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ABSTRACT
The primary objective of this research project was to compare and report on the suitability of three
similar but diverse products to be used as a front end in an academic knowledge representation
project. The stored knowledge is to be used by research students at Master's level, and no critical
evaluation or empirical experimentation could be found on a comparison between these three or
similar products. The products are: Bibman (freeware), and Greenstone and Knowledge Tree (both
open source).
Bibman (developed at the University of the Western Cape) is an Access-based personal tool for
managing bibliographical data, for use by researchers.
Greenstone (produced by the New Zealand Digital Library Project at the University of Waikato) is a
suite of software for building and distributing digital library collections. This includes text documents,
images, audio and video. Information collections in Greenstone can be organized individually,
although they bear a strong family resemblance.
Knowledge Tree is claimed to be a rapidly adopted open source document management system,
initially developed for the South African Medical Research Council. It is fully web-based, with support
for common file formats, archiving features, full-text searches, user-defined metadata fields and
virtual binders for documents, based on specified criteria.
The methodology used was to identify and use three postgraduate students to populate each one of
the three systems with the same collection of documents on similar topics, being stored in two
standard formats. Record was kept of each process, to allow comparisons and evaluation afterwards.
Issues such as ease of use, suitability to task, retrieval times and others will be compared.
The results indicate that Bibman was not suited for the task of managing a digital library, and all three
products offered many hurdles to the reviewers. A certain level of pre-knowledge is required for
effective use of any of the products. No clear distinction between suitability to task of open source as
opposed to freeware products was found.
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1.

INTRODUCTION and RESEARCH PROBLEM

Early research seemed to indicate that there is lack of clarity as to the direction
library development has to take (Levy, 2000). Compounding the problem was the
diverse views of librarians and computer scientists on the structure, purpose and
role digital libraries should play.
It is emphatically stated that a digital library is a natural complement to the digital
learning environment (Roes, 2001). At the same time, this author views the
implementation of digital libraries as part of the strategy of standard libraries as one
of five crucial strategies for survival.
Other authors are concerned with student involvement in the use of digital libraries,
stating that the existence of a well-designed digital library does not guarantee
effective use thereof (Giersch and others, 2004). However, another author claims
that 12 million users visited the John von Neumann digital Library during a 5 ½ year
period (Toszegi, 2004). This background and other research seem to indicate a
need for successful implementation of knowledge repositories in the shape of digital
libraries at educational institutions.
The research problem is seated in a very specific need, which developed in the
Western Cape academic sphere around digital libraries. This need manifested as
part of the Carnegie Foundation research project, funding and linking the five higher
education institutes in the Western Cape. It was required to provide a very specific
"container" to store a variety of documents relating to knowledge management, to
be used by postgraduate students. This "container" should be easy to use and
manage, efficient and fulfil the need.
In an attempt to solve the problem, a number of postgraduate students were
employed to test three program suites, which appeared to be suitable. No prior
training was given, and it was assumed that these students have enough computer
background to enable them to do a sensible review.

2.

FREEWARE

2.1
Definition
A variety of definitions for freeware were obtained and compared.
Free-definition (1995) defines it as:
"Freeware is computer software which is made available free of charge. Typically
freeware is distributed without source code. Freeware usually carries a license that
permits redistribution but may have other restrictions, such as limitations on its
commercial use. … ".
The Free On-line Dictionary of Computing (2002) defines it as follows:
"Software, often written by enthusiasts and distributed at no charge by users'
groups, or via electronic mail, local bulletin boards, Usenet, or other electronic
media.
…
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Freeware should not be confused with 'free software' (roughly, software with
unrestricted redistribution) or 'shareware' (software distributed without charge for
which users can pay voluntarily)."
Webgrid (2004) lists the following definition:
"Freeware can be defined in only one way.. Software that requires no payments (in
any form). Does not have registration requirements. Does not come with
spyware/adware or other malware bundled inside it. Has all features 100% fully
working. Does not have time limits. (I.E. Demos or Trials). Does not require
payment for access to support information. Allows you to freely share the program
with friends, family and colleagues."
Pricelessware (2004) states that:
"Freeware: Software that is licensed to the end user free of charge. It is not
feature disabled, time limited or restricted in any way. Author still retains the
copyright. This is not the same as 'Open Source' or 'Public Domain'."
The Free Software Foundation (2004) claims that:
"The term 'freeware' has no clear accepted definition, but it is commonly used for
packages which permit redistribution but not modification (and their source code is
not available). These packages are not free software, so please don't use 'freeware'
to refer to free software."
In an attempt to come to a conclusion as to the proper definition, all factual phrases
were summarized, producing the following definition:
Freeware:
has no clear accepted definition, but is not the same as "free software",
"shareware", "Open Source" or "Public Domain" (mentioned three times).
is free of charge (mentioned five times),
is distributed without source code (mentioned or implied three times),
is licensed to the end user (mentioned twice) and
allows the user to freely share the program (mentioned twice).
Bibman and Concept Mapping both fall into this loosely defined category.
2.2
Bibman
Bibman is an Access Database program (Bibman V1.0 - .mdb), 5199kB in total
(including the Help file). It has been developed as part of the "ICT in Higher
Education" research project, with financial support from the Carnegie Corporation of
New York. This project is a partnership between the five tertiary institutions of the
Western Cape: UWC (hosts), Cape Technikon, Peninsula Technikon, Stellenbosch
University and UCT.
This release of BibMan is a personal tool for managing bibliographic data, for use by
researchers. It was targeted to produce (amongst other things) a knowledge
repository in support of a new postgraduate research programme; this bibliography
manager is an early component of that knowledge repository.
Bibman does not appear to be a digital library, as it does not store the actual
documents. It does, however, store a hyperlink to the document and when clicked
on opens up the document. Bibman offers fields such as Author, Title, Keywords,
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and Links to other documents in the database. It automatically generates an in-text
reference and bibliography reference, provided that the correct fields are supplied to
the program. Bibman also provides a rather crude search function.
2.2.1 Ease of use
Double clicking on the Bibman .mdb file opens up Microsoft Access and on
execution, it presents with the Access databases option list, a Start Menu and a side
menu. The reviewer did not experience the program as intuitive. Without external
guidance, it took 90 minutes to gather a working knowledge of the basics of the
program. Some inconsistencies also appeared during the running of the database.
In some form tab areas the user must double click to add data to a field (this brings
up another form) and in other areas the user must just type in the data. Similarly,
double-clicking is required to add a field that resides in another table, while a single
click will perform the same action if it does not.
However, the help file is complete and manages to explain the general operation of
the program, operations and sequencing. If the cursor is hovered over a form item,
a textbox appears and prompts the user on what to supply for that box.
2.2.2 Tables in Bibman
Bibman’s main table is defined as "Item". This refers to a particular article and the
fields which have to be entered into the database, such as Author, Title, Year, etc.
The Item table has a few support tables such as the Itemtypes, KeywordsinItems,
Links, Person and Roles.
Itemtypes describes the type of Article it is, such as a Journal, Book or Conference.
The KeywordsinItems lists all the keywords, which the user has supplied and which
should be associated with that article. The Person table contains the Author's details
and the Roles table specifies the role of the Person, which could be Author, Editor,
Co-author, etc. The Links table links all other items in the database to each other
through common references. The logic of Bibman lies in the relations between
these and other tables.
2.2.3. Using Bibman
The Start Menu (see Figure 1) and the Toolbar (see Figure 2) is the platform from
which the user launches and controls the program.
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FIGURE 1 - The Start Menu

FIGURE 2 - The Toolbar
In Figure 1, the current “user for this session” is appended to the Item database, so
a log is kept of who made the changes or added an item. The “Path to Bibman
Folder” provides a useful feature if the user wishes to query an Item supplied by a
known person. The ”Path to Bibman folder” also links to the location of the Help file.
2.2.4 Housekeeping
The Housekeeping tab provides the user with access to information on when the
database was last updated, and the number of Items, person and keywords in the
database. The Database Window opens the Access database option list - refer to
Figure 3.
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FIGURE 3 - The Housekeeping tab
2.2.5 Basic Functions
This tab leads the user to the editing of Items, People (Author) and types of Items.
Types of Items opens up a blank area to enter a new type such as book, journal,
conference paper. The user can also access the search function from here. The
Toolbar is smaller than the start menu and is a form of shortcut access as it can
remain open and to the side and not obstruct any other forms. Refer to Figure 4.

FIGURE 4 - The Basic Functions tab

2.2.6 Edit people data and Item types
This is where the Author and Editor information about an Item can be entered. The
Name field is the person's name in the format used for referencing. The name field
must be in the correct format: Last Name and Initials separated by a space, plus a
space between initials - see Figure 5.
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FIGURE 5 - The Edit People Details button
The Editing Item types button allows the user to input a new Item type. See Figure
6.

FIGURE 6 - The Editing Item types button
2.2.7 Searching
Bibman provides a crude search function based on a few fields in the Items table.
When inputting a new item or editing it, radio buttons allow the user to set an
importance marker to the item, such as High, Medium or Low. When searching the
user can separate the result according to this specified relevancy. The search can
be done by in-text reference name of the author, Title of the Item, the Item type and
its keywords.
To search by any of these fields the user must right click on the relevant text area
and select the “filter by selection” to select all items by that field and exact field data.
The user can also use the reverse by “filter excluding selection”, which returns all
Items that are not equal to that field. Similarly, the user can type in a search query
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through the “Filter for:” option. The wording must be an exact match otherwise
nothing is returned. Stemming is not supported in this function.
There is no compound searching ability; to refine a search the user must do a
search on each search result returned to further refine the results. See Figure 7 for
the search function.

FIGURE 7 - The Search function
2.2.8 Work with Items
This is where the user will be working most of the time. Working with Items is where
the user can enter the data on the Item (Document) such as the Author, Title,
Volume and Itemtype. The Items form also provides a drop down list for easier
navigation of items - see Figure 8.
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FIGURE 8 - Work with Items
2.2.9 References and Keywords
The References function automatically creates references of the item to be used
(copy and pasted) when writing a research article. It creates a summary of
references used in the text of an article and for the bibliography. There is also an
option to do this for every item in the database. The keywords help define the
general theme of an item and are listed in the search, and must be entered
manually by the user.
2.2.10 Links
This feature provides a hyperlink to where the document is stored - to view to the
document, click on the hyperlink. Linking of references was also possible with a
drop down list of the in-text reference. Circular linking allows the user to work
through the “history” of an item.
2.2.11 Reporting and Import functions
These features were awkward to use. In the Item and search forms, the user has
the ability to use a check box that selects an Item. All Items checked are then used
in the Print Sel option. This function now draws up another table from a query that
puts all references (for the bibliography) of selected items together. The user must
then apply some formatting, since the result is not altogether eye pleasing.
Finally, Bibman can import from an MSExcel worksheet into the database. This
feature has a large number of steps and is awkward to use. Bibman can also export
the Item table (only) to an MSExcel worksheet, which is a relatively easy process.
3.

OPEN SOURCE

3.1
Definition
The OpenSource Foundation (Perens, 2004) summarizes the definition of this kind
of software in a lengthy discussion, covering the 10 major aspects at stake. These
are:
-

free redistribution,
source code,
derived works,
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-

integrity of the author's source code,
no discrimination against persons or groups,
no discrimination against fields of endeavor,
distribution of license,
license must not be specific to a product,
license must not restrict other software and
license must be technology-neutral.

Information and Educational Technology (2004) defines open source software as
follows:
"Computer programs or operating systems for which the source code is
publicly available are referred to as open-source software. Inherent in the
open source philosophy is the freedom of a distributed community of
programmers to modify and improve the code. The most widely known
example of open-source software is the Linux operating system."
As with freeware above, no single widely accepted definition of open source
software seems to exist, although some aspects about it are clear. As the name
indicates, the source code is freely available, and this fact stimulates the growth and
improvement of the product as more and more authors contribute to its features.
The existence of a license also seems to be a given, plus the fact that there is no
charge for the program's usage.
3.2
Greenstone
Greenstone (2004) is a software suite for building and distributing digital library
collections. It provides a new way of organizing information and publishing it on the
Internet or on CD-ROM. Greenstone is produced by the New Zealand Digital Library
Project at the University of Waikato, and developed and distributed in cooperation
with UNESCO and the Human Info NGO. It is open-source, multilingual software,
issued under the terms of the GNU General Public License.
The aim of the Greenstone software is to empower users, particularly in universities,
libraries, and other public service institutions, to build their own digital libraries.
Digital libraries are radically reforming how information is disseminated and acquired
in UNESCO's partner communities and institutions in the fields of education, science
and culture around the world, and particularly in developing countries.
3.2.1 First Impressions
Greenstone Version 2.41 was used for this experiment (Greenstone, 2004). The
graphical user interface initially was difficult to use, since no clear indications are
given on navigation. The site seems to be unstructured and difficult to read, and the
homepage contains mostly cluttered text (see Figure 9).
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Figure 9 Greenstone Homepage

When advancing to the search screen the same problems occur, namely poor
readability, difficult to navigate and the problem of excessive use of text. The arrow
buttons are also difficult to see.
When opening Greenstone, a pop-up screen appears that the user has to click upon
to open the program. When the user closes the popup screen to navigate through
the program a “Page cannot be displayed” error appears. Upon inspection it
became evident that this window must be left open for the program to function.
Furthermore, there appears to be no provision to recover forgotten passwords - only
an option to change the existing password.
On a more positive side, Greenstone loads very fast and it is small enough to
download from the Internet. It appears to be a powerful application which responds
quickly (typically the user requests are executed within 2 seconds).
3.2.2 The Collector Section
This is the area where the actual documents constituting the population of the digital
library are stored. When adding a document, the user has to complete the details
requested by the Input Source by hand. The expectation of a popup menu option
allowing the user to click and scroll to the desired directory is not met. It appears as
if the inexperienced user was not considered in Greenstone's design.
It takes approximately five seconds to add an article to the database, but once again
the expectation of a visual progress meter removing the guesswork is not met. After
selecting the option to stop building during the collection phase, there is no option to
continue the collecting process.
An attempt to edit a current collection in Greenstone produces a technical screen
which would put an average user off (see Figure 10).
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Figure 10 Edit Collection screen

3.2.3 The Search option
Selecting any of the search buttons eg. “Search”, “Subjects”, “Titles”,
“Organizations” or “how to” at the top of this screen appears to clear previous
search results (see Figure 11).

Figure 11 Search Screen
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3.2.4 Other Comments
When selecting the “detach” (open in new window) function from the book menu, the
page opens in a new window and all shortcuts except the Home, Help and
Preferences disappear. If another search needs to be done, the user first has to
navigate back to Home, then to "Greenstone Demo" and only then move to the
Search page. Margins are rather wide, which produces little information per screen.
The Help file explains clearly what all icons represent and is easy to follow. The
“Preferences” option allows the user to set up the presentation preferences as well
as the search preferences.
This assists in accurate retrieval of specified
information.
The search function produces short turnaround times, and it is easy to view
documents, expand them and open the article in a new page.
It was easy to list, add, edit and delete the users of the system, although buttons on
the left side of the screen could be used to specify the options. When adding a user
there is a field indicating which rights the user should have. The administrator has
to type out which rights the user should have, instead of facing a combo box offering
selections. When editing a new user the password field is left empty, although there
is a password in the field. No stars or dots (as Windows users would expect) are
used to indicate the presence of a password.
3.3
Knowledge Tree
Knowledge Tree is an open source document management system developed for
the South African Medical Research Council (KnowledgeTree, 2004).
The Open Source movement is gathering momentum internationally as increasing
numbers of people recognize that it is a reliable, adaptable and cost effective
method of providing software solutions. The basic idea behind open source is very
simple – when programmers can read, modify and redistribute source code, the
software evolves and improves. Industry leaders including IBM, Oracle, Computer
Associates, Sun Microsystems, Hewlett-Packard and Intel have put their weight
behind projects and are now advising customers to investigate and implement
solutions using this technology.
The South African government has been investigating the use of Open Source
software (OSS) for some time. The government pays large amounts of money in
software licences per annum and, following the lead set by amongst others the
French and German governments, has articulated an open source strategy. This
strategy states that "opting for OSS will be preferable where the direct advantages
and disadvantages of OSS and proprietary software are equally strong" and aims to
create greater efficiencies, save foreign currency, and stimulate SMME
development and innovation.
Knowledge Tree can run on most server platforms and is accessible through a web
browser. The application provides knowledge management features including
version control, full text search, multiple search types and extensible metadata fields
for documents. Some of the more advanced functionality includes a customizable
dashboard and workflow for document authoring.
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3.3.1 Population with data
Adding a document to the collection is a simple process. Knowledge Tree offers the
ability to browse for a file, add a description plus any amount of metadata. It was
not immediately obvious where a document could be edited or deleted. A simple
addition of two more buttons under the add button that will allow users to add, edit
and delete a document in one menu (see Figure 12).

Figure 12 Editing and deletion of document
When a user has an article open and attempts to add a new article, Knowledge Tree
would display the message “You haven't selected a folder to add a document to”,
while there is no option to select a folder.
When viewing a document and then attempting to edit it, the user is forced to
choose between editing Document Data, Generic Metadata or Type Specific
Metadata. This operation becomes very time consuming if all three areas need to
be edited. There is no apparent reason why these three areas could not be
combined into one edit screen.
When the user decides to delete a document, it must first be opened individually. If
multiple documents need to be deleted, each one has to be deleted individually. A
simple addition of tick boxes next to each document would simplify this process.
3.3.2 Searching in Knowledge Tree
The search function has been designed to be easy to use (see Figure 13). It allows
users to select from a large variety of categories. One quirk is that the user must
select a category before being allowed to continue with the search. The addition of
an "All" category selected as default would enhance the ease of use.
Another omission is the setting of an option that would allow the user to specify the
number of results to display after a search.
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Figure 13 Knowledge Tree Advanced Search
3.3.3 Interface Ease of use
The interface is fairly easy to use, but surprisingly slow when using buttons to move
between menu options. Navigation is intuitive, and navigation tools are easy to
use. The reviewer found the colour scheme dull and an obstacle in the execution of
tasks (see Figure 14).

Figure 14 Knowledge Tree Colour scheme
The system uses session expiry to log an inactive user out after a certain time of
inactivity, thereby preventing some unauthorized access. Click depth is low, which
favours the user who is in a hurry to get to a certain level. The advanced search
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option has a list of check boxes that can be used to narrow down the search in order
to get more relevant results.
3.3.4 Interface logic
When a user browses the collection of documents, the program offers options for
the user to view all the available documents. The Document Type view arranges
documents based on their type logically by either folders, categories or document
types (see Figure 15).

Figure 15 Interface logic
However, the logic behind the help button menu makes it difficult for an ordinary
user to make use of this facility. The reviewer found it difficult to get help on
searching or browsing collections.
3.3.5 Lists and Reports
The program uses folders and subfolders to store the documents in the library.
When a user wants a certain document, it can simply be hunted for according to
which category that particular document falls under. There are no long lists of
documents as compared to those libraries that do not store according to categories.
Once a user finds the document in question, the document metadata is displayed,
including document title, initiator, document type, version created date, last updated
and status. The status indicates whether the document has been published or not.
A number of useful actions at this point includes "view" (the document), "check-out",
"history", "unsubscribe" and "publish".
4.

CONCLUSION

4.1
Bibman
First impressions indicated a user-unfriendly product, which had a non-intuitive
interface. However, the Help file is well designed, easy to use and informative. It
explained fields, table and other concepts clearly, which altered the initial perception
of Bibman.
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After having read the help file, it took very little time to get used to the interface. The
interface offers a logical “movement” around the program via its toolbar. The
reviewer does suggest that a basic knowledge of MS Access is required.
The searching function is crude but produces basic results. However, the
"importance search" and "filter for" does not always work. Overall, the search
function does operate adequately. The user can easily access the Item from the
search results.
The biggest downfall of Bibman is its reporting and importing features. As stated
above, these functions are awkward at best. It would be easier to copy and paste
from the references generated in the Item form to the document.
Three positive elements are the Link, Reference and Keyword features. The link
feature allows linking between items and the most useful feature is the hyperlinks to
the actual document. The Keyword feature ties in with the searching in Bibman and
allows for connecting items together in a keyword search.
Lastly it should be noted that Bibman is a prototype, and does not claim to be a fullblown digital library. Seen overall, it performs its intended function admirably, but
would not be suited as a digital library. As noted, the user should be familiar with
MSAccess to obtain the maximum benefit from Bibman.
4.2
Greenstone
Greenstone is fast, small in size, effective and has a great Help function. However,
the reviewer suggests that inexperienced users should consider alternatives due to
the graphics, user unfriendliness and navigational functions.
Although the user management section works well, there are still too many errors
occurring in the search section. It is assumed that Greenstone is still a relatively
new service, or that the authors either do not have the budget to develop an
appropriate user-friendly system, or the webmaster lacks experience in developing
websites.
The Search function could be improved by implementing a category list to allow the
user to select a chosen category e.g. Abstract, Conference, Date of access, How
published, Editor, etc. Allowing the user to select from such a list would help the
user to specify exactly what is required.
Greenstone also lacks the functionality of maintaining a collection. The user can
only add, delete and edit a collection. There are no options to maintain the
documents. The user should be able to add, edit and delete the documents
individually. Another functionality that Greenstone might implement is a log of users
making changes to the details of a document. A "Last Modification" field should
specify the date the changes were made as well as the identity of the person who
made the changes.
Recommendations for potential improvements include:
-

a progress meter in the Collection section,
a help function in the Collection section,
make the front-end more readable by re-designing the navigation section,

18
-

make provision for a forgotten password,
create a <Lookup> button for the Input-Source at the collecting section,
warn the user that when one closes the pop-up, the program will stop
functioning, or otherwise correct the problem,
fix all the bugs listed,
re-designed the headings for maximum impact,
the functioning of the arrow buttons need to be corrected,
decrease the margins substantially - it will contribute towards less scrolling
and
change the text box in the Groups option when adding/editing to a list/combo
box.

4.3
Knowledge Tree
Knowledge Tree appears to be a powerful digital library, if the user has above
average navigational skills. However, it is not recommended for the average user. It
is sluggish during normal operation.
Recommendations for potential improvements include:
-

-

add a delete and edit option below the add a document function,
combine the Document Data, Generic Metadata or the Type specific
metadata into one edit screen when a document is viewed,
when deleting a document, add a tick box next to each document and give
the user the ability to delete several documents in one operation,
add a category namely “ALL” in the search menu, that is selected as default
to allow the user easier searching,
add more options to preferences with options that would allow the user to set
the number of search results to display after each search,
dialog boxes should be added to alert the user if a document has been added
or deleted,
Help menu option should list the available topics instead of the user
having to select or click on a particular topic first to get help and
provide more text on the interface that serves as guidelines.
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