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ABSTRACT 

 
Computer systems provide users with 

abilities to create, organize, store and access 

information. Most of this information is in 

the form of documents in files organized in 

the hierarchical folder structures provided 

by operating systems. Operating system-

provided access is mainly through 

navigation of the file hierarchy, and through 

keyword search.  An investigation with 

regard to access and utilization of these 

documents revealed a need to reconsider 

these navigation methods. An improved 

method of access to these documents is 

proposed based on previous effective 

metadata use in search system-retrieval and 

annotation systems. The underlying 

organization is based on a model for 

navigation whereby documents are 

represented using index terms and 

associations between them exposed to create 

a linked, similarity-based navigation 

structure. Evaluation of an interface 

instantiating this approach suggests it can 

reduce the user’s cognitive load and enable 

efficient and effective access and navigation 

of the file hierarchy. This is enabled by 

provision of keywords as reminders for 

discovering and associating documents.  
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1 BACKGROUND 

 

1.1 Introduction 

 

Information overload, especially with 

information in digital form, is a widely 

recognized and experienced 

phenomenon [1], as well as being a well-

discussed issue in research. Users of 

computer systems have access to and 

create large amounts of information. 

Storage has become more affordable [2] 

resulting in an increase in storage 

capacity of devices, allowing individuals 

to store more data in what has been 

termed “personal archives” [3].  

 Most of this data is in the form of 

documents in files organized in 

hierarchies on the user's computer 

system. Gemmell et al [4] predicted that 

by now terabyte hard drives, with 

capacity to store 2900 1MB documents 

per day for a year, will be common and 

inexpensive. This is now the case with 

even capacity up to 2TB reported, 

although desktop hard drives are rarely 

above 500MB
1
.  

This paper proposes an automatic 

generation of tag-like keywords to aid 

linked navigation and discovery of 

documents stored in the hierarchical 

file/folder structure provided by 

operating systems.  

This method was hypothesized to 

improve accessibility of documents  

_________________________________ 
1http://en.wikipedia.org/wiki/Hard_disk_drive#cite_no

te-2TB-15  

International Journal on New Computer Architectures and Their Applications (IJNCAA) 1(1): 97-111
The Society of Digital Information and Wireless Communications, 2011 (ISSN 2220-9085)

International Journal on New Computer Architectures and Their Applications (IJNCAA) 1(1): 97-111
The Society of Digital Information and Wireless Communications, 2011 (ISSN 2220-9085)



98 

 

through exposure of the tag-like 

keywords from document properties to 

provide shorter and precise paths to, and 

a view of connections between 

documents. 

 

1.2 Current Methods and Problems 

 

Traditional operating systems employ 

the use of the desktop metaphor for 

organizing information, where the digital 

desktop is managed as the physical one, 

making desktops behave in a more 

physically realistic manner. The monitor 

of a computer represents the user's 

desktop upon which documents, and 

folders containing documents, can be 

placed. A document can be opened into a 

window, which represents a paper copy 

of the document. Files can also be 

spatially arranged on the desktop 

individually or in groups in different 

sections of the screen. 

A large part of managing 

documents involves organizing them, 

and this is done mostly by using 

hierarchical structures provided by 

operating systems [16]. Systems based 

on the desktop metaphor allow for 

information to be stored in documents in 

files that can be named and placed in 

folders that can be nested to form 

hierarchical structures. This storage 

model is used on the most pervasive 

computer systems such as Microsoft 

Windows and the Apple Macintosh and 

is the only work environment known to 

many users and designers [17]. 

The hierarchical file system 

model matches the underlying data 

storage on devices and was initially used 

to provide efficient access to files on 

disk [7]. Operating system-provided 

access to information stored using this 

model is mainly through navigation 

guided by the structure which is based 

on the location of the files, and through 

keyword search. 

The operating systems also help 

users to create personalized views of the 

search. Tags or keywords attached to 

files help the user and search systems 

locate more relevant items. For example, 

in Windows Vista search results can be 

organized based on file properties like 

filenames, file types, author, or 

descriptive keywords (“tags”) that the 

user added to the files. The files can also 

be arranged by type, for example, 

documents, spreadsheets, or 

presentations.  

Newer operating systems such as 

Windows 7 (Microsoft Corporation, 

2006) and Apple Macintosh OS X 

(Apple Inc) have incorporated advanced 

search technologies in their systems that 

allow users to sort or group results 

according to their needs. Both operating 

systems provide powerful search 

mechanisms based on indexed file 

metadata and contents, and methods to 

dynamically organize the results 

according to the file attributes. The 

Finder and Spotlight in Mac OS X and 

the Windows 7 Start Menu search box 

provide instant access to both documents 

and applications. 

These system-provided methods 

have limited abilities to organize files 

spatially, temporally and logically [18]. 

The hierarchical file system method of 

organization provides simple and 

intuitive navigation of the whole file 

system [17], but it has also proved to be 

mainly static, and presents problems in 

categorizing, finding items later and 

reminding users of what items they have 

[19] among other problems. 
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2 OTHER FILE HIERARCHY 

ACCESS SOLUTIONS   

2.1 File hierarchy Interfaces 

Hierarchies are one of the most common 

and important information structures in 

Computer Science [31] and have been 

used in a wide range of applications, 

from file systems to ontology 

management and digital library 

categorizations [22]. Several methods 

have been applied by researchers to offer 

improved methods of displaying and 

visualizing the data stored in 

hierarchically structured information 

spaces. 

Visualization tools increase the 

bandwidth of interfaces [32] by 

graphically encoding the information to 

help humans make sense of and analyze 

the information set. Hierarchy 

visualizations have been classified into 

broad categories such as the indented list 

(for example, Microsoft Windows 

Explorer), node-link trees (for example, 

two-dimensional node-link diagram), 

zoomable user interfaces, space-filling 

techniques (for example, TreeMap), and 

context + focus techniques (for example, 

hyperbolic tree) [22, 33]. Some of these 

hierarchy visualizations have been used 

to depict personal file hierarchies. 

Researchers have also found some to be 

more effective for specific browsing 

tasks.  

2.2 Semantic Information 

Management Tools 

2.2.1 Introduction 

Tools using semantic information have 

been implemented for integrating 

information items on the desktop, 

including connections to reach 

documents, and the ability for the user to 

manage and explore the connections 

between these items. The main aim of 

these integration tools is to solve the 

problem caused by fragmentation of 

information across different applications 

and devices by bringing it together in 

one interface. 

2.2.2 SEMEX 

SEMEX (SEMantic EXplorer) is a 

personal information system offering 

search-by-association [23, 24]. 

Information browsing is provided 

through an underlying ontology which 

can be personalized by users. Users can 

browse their personal information by 

semantically meaningful associations 

previously created to allow for easier 

later integration by the user.  

SEMEX provides a generic 

domain model of classes and 

associations between them and uses this 

to organize data. This model can also be 

extended by users, for example, by their 

browsing pattern. A database of objects 

and associations between them is 

represented as RDF, and this is stored 

and retrieved using Jena. Lucene is used 

to index object instances by the text in 

their attribute values. The database 

supports “on-the-fly" integration of 

personal and public data by keeping 

associations and previous activities that 

the user performed. Users can then 

browse association links or do keyword 

search, selection-query search or 

association-query search.  

When executing a query, 

SEMEX also tries to deduce other 

related objects that are related to the 

matches found, but not necessarily 

specified in the query. Heterogeneous 

data is managed and many different 
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references to the same real-world object 

are reconciled.  

2.2.3 Haystack 

Haystack [25, 26] is a Java-based, open 

source system that aims to cater for 

different users' preferences and needs by 

giving them control and flexibility over 

storage and retrieval. It caters for storage 

and manipulation of task-oriented 

information sources like email, calendar 

and contacts. Users can define and view 

connections between their personal data. 

A uniform resource identifier 

(URI) is used to name all individual 

information objects of interest to the 

user. These can then be annotated, linked 

to other objects, viewed and retrieved 

[26]. RDF is used to represent the data 

and to record the relationships between 

the objects. The data is extracted from 

applications and stored in an in-memory 

database.  

Capabilities are provided for 

users to browse their personal 

information in one location such that 

information from different applications 

and applications such as email, address 

book, documents hierarchies and the 

web are brought together in a single 

view. The user can also add properties to 

capture any attributes or relationships 

between the information. These 

properties can be used as query 

arguments, for metadata-b-ased 

browsing, or as relational links to 

support the associative browsing as in 

the World Wide Web. A search is also 

offered as an alternative to the task-

specific starting points provided. 

Multiple views of the same object are 

offered to allow the user to use an 

appropriate view based on their task. 

Views in the system can also be 

customised using view prescriptions, 

which are collections of RDF statements 

describing how a display region should 

be divided up and which constants and 

related objects should be shown in the 

subdivisions. 

Items could be grouped into 

collections, and views like calendar view 

and menu view are provided especially 

for these. In addition the lens view is 

provided to allow customization of 

presentation of objects, for example, to 

show certain properties. The user can 

view email messages and select people 

to view data related to them. 

2.2.4 Gnowsis 

The Gnowsis system [5, 6] is a semantic 

desktop prototype which aims to 

integrate desktop applications and data 

managed on desktop computers using 

Semantic Web technology. Desktop 

resources are treated as Semantic Web 

resources. A data integration framework 

is employed to extract information on 

the fly from common applications. The 

data and relationships between resources 

are then represented as RDF. Semantic 

Web interfaces are added to common 

desktop applications, allowing the users 

to browse their desktop like a small 

personal Semantic Web. 

To relate information to the user's 

personal view of the world the Personal 

Information Model (PIMO) approach is 

used. The PIMO framework is made up 

of six components. PIMO Basic defines 

the basic language constructs and the 

superclass “Thing" of other classes. A 

domain-independent ontology containing 

subclasses of Thing is defined in PIMO 

Upper, while PIMO Mid integrates 

various domain ontologies and provides 

classes for Person, Project, Company 

etc. The domain model component 

describes a concrete domain of interest 
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of the user. The user can also extend the 

above-mentioned models for personal 

use in PIMO User. Gnowsis now tries to 

incorporate web 2.0 features to the 

desktop by having users import their tags 

from tagging websites such as del.icio.us 

and Flickr and integrate them into their 

PIMO ontology [5]. 

 

2.3 Differences with this Research 

The suggestions and attempts for 

improvement of visualizing hierarchies 

emphasized the need for provision of 

overviews over a collection, together 

with striking a good balance between 

provision of context and detail. 

Hierarchy visualization methods seemed 

to do well at providing context and 

overview by utilizing the available 

screen space for displaying the whole 

structure. Expand and contract or zoom 

mechanisms are used in some cases to 

change focus according to user needs 

while still maintaining context. 

Space-filling techniques and 

node-link trees in particular have proved 

more suitable for tasks involving 

grouping or comparisons between files 

based on attributes. These techniques 

have already been found to perform 

better when users are more concerned 

mostly about leaf nodes and their 

attributes and do not need to focus on the 

topology of the tree, or the topology is 

trivial [34]. Good provision of overview 

and context through these visualizations 

therefore aids comparisons more than 

locating and navigation or viewing 

connections between information items. 

Semantic Information tools differ 

from our approach in that they focus on 

integrating documents as part of a bigger 

focus of integrating web resources such 

as email, documents, and desktop 

applications and as such only help when 

one is looking for associated information 

items. On the other hand our idea is to 

integrate documents and improve 

navigation of desktop document. They 

are however similar in that they utilize 

attribute values to build indexes and 

utilize them for browsing associations. 

3 DOCUMENT PROPERTIES as the 

SOLUTION 

Metadata has been recognized as an 

important part of document organization 

systems and search systems, providing 

further information on documents for 

organization purposes or being utilized 

to enhance search results. Metadata 

about documents, in particular, has been 

used to help users understand more 

aspects of the documents, by search 

systems to improve search results and by 

classification systems to categorize 

documents. 

For desktop documents metadata 

comprises file attributes that are 

supported either as part of the 

filesystem, known as built-in file 

properties, or as an additional feature 

that allows users to define and associate 

files with metadata outside the 

filesystem (these are known as extended 

file attributes). In Windows systems the 

built-in file properties include user-

defined values like filename, author, 
keywords and comments, and system-

controlled values such as creation date, 
last save time and number of pages. 

The built-in file properties in 

Windows Systems are incomplete, with 

some fields empty, but this metadata, 

however minimal, can provide useful 

index terms which are useful for 

retrieval and discovery of documents as 

will be presented later in this paper. 

International Journal on New Computer Architectures and Their Applications (IJNCAA) 1(1): 97-111
The Society of Digital Information and Wireless Communications, 2011 (ISSN 2220-9085)

International Journal on New Computer Architectures and Their Applications (IJNCAA) 1(1): 97-111
The Society of Digital Information and Wireless Communications, 2011 (ISSN 2220-9085)



102 

 

By saving documents in folder 

hierarchies users are explicitly 

categorizing and linking documents. 

This view of folders as conceptual 

categories and document attributes has 

been expressed in literature before. By 

creating the hierarchy users are already 

specifying tags or annotations for the 

documents which can be utilized as 

document index terms to provide a 

shorter and more precise path to the 

documents. These, together with other 

file attributes, have been seen to play an 

important role in helping users view 

documents in their hierarchies. File 

attributes which include the folder 

hierarchy (paths) already define their 

context and form a comprehensive 

framework to the hierarchy which can be 

exploited to provide exploration lines for 

reminding and helping users discover 

information in their personal document 

archives. 

4   METHODOLOGY 

4.1 Metadata Harvesting and 

Specification 

We extract all properties for commonly 

used documents types on the desktop 

using Windows Management 

Instrumentation commands. The 

commands require technologies such as 

the Component Object Model (COM) to 

enable a program to interact with the 

Windows Operating System through 

languages like Microsoft Visual Basic, 

C++ and scripting languages on 

Windows that can handle Microsoft 

ActiveX objects such as VBScript. 

These are used to crawl the hard drive 

within a given root, or a given top-level 

directory, to recursively explore the sub-

folders and files contained therein in 

turn. For each file the built-in properties 

are extracted in the form of property-

value pairs.  

We extract all properties for 

commonly used documents types. The 

commonly used document types are 

Microsoft Office documents (Word, 

Excel and Powerpoint), html, htm and 

portable document format (pdf). Visual 

Basic Scripting Edition (VBScript) is 

used as a lightweight approach to 

implement the WMI classes on 

Windows systems, with the advantage of 

its ability to utilize the Windows 

Scripting Host to run directly on a user's 

computer. An example of some of the 

commands used for crawling a folder is 

given below. 

StrFolderName= 
CreateObject("Scripting.FileSys
temObject").GetAbsolutePathName
(".") 

Set colSubfolders = 
objWMIService.ExecQuery _ 

    ("Associators of 
{Win32_Directory.Name='" & 
strFolderName & "'} " _ 

        & "Where AssocClass = 
Win32_Subdirectory " _ 

            & "ResultRole = 
PartComponent") 

arrFolderPath = 
Split(strFolderName, "\") 

strNewPath = "" 

For i = 1 to 
Ubound(arrFolderPath) 

    strNewPath = strNewPath & 
"\\" & arrFolderPath(i) 

Next 

strPath = strNewPath & "\\" 

On the other hand similar Perl 

commands are used on Macintosh and 

Linux systems. Although the Perl script 

could be used on Windows systems this 

also requires a Perl interpreter to be 
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installed, which is not ideal when 

dealing with test users. On the other 

hand Perl comes packaged with Linux 

and Mac systems while VBScript is 

included in Windows systems, hence the 

decision to use both. To make it easy to 

identify the files, properties and values 

extracted and relate them the metadata is 

structured into Semantic Web form 

(using the Resource Description 

Framework - RDF) and based on an 

ontology. 

The ontology is designed to 

define the domain of desktop files in 

order to be able to represent metadata 

about files on the desktop in a concise 

and identifiable way. Some terms are 

reused from standardized ontologies like 

the Dublin Core and languages such as 

the RDF Schema (RDFS) for defining 

the metadata and the ontology specifies 

the additional ones that could not be 

found in the commonly existing 

schemas. The ontology was defined 

using SWOOP version 2.2.1 [20], a tool 

for creating and editing Web Ontology 

Language (OWL) ontologies. 

Uniform Resource Identifiers 

(URIs) for files were defined following 

the specification RFC 1738 [21] which 

describes Uniform Resource Locators 

(URLs), strings that allow for location 

and access of resources via the Internet. 

A URL is in the form 

 

file://<host>  <path>    > 

 

where host is the fully qualified domain 

name of the system on which the path is 

accessible, and path is a hierarchical 

directory path. The URI provides a 

direct link from the metadata, and 

therefore from the application 

implemented, to the document. The 

overview of the ontology is given in 

Figure 1 and an example RDF 

description for a file is given in Figure 2. 

 

 

 

Fig. 1 Overview of the File Ontology 

4.2   Index Derivation and Clustering  

A lightweight model that utilizes the 

documents attributes is proposed to 

facilitate retrieval and discovery of 

documents from file system hierarchies. 

The model is based on the metadata 

derived from the file system as above, 

and determination of similarity between 

documents. 

In hypertext and hyperindexing 

indexes serve as aids that facilitate the 

location of objects [8]. If ordered, index 

entries can facilitate the quick location 

of relevant entries. The semantic 

metadata is processed to build for each 

document a forward index by deriving 

terms from the metadata values which 

then serve as index terms or keywords  

in document recognition, retrieval and 

clustering. The terms are actually any 

text fragments which are recognized by 

the algorithm as single words but might 

only make sense to the creator as they 
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may be “codes” used, for example, to 

describe files and folders. The algorithm 

for building the indexes for each 

document or file is as follows.  

First the metadata is queried for 

all property values relevant to a given 

document. The extracted property values 

are all treated the same irrespective of 

property value. While being extracted 

some pre-processing is carried out to 

select useful terms in the multi-valued 

attribute values. This is done by 

removing stopwords (for example words 

like “and”, “the”, “is”), punctuation 

(replace with spaces to separate terms) 

and converting all the values to low case 

to facilitate easy comparison. Stemming, 

which is usually done in indexing to 

eliminate variation caused by presence 

of different grammatical forms of the 

same word (for example, “research” and 

“researched”), is not carried to avoid 

intervening with user's intended meaning 

of concepts. This is mainly for purposes 

of presentation of these for view by the 

user. 

4.2   Index Derivation and Clustering  

A lightweight model that utilizes the 

documents attributes is proposed to 

facilitate retrieval and discovery of 

documents from file system hierarchies. 

The model is based on the metadata 

derived from the file system as above, 

and determination of similarity between 

documents. 

In hypertext and hyperindexing 

indexes serve as aids that facilitate the 

location of objects [8]. If ordered, index 

entries can facilitate the quick location 

of relevant entries. The semantic 

metadata is processed to build for each 

document a forward index by deriving 

terms from the metadata values which 

then serve as index terms or keywords  

in document recognition, retrieval and 

clustering. The terms are actually any 

text fragments which are recognized by 

the algorithm as single words but might 

only make sense to the creator as they 

may be “codes” used, for example, to 

describe files and folders. The algorithm 

for building the indexes for each 

document or file is as follows.  

First the metadata is queried for 

all property values relevant to a given 

document. The extracted property values 

are all treated the same irrespective of 

property value. While being extracted 

some pre-processing is carried out to 

select useful terms in the multi-valued 

attribute values. This is done by 

removing stopwords (for example words 

like “and”, “the”, “is”), punctuation 

(replace with spaces to separate terms) 

and converting all the values to low case 

to facilitate easy comparison. Stemming, 

which is usually done in indexing to 

eliminate variation caused by presence 

of different grammatical forms of the 

same word (for example, “research” and 

“researched”), is not carried to avoid 

intervening with user's intended meaning 

of concepts. This is mainly for purposes 

of presentation of these for view by the 

user. 

The string value is then divided 

into terms according to spaces. The 

derived terms are stored as a document 

index set: Doc Uri � {t1, t2, ...tn}. 
All the documents' forward 

indexes are then used to compile a 

unified metadata index for the whole 

document set after parsing and term 

recognition. The indexes are further 

enhanced by lookup, selection then 

addition of synonyms from WordNet, 

large-scale English lexical database 

developed at Princeton University [9]. 

This is done by matching then grouping 

semantically related words that are  
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Fig. 2 RDF Description for a Word document. 

already in the metadata using WordNet 

synsets, thereby implicitly clustering 

documents with similar keywords. The 

process is shown in Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 Index Derivation Process  

4.3 Term-based Documents’ 

Similarity 

Retrieval and hypermedia systems 

employ some kind of similarity 

measurement to determine and present 

or integrate related items together. 

Document similarity has been measured 

especially using the vector space model, 

a method makes use of weighted sets of 

terms for documents to compute their 

similarity. Because the terms we 

extracted include those from the 

hierarchy structure where the folder 

names form a structure showing 

relations by location between the 

documents, distance-based semantic 

relatedness measures [30] may be 

applicable, even if only as part of the 

whole solution. These are based on 

counting the number of edges (which 

can also be assigned a weight based on 

depth or density of a node or the type or 

strength of a link) between the concepts, 

with a shorter distance signifying more 

relatedness. 

The methods were not used for in 

research since they are already covered 

by considering the commonality of terms 

in the above approach (documents in the 

same directory are more likely to share 

more terms), and the fact that the mental 

model behind assignment of documents 

to folders has not been well studied and 

is not clearly defined enough to warrant 

assignment of weights to the terms 

themselves. 

A document-document similarity 

matrix is then built after the index is 

created based on pair-wise comparisons 

of terms in documents’ forward indexes. 

Each row (document) is then extracted 

and ordered by cell value on a similarity 

request (selecting a document thereby 

requesting more details) on the interface 

during browsing. Given Dx as the set of 

terms for document x, and Dy as those 
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for document y, S(Dx, Dy) represents 

similarity between document x and 

document y. The whole matrix is 

initialized to zero before the comparison 

starts. 

Dx = {Tx1, Tx2, …Txn} 

Dy = {Ty1, Ty2, …Tym} 

i, j, if Txi like Tyj then S(Dx, Dy) = 

S(Dx, Dy) + 1 

 

That is,    
  

     (1) 

The comparison is described as likeness 

or approximation of similarity (rather 

than equality) between terms since 

partial matching based on stemming and 

synonymy is taken into account. The 

partial matching is also a result of the 

data cleanup that was done during term 

extraction (removal of punctuation, 

stopwords and conversion to lowercase). 

With this approach document Di is more 

similar to document Dj than to document 

Dk if S(Di,Dj) > (Di,Dk), that is, more 

common terms between Di and Dj than 

Di and Dk. 

5   THE DESKTOP FILE BROWSER 

The model is then used as an underlying 

organization to develop an interface for 

supporting retrieval and discovery of 

documents. The interface implemented, 

the Desktop File Browser (DeFiBro) 

offers a browsing interface for retrieval 

of desktop documents. The following 

are a description of important aspects of 

the interface shown in Figure 4. 

 

• Overview - provision of some sort of 
overview over a document collection 

is essential. Facets have already been 

seen to provide good overviews [10, 

15]. The interface implemented 

provides two kinds of overviews: an 

alphabetic and numeric index of 

document names, and overlapping 

facets in the form of authors, 

organisations and keywords (terms) 

derived from all the metadata values.  

• Context - Initially the context of 
documents in the filesystem was the 

hierarchy structure itself. In our 

solution the folder structure have been 

“flattened”, the layout and positioning 

of documents in the structure has been 

relinquished in favor of a flatter and 

more visible, linked keyword 

structure. Within the facets provided 

the user can select items of interest to 

view clusters of documents based on 

the facet values. Context for a selected 

document is provided by related 

details consisting of linked metadata 

terms (to get the documents to select 

one another based on similarity of 

terms) and similar (associated) 

documents to the selection. In addition 

to providing context, linked metadata 

and similar documents add additional 

dimensions for navigation within the 

facet-based overview. 

• Details - File thumbnail 

representations have been found to be 

effective for locating and organizing 

documents in user interface studies 

dealing with documents [11, 12, 13 

and 14). At a glimpse the user can see 

whether a document is a picture, table 

or plain text and can quickly decide 

whether there is need to investigate 

further by opening the document or 

whether to check other possible links. 

They can be especially helpful if the 

contents are clearly visible and the 

text is readable as is provided in the 

implemented interface. A preview of 

the first page of the document in the 

form of an enlarged thumbnail is 
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given on hovering the mouse pointer 

over a listed document thumbnail. 

• Extract and Transfer - A `workspace' 
panel is provided to enable selection 

and extraction of desired documents 

with their metadata. The feature is 

implemented as a solution to user 

needs involving difficulty of working 

with documents across several folders 

and to address the need for creating 

desired groupings for immediate work 

purposes that might not be satisfied by 

the similarity clustering implemented. 

 

 
 

Fig. 4 Selecting a document shows linked 

keywords, a preview and related documents 

 

The user selects a facet to browse 

(Author, Keyword, Organisation) and 

the values of the selected facet are 

shown in top-most left-hand side panel, 

in figure 4.When an item in this panel is 

selected a list of documents matching the 

criteria satisfied by the selected value is 

provided in the Documents panel 

(second column from left). Browsing by 

filename presents a submenu where the 

first character of the file name can be 

selected and the corresponding filenames 

shown in the Documents panel. Pointing 

to a document name or associated icon 

reveals its preview in the preview panel 

and selecting it reveals the keywords 

extracted from its metadata in the 

keywords panel and related documents 

are shown in the panel below that. These 

keywords are linked, that is, one can 

select the keyword to display documents 

whose criteria it satisfies. While 

browsing the user can collect documents 

of interest into a collection “basket”, the 

workspace panel. Documents in this 

panel can be previewed and selected just 

as documents in the Documents and 

Related documents panels. Documents 

can also be opened in their respective 

applications by simply double-clicking 

on the document as in the desktop. 

6 EVALUATION – HIERARCHY vs 

LINK-BASED NAVIGATION 

The implemented system aimed to 

demonstrate the importance of metadata 

and flattening of hierarchies in assisting 

users to locate, associate and discover 

documents while browsing their personal 

file hierarchies. To verify that users can 

indeed benefit from these, we perform 

an experiment that involves hands-on 

session tasks with users involving 

locating documents. To demonstrate the 

need to apply these concepts to improve 

operating system-assisted browsing of 

document hierarchies created by users 

on the desktop, we base these tasks on 

two environments. These are the 

Windows visualization method and our 

implementation, DeFiBro. With the 

Windows visualization method there are 

two ways: Windows Explorer or the 

simple zoomable visualization interface 

that involves clicking on folders to 

expand and view files and folders 

contained therein. Both have been found 

to have similar performance in locating 

tasks involving either familiar or 

unfamiliar hierarchies [22]. This is done 

in order to compare the two and to 

clarify the benefits of our approach 

through our implementation, while at the 
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same time advocating for improvement 

of browsing documents on the desktop. 

At the end of the task users were asked 

to answer a few questions based on a 

five-point Likert scale and qualitative 

questions about how the two systems 

perform in comparison to each other. 

 Since the research is mainly 

concerned with the browsing or 

navigation of personal information 

structures, in particular desktop 

document hierarchies, during knowledge 

tasks for retrieval of information sources 

(documents). Kelly [27] recommends 

using naturalistic approaches that allow 

people to perform Personal Information 

Management (PIM) behaviors in familiar 

environments with familiar tools and 

collections. The document browser 

implemented would have to be therefore 

evaluated within the context of personal 

document hierarchies in settings that 

match as much as possible real user 

settings and tasks. Owing to the 

difficulty of using the user’s hierarchy 

(confidentiality issues and difficulty of 

coming up with a task from personal 

information) a test file hierarchy (one of 

the authors’ own) was used. Users were 

allowed to familiarize themselves with 

the hierarchy before the commencement 

of the tasks. The tasks involved locating 

documents in the given test hierarchy 

using DeFiBro and Windows 

Visualization alternatively, given either 

the file name or a description of the 

document(s). The documents were 

located at the most popular levels where 

documents are stored, as established by a 

previous user study, of 2, 3 and 4. 

The results of the times the test 

users took to complete each task in the 

two environments were recorded in 

seconds and the averages computed. The 

summary of the results is shown in 

figure 5. 

Users reported the positive 

aspects of DeFiBro as being user 

friendly, offering of browsing by 

association and “searching” without 

providing search terms as well as 

helping out in a “badly organized” 

situation and providing features that 

enable more effective browsing like 

previews. 

Suggestions for improvement by 

test users were dominated by the need to 

quickly move within the results 

(documents found by browsing, 

keywords, organizations, author) by 

automatic selection/shortcuts based on 

keyboard characters. Other suggestions 

were for the cosmetic appearance of 

interface to be improved through 

conversion of the interface to a more 

graphic one, showing attribute-value 

pairs instead of only attributes and 

providing other attributes to locate files 

such as date. 

About half of the users indicated that 

they would have like the system to 

somehow be connected to the file 

hierarchy to provide for a way to get to 

the original location of the file. One user 

commented “...because in the first place 

I was trying to locate the file” to 

emphasize the need for such a system to 

be intertwined with the original way the 

files were organized and possibly the 

sense of attachment the users have with 

the way their “organized” file structure. 
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Fig. 5 Average Times for Windows 

Visualization and DeFiBro for all tasks 

7 CONCLUSIONS and FUTURE 

WORK 

The implementation utilizes terms that 

represent document identity and context 

and might be useful for recognizing and 

retrieving documents. The interlinked 

nature of this information is presented to 

end users to utilize in browsing 

documents. The browsing structure 

provided is expected to integrate data 

(documents) in a different manner to 

what the users are used to, and provide 

an interface which will expose data 

which will have otherwise been 

“hidden” in a person's data collection. 

The navigation structure provided 

through the interface is evaluated against 

system-provided navigation of the file 

system on the Microsoft Windows 

system using locating and associating 

tasks. The efficiency of the two 

environments is measured by its 

performance in relation to the users’ 

speed and effort expended in locating the 

documents in the tasks given. Time 

taken to locate documents in the given 

tasks is used as a measure of these 

attributes. The results show that DeFiBro 

performs reasonably better than 

Windows file browsing for tasks 

involving locating files at deeper levels 

(levels 3 and 4 in the hierarchy) than at 

shallow levels (levels 1 and 2). The 

approach adopted for the evaluation has 

mainly been concerned with whether and 

how the system meets the user's needs, 

which is the approach usually adopted in 

information seeking evaluations [28]. 

Although time was used as the basis for 

evaluation, it may not accurately reflect 

the actual benefit of the exploratory 

interface, as it has been discovered 

before that a longer time might indicate 

more beneficial browsing in terms of 

discovering relevant material [29]. An 

extended user evaluation with the user's 

hierarchy and follow-up over a longer 

time might then be more appropriate. In 

addition other evaluation factors such as 

simplicity and efficiency of the 

Windows system and the implemented 

system have to be considered to make a 

fully informed decision on which system 

is better. 

Other further work include use of 

indexes already created by operating 

systems and their applications, use of 

extended attributes and use of the 

indexes to refine Google results. 
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