific properties for use used in browsing 
tasks. Browsing via properties can be done by using Smart Groups 
(user defined or system generated), or by using the Quick Search 
function. 

By creating Smart Groups, users can use the system to help them 
browse for files in an informed manner. Smart Groups, as previously 
described, contain user specified rules or patterns which enable the 
user to create a dynamic filing structure which when browsed, ensures 
that the associated group of documents is always up to date. Smart 
Groups are also an example of the connectedness between filing and 
browsing since the creation of a Smart Group can be seen as system 
aided filing as well as system aided browsing. During the thesis writing 
process, using Smart Groups in addition to document properties 
made it possible to set up Smart Groups that when browsed, always 
showed an up-to-date document listing. Two such examples are 
shown in the following page. One is of a Smart Group that collects 
documents given the keyword document management and the other 
is of a Smart Group for documents with the keywords note and 
exjobb. 

The use of system generated groups (see Figure 21), such as the 
groups for every author and keyword was useful on several occasions, 
e.g. when a certain paper was needed for reference during the thesis 
writing process. If the author was known, selecting the author’s 
generated Group presents relevant documents fast. Generated groups 
can also serve as some sort of document collection statistics or a 
summary of the document collection, reminding the user of what the 
collection consists of. 

In the thesis-writing context, the ability to browse by property was 
found to be practical when the user was unsure in which Group a 
certain document was filed, and when the user was unsure if the 
document had been filed at all. In many of these cases, the use of the 
system generated Smart Groups allowed one-step access to the 
requested document. 
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Figure 19 Smart Group contents and rule for collecting documents that have been assigned 

the keyword document management. 

 

Figure 20 Smart Group contents and rule for collecting documents that have been assigned 

the keywords note and exjobb. 
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Figure 21 Visiting a system generated keyword Group 

5.3.3 “Browsing by searching” – Browsing by querying 

By using the Quick Search feature from the media-player model, it is 
possible for the user to engage in browsing tasks using queries to the 
document collection. For example, if the user wants to find out what 
documents in the collection are related to visualization and document 
management, the user can explore this subset by using Quick Search 
(see chapter 4.3.7) and a query that requests for documents with e.g. 
the keywords visualization and document management. When 
browsing by querying, it becomes evident that document properties 
related to content, known by the system can be very relevant to 
whether the user is able to complete the task or not. Less information 
about document content translates into fewer hits, which makes the 
browsing by querying tactic less effective. 

While using the application during thesis writing, much information 
on the relevant documents was entered (i.e. manual property 
assignment), resulting in this method of browsing being effective in 
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many cases. For instance when checking what notes written about the 
implementation, this method, by typing in the relevant keywords in 
the Quick Search field produces results in fewer steps than browsing 
keywords via the Group hierarchy. This is because it is possible to 
combine keywords using queries. When using the Group hierarchy, 
two separate Groups must be browsed. However, whether the 
method is more effective or not in general is hard to say at this stage. 

5.3.4 Browsing issues 

As seen in the previous sections, basic as well as alternate/new ways 
to browse a document collection are provided by the media-player 
model. However, some aspects of browsing are not supported. One 
such aspect is the ability to move backward and forward through a 
history of browsed views. Such functionality is incorporated in 
applications for other domains (such as file browsers and web 
browsers) and is helps users use browsing as an explorative tool. 

It is very possible that browsing documents, in this case documents 
related to thesis writing, is a different task from browsing media files. 
In DocPlayer, a table view was the sole representation of documents. 
Viewing documents as thumbnails was not possible. Thumbnails are 
very useful when browsing visual content as it allows user to get an 
idea or preview of content in an accessible fashion. The contents of 
the documents used in this context were almost exclusively abstract 
and textual, making it more difficult to use thumbnails, so to give the 
user a similar view of documents, another form of representation has 
to be added to the media-player model. 

In the introduction, the concept of dead links was mentioned. The 
same situation i.e. references to documents that have been moved or 
deleted in the file system can occur in DocPlayer. However, 
implementing the possibility to synchronize the collection with the 
file system is a minor issue. 

Browsing document relationships 

Documents that reference each other form a graph of documents, 
which cannot be viewed or explored in any way using the media-
player model alone and since the task of exploring document 
reference graphs is central when writing theses, this should be 
provided by an application supposed to support such tasks. The 
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media-player model, using a linear table to present documents, does 
not facilitate this type of exploration. Aside from document-reference 
relationships, documents can be related by author(s), keywords etc. 
See section 6.2.2 for further discussion on this topic. 

5.4 Assigning document properties 
For certain media file-types (e.g. jpeg images, and mp3 audio files), 
certain meta-data is accessible through a standard interface. The 
values assigned to the different media file properties are in some cases 
assigned upon media creation, e.g. as with images taken by many 
digital cameras. In other cases, online databases can be used, as is the 
case with many music media files. For text documents such meta-data 
is less available. In the most basic case – the text file, even though 
meta-data such as publication date, authors, number of pages, etc. 
may be available in the textual content of the document, it can be 
difficult to extract such information. In other cases, the file format 
used might be proprietary property and even though meta-data exists, 
how to access the information is not publicly available. 

Like many media players, the DocPlayer features batch property 
assignment. To assign a group of documents the same properties, the 
user selects them, and can then assign them properties as a batch 
instead of having to assign properties to single documents, one at the 
time. Even though this is a minor improvement, it greatly reduced the 
time spent on property assignment during the thesis writing process. 

One simple form of automatic property extraction was implemented 
in DocPlayer. The user was given the option to use file path 
information as keywords, i.e. if the document ‘author-title.pdf’ 
is located in d:\papers\visualization\chi03, the words ‘papers’, 
‘visualization’ and ‘chi03’ would be used as keywords. How well this 
strategy works depends on how the user has organized his or her 
document collection prior to importing the documents. Some 
extracted keywords may be very relevant, while some may be of no 
use at all. The latter is especially true the case documents have been 
stored in certain location due to file management constraints. The 
case being that that file paths in hierarchical file systems are used for 
file identification, file storage and minimally for content description at 
the same time means that this keyword extraction method 
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suboptimal. However, it is still functional and served well to illustrate 
the use of system aided keyword extraction. 

5.5 Use of document properties 
As mentioned and illustrated above, having more document content 
information available, allows more solutions for document 
management tasks to be created. For example, if there is enough 
meta-data about documents, DocPlayer can help the user by 
automatically filing, as well as supply multiple paths to browse the 
document collection for a specific set of documents. 

Two of the aspects that make document management and media file 
management different, are that media files and documents use 
different sets of properties, and secondly, that documents and media 
files are used for different reasons and during different activities. For 
example, media files often have some sort of entertainment value, 
whereas the predominant use of documents (at least in a thesis-
writing context) is to store and present information. In the previous 
section, insights were presented that indicated that because media files 
and documents have different properties and attributes, the media-
player concept does not provide completely sufficient functionality 
when it comes to document management. For example, when 
browsing the document collection by using queries, the information 
accessible by DocPlayer determines which queries are possible to use, 
and when filing documents, the available meta-data about the 
documents determine which automated filing options can be used to 
help the user. 

5.5.1 Possible document specific properties 

Many properties associated with media files have document 
counterparts, for instance the length of an audio or video file can be 
compared to page length of a document. The title of an article can be 
compared to the name of a song; album with publication etc. 
However, some properties do not have such counterparts. Although 
the keywords property has some similarities with the genre property 
of media files, it is different in the sense that it uses multiple values. 
In the thesis-writing context, all types of documents benefited from 
the keywords-property. For example, notes were assigned the 
keyword note, and reference documents were assigned keywords 
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according to content (e.g. document management, visualization, 
document clustering). 

Not all possible document properties were available in the 
implementation, and the lack of some of them was noted throughout 
the use-phase. Such an example is the document property “Referred 
documents”, which could have been applied to the majority of 
documents in the thesis-writing context had it existed. Documents 
that belong to the class of documents previously denoted as 
“reference documents” all have content that refer to other 
documents; in many cases very explicitly by containing a list if 
references. Another document specific property that was not 
implemented is “Document annotations”. After reading reference 
documents, notes were often created. These notes however, would be 
more accessible as annotations to the documents themselves, i.e. 
values assigned to an annotation property. The possible uses for 
annotations in the thesis-writing context were e.g. writing down 
summary notes and follow up notes. 

5.6 Properties vs. Groups 
At a certain level, the properties and Groups implemented in 
DocPlayer have many things in common, which was very evident 
during the development process. Both properties and Groups can, 
and do serve as means for both the system and the user to classify 
documents. Groups however, may allow more loose classification in 
the sense that documents can easily be put into any Group without 
presenting the user with information that could constrain their filing 
strategy. Using properties, such as the keywords-property, presents 
the user with the current categorization scheme, which can pose some 
mental constraints. These constraints, which need not have a negative 
effect, consist in forcing the user to reflect on how the document has 
been previously classified. 

In DocPlayer, the concepts of Groups and properties are used in 
combination to form Smart Groups – properties are used to form the 
dynamic groupings, and to form various automatically generated 
groups (keywords, authors etc). As previously mentioned, because 
Groups can be nested, i.e. organized hierarchically, they deviate from 
the general set-based approach. However, the implemented recursive 
document presentation is a very fitting one with regard to the 
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properties of sets – by also presenting the documents of sub-Groups 
when selecting parent Groups, sub-Groups function as true sub-sets 
of their parents. 

Further, the use of Groups is also a reason why management in the 
media-player model is group centered (see 5.2.4). Use of Groups 
implies that documents are grouped together and managed as a batch, 
rather than as single documents, whereas the use of properties is not a 
metaphor that is associated with such behavior. If a pure, property-
based metaphor is to be used, order within the Groups hierarchies 
should be removed since hierarchical order does not exist when 
dealing with sets. 

 

Figure 22 A traditional categorization hierarchy 

 

Figure 23 Using properties, no real hierarchies exist. 

Despite these differences, almost all tasks that can be done by using 
and assigning document properties can be done by placing documents 
in Groups (and vice versa), and in many cases, it just seems like a 
question of how it is done. For example, it is possible to classify 
reference documents in DocPlayer by either putting them into a 
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certain Group (e.g. “Reference Documents”), or by giving them the 
keyword reference document. 

5.6.1 Issues related to use of Groups and Properties 

By employing a highly group based management mechanism through 
the use of Groups, it is possible that scalability issues will arise. In the 
thesis-writing context with about 200 documents, such issues 
however, did not occur. However, the complexity of the task of 
managing which Groups a document belongs to increases 
exponentially with the amount of existing Groups, and the amount of 
documents using the group based scheme. For example, if a user has 
10 Groups and 10 documents, checking which Groups that 
document A belongs to, takes exponentially longer time than if the 
user only had five Groups. An increase in documents adds to the time 
needed for a manual search of the document list. 

There are further issues that might arise because the group-based 
approach is used together with set-based organization. One hint of 
such issues was found in a particular situation in the thesis-writing 
context (similar to the situation mentioned in 5.2.4). The situation was 
that some time had passed since viewing the “100 last imported” 
generated group. When viewing this Group a certain document was 
found to be interesting. Because of the set-based approach that 
decouples the documents from the file system, the document need 
not be contained by any Group. Knowing whether the document had 
been filed without explicitly finding it in a Group was therefore not 
possible. The only thing possible to know was that the document 
existed in the collection, and was one of the 100 last imported 
documents. Of course, no harm can come from filing the document 
again, but because of the lack of a document-centered approach, 
redundant filing tasks may occur. 

Lack of classification visibility is another example of possible issues 
connected to the use of group centered filing and set-based 
organization. When using keywords to classify a document, it is 
possible for the user to see all the keywords used to describe the 
document. When a document is classified by placing it in Groups, it is 
not possible for the user to view these classification choices in any 
way, i.e. it is not possible for the user to view which Groups are 
associated with the document. Using properties to classify documents 
enable users to use this classification by property both as a document 
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description and to find a document through e.g. browsing, whereas 
classification through Groups only supply a means to find documents. 

A final comment on the consequences of using both Groups and 
properties for categorization is one also mentioned in 5.2.6. Because 
Group affiliation is not considered a property, it is not possible to 
access the full potential of this information. If Group affiliation had 
been a property, it would be possible to create Smart Groups, as well 
as query the collection using this information; e.g. “display all 
documents that have been classified in any way as related to 
programming”. 
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6 Conclusions and discussion 

The central question of this thesis was to explore some of the 
consequences of extending the media-player model to handle 
document-types (and tasks) associated with writing a thesis. Several 
insights concerning the media-player model extension were gained 
during this investigation relevant in particular to activities with tasks 
similar to those associated to thesis writing, but in some cases also to 
general document management. The media-player model used in this 
context was found to have properties that can help users perform 
document management tasks in other ways than a file system can. 
The media-player model provides more flexibility when it comes to 
filing, and is more content aware than the hierarchical file system. In 
addition, while the model has similarities to other document 
management systems, it has helped gain detailed insights about the 
document management tasks relevant to activities similar to thesis 
writing. Similar to the surveyed systems, even though the media-
player model might provide a well functioning and efficient 
environment for accomplishing certain document tasks, it can 
probably not encompass all document activity. More extensive user 
studies are also needed to verify the findings and to explore all 
aspects. 
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A summary of the insights gained is presented below. From these 
insights, the following discussion will present some thoughts about 
the relationship between the different domains of media files and 
media file management and the domain of documents and document 
management. Given that the insights gained concern a specific 
dimension of document activities, more user studies, as previously 
mentioned, and tests using other activities is needed. 

6.1 Summary of insights 
Many insights were presented in the previous chapter, so for the 
purpose of clarity, a short summary is provided here. 

Overall insights 

� The media-player model provides a way to decouple the 
document collection from the file system. This made visible to the 
user by having the user to import documents into the document 
manager. 

� Although a minor technical addition, the possibility to import a 
document into a designated Group would probably improve the 
process of importing documents into the document collection. 

Filing insights 

� The set-based approach provides filing flexibility that is 
unavailable in traditional file systems, such as filing into multiple 
groups and relaxed constraints on categorization. 

� System assisted filing is provided by Smart Groups since a Smart 
Group can help users organize and browse their collection by 
automatically gathering and updating its contents. 

� Better support for document properties enables the user to 
browse/search for documents in a more content oriented fashion. 
Using the Quick Search box is one way that content oriented 
browsing can be implemented. Use of generated groups is 
another. 

� The media-player model uses group centered document 
management and lacks support for document centered 
management, which would make certain tasks easier. 

� A result of more flexible filing mechanisms is that the media 
player model supports multiple workspaces, and the option to 
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revisit them in a similar fashion as provided by time-based 
approaches. 

� Because a hierarchical grouping mechanism is used, versioning 
issues are likely to arise when exact copies of Groups are needed 
in different locations. 

� The use of Groups in DocPlayer present a deviation from a strict, 
property-based approach because of their hierarchical ordering. 

Browsing insights 

� The media-player model supports browsing by navigation, and 
browsing by query, searching by navigation, and searching by 
query. 

� Because selecting a Group not only displays the immediately 
contained documents but also documents contained by sub-
Groups, it is possible to browse the collection in a zooming 
fashion by selecting Groups at different levels of the Group 
hierarchy. 

� Documents are no longer hidden because of a hierarchical storage 
model. Hierarchies in a file system hide files at the same time as 
they organize them. This is no longer the case using the media-
player model. 

� The use of system generated groups and Smart Groups provide 
additional, content based strategies to browse the collection. 

� The lack of a browsing history can be an obstacle when browsing. 
� Thumbnails for documents are not as easy to create with the same 

representative power as they have for images. 
� The media-player model lacks support for browsing properties 

that require more than one dimension, e.g. relational properties 
(such as “Referred documents”) in a meaningful way. 

Insights concerning the use of document properties 

� Use of Groups and a hierarchical grouping scheme opposed to 
only using properties might be one factor that creates a group 
centered management approach. 

� Many tasks can be accomplished using either Groups or 
document properties. Use of both Groups and document 
properties however, result in a less powerful system because 
information provided by Group classification cannot be used 



CONCLUSIONS AND DISCUSSION 

54

 

when e.g. performing queries. This is because Group affiliations 
are not document properties. 

As mentioned in the previous chapter, one must remember that the 
insights presented here apply mainly to the context used for this 
exploration and similar contexts, not general document management. 
For these types of situations and tasks, the insights are of the kind 
that makes it clear that the media-player model gives users access to 
tools that are not available using a traditional file system for 
document management. However, even though many of the insights 
are positive, more extensive user studies need to be performed to 
asses their validity. It is also important to test how the approach 
performs when applied to other document contexts, which vary in 
term of both scale and activity. By doing this, it will be possible to 
find out in which ways the media-player model can help create a user 
empowering document management system. 

6.2 Directions for future research 
The insights presented in this thesis have indicated that the media-
player model can change how users interact with their document 
collection. They also inspire thoughts of future research to provide 
solutions to document management issues not solved by the media-
player model. This section will present some of the possible direction 
for future research. 

6.2.1 Use of additional properties 

In 5.5.1, the use of properties other than those implemented was 
discussed. Such properties were e.g. “Referred documents” and 
“Document annotation”, and even though these properties were not 
used in DocPlayer, the value of such properties could be anticipated. 
As of today, some researched systems, such as Placeless Documents 
[5], allow users to add their own property classes. The results from 
this research however, are vague when it comes to concrete benefits 
for document management. More research is needed on what type of 
information is needed for documents and why. Regarding the 
properties anticipated to be relevant form the thesis-writing context, 
there are at least three possible types of properties that should be 
available for user creation; a) simple, b) relative, and c) descriptive. 
Simple properties are properties such as the name of a paper; 
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properties that provide information only about the document they are 
associated to, in a relatively strict form. A typical relative property is 
“Referred documents”, and an example of a descriptive property is 
“Document annotation”. It is possible that some properties are 
combinations of these three, such as “Authors”, which is a property 
that describes who wrote the document, but can also be used to 
describe relationship between documents. 

6.2.2 Exploring inter-document relationships 

One of the insights from this thesis was that the media-player model 
lacks support for browsing inter-document relationships. One reason 
is that the media-player model uses one-dimensional list 
visualizations. Many properties are indeed one-dimensional, and cause 
no problems when viewed together with their associated documents 
in a list view. However, many document properties are not one-
dimensional, i.e. they do not have single values. A property such as 
page length is a one-dimensional property since it uses one value and 
this value (number of pages) relates to other values of the same kind 
on a one-dimensional scale. The document property “keywords” as 
used in the developed application, is an example of a keyword that is 
multidimensional. A document can have multiple keywords. When 
organizing these documents into a list, problems easily arise. For 
example if document A has been assigned the keywords 
visualization and document management and the keywords GUI 
and 3D have been assigned to document B there is good logical 
ordering available. Of course, it is possible to arrange the keywords in 
an alphabetical order and sort the documents in that way, but this 
ordering is not based on the semantic meaning of the property values, 
as is the case with document-length sorting. Properties such as the 
keyword-property are better to visualize using methods that employ a 
higher dimensionality. Even though two or three dimensions may not 
be enough, it is likely that the results are better than when using one. 

For higher dimensional representations, it seems to be difficult to talk 
about “sorting”. Instead, (self) organization is used. In the survey, two 
technologies that organize multidimensional data were mentioned – 
self-organizing neural nets, and clustering. Visualization of graphs that 
are formed by certain document properties (such as “Referenced 
documents”) might also be used for such purposes. Visualizing these 
relationships may help the user explore a certain scientific area for 
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example and there already exists examples from other domains where 
such visualization has been used. The internet site gnod [34] is a place 
where users can explore music by viewing how different artists are 
related to each other according to other users. Relationship 
visualizations have also been applied to words by the Visual Thesaurus 
[35] that uses WordNet [36] data to present show how words are 
related to each other. Though not a document management system, 
Galaxies [11] mentioned in the survey includes an example of a system 
that visualizes documents. 

6.2.3 Integration of automatic meta-data collection 

Clustering, self-organizing maps, and the visualization techniques 
discussed above need data to be useful and that data is not provided 
by the techniques themselves. For that purpose, other technologies 
must be used such various text analysis algorithms mentioned in the 
survey. Using such technologies it is possible that the process of 
property assignment can be made less tedious, as it was discovered to 
be in the thesis-writing context. Possible meta-data however, is not 
necessary restricted to document content. As discussed in [31], the 
contexts in which documents are used can also provide useful 
information, e.g. which words were used in the web-search that led 
the user to the document that was downloaded and imported into the 
document collection. 

6.2.4 Uses of an informed system 

Linked to the amount of available meta-data is what the system can 
do with such data. We have already discussed the possibility of other 
forms of document representation. Another way to support users is 
to provide them with a system that has some understanding of the 
provided meta-data. Such understanding could be being aware of 
semantic relationships between properties, e.g. that an author is often 
associated with a specific institution. If such understanding was 
present, when asking for papers from a certain institution, rather than 
expect the institution to be the author, the system could do a search 
for associated. One possible way of providing such semantic 
knowledge is by building a system that either uses some predefined 
semantic ontology, or a user built ontology, or a combination of these 
two. One example of an ongoing project, which utilizes such 
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technology, is Haystack [13], although the project concerns the 
slightly different domain of personal information management. 

6.3 Final comments 
Even though more research and user studies is needed to discover if 
and how the media-player model applied to document management 
can empower users. The insights made by developing such an 
application indicate that the model enables the user to perform 
certain document management tasks that are not possible using a 
traditional hierarchical file system. However, the insights also indicate 
that the media-player model does not provide support for all 
document tasks, such as browsing document relations. Nevertheless, 
it seems that concepts from the media-player model can provide a 
useful contribution to the creation of a better user environment for 
document management. 
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