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Abstract: Problem Statement: Realizing the difficulties in information sharingmang the
academicians, this study introduces an alternatif@mation sharing model supporting information
management feature®©bjective: The model is designed in an attempt to facilitatformation
distribution and information sharing at minimumagffand cost. Approach: A centralized database
approach is used in the model enabling any edugatbe higher learning institution to participated
manage the database, conceptualizing that theaksab their very own ‘personal library’. This mbde
is then implemented in an application given a peasoame ViRepo-a web-based internal virtual
repository. The process of analyzing, designing amglementing the model into ViRepo is
sufficiently reported in this studyResults: ViRepo proved that the model, in actual fact, \ao
information access, information sharing, informatimanagement, partnership enhancement and
allows an utmost repository control by each andyeparticipating educator. Also, each user is able
to obtain a better picture about the overall coitets field, possession status and type (printed o
electronic), which in turns reflects the ownerstemrest and field of researconclusion: Being
relatively simple in terms of architecture, ViReohighly potential to be implemented in learning
organization as it can enrich the knowledge ofubers and owners and at the same time reduce the
cost of purchasing reading materials.

Key words: Virtual repository, ViRepo prototype, informatiomasing, priority ratings, database
approach

INTRODUCTION the department has it. It is just that we are no¢ svho
has it. Also, it is surely not practical to callchaand

Every educator in schools or universities posses§Very lecturers in the department to find out! _
collections of books, journals, articles, procegdin ~In our 15-year experience working as lecturers in
theses and other documents. They can be in pratted _unlver5|t_|es, we found that it is taxing to flnc_zlchshar_e
electronic form. These documents are used fofformation relating to T&L and R&D materials which
Teaching and Learning (T&L) as well as Research an@'€ Stored in the educator's collection becausem®
Development (R&D) activities. It is fair to saidath Knows for sure what type of materials are in their
they actually own a personal library in their stahace ~ colléague’s collection. In some cases, even theadu
or in their office. However, the information regang himself is unaware of yvhat his coIquUon contamg
the collection in their ‘very own library’ is noecorded ~ (Welsh, 2002; Paganelli and Pettenati, 2005). This
anywhere, making it extremely difficult to find out condition is a hindrance to mforma‘uon shanng,lcvk_nh
what they have/do not have in their collection diemne could subsequently create a barrier for collaboratn
to share the information or the material among them ~ related fields.

Studies carried out by Welsh (1987; 2002) verified
that educators are more than willing to share theiMotivations and objectives: The fact that information
collection but are not able to do so due to thetsbb sharing is one of the major problem among educators
appropriate platform for such sharing. As a(Welsh, 1987; 2002; Eckel, 2007), we propose an
consequence, it is not easy to find informationalternative model for information and knowledge
regarding books, journals, magazines or othesharing in this study. The model involves educaitois
documents especially when we are in a dire neea for university as subjects and the test domain respyti
particular information and we are sure that somenne Based on the model we further design and implement
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ViRepo, a prototype of a virtual library that suppo network between senior and junior lecturers, inegea
information sharing and collaboration, specificalty  collaboration and teamwork. At the same time, the
identifying and locating materials that was pregigu owner still maintain full control and possessiowands
‘hidden’ in the lectures’ room. their collection in their study space/room.
In particular, we target to (1) compare and aralyz Furthermore, this model can serve as a repositbry o
a few architecture of virtual libraries known to be learning resources (Ghaledi al., 2006), which can
efficient, i.e., able to perform its main functi@ a  support e-learning activities. In particular, ngsi
reasonable speed and minimum effort; (2) create aBervice Oriented Architecture (SOA) this model has
active information sharing model within the scofeao potential to be integrated with Learning Management
virtual library; (3) incorporate typical featuref a  System (LMS). Jabr and Omari (2010) have
virtual library into the model created; (4) collect demonstrated the use of SOA to integrate various
collection information from lecturers in one of the applications on World Wide Web into their LMS.
faculty (Faculty of Information Technology - FTM) i ) _ ) _ )
University Utara Malaysia (UUM); (5) design a Related studies: A virtual repository is normally built _
centralized database to store information about th&® store research material collected by a certain
collection owns lecturers in FTM; (6) design anieeg webmaster. The webmasters involved as agents who

: ; : filter and categorize information to be stored in a
for the small scale virtual repository prototypéngsthe I ) ;
- : certain virtual repository ( United States Departinaf
architecture, model, typical features, documen_t ustice, 2010, Paganelli and Pettenati, 2005). distg

information and the database as predetermined i ere are many virtual library such as those ligtethe
ObJSCt'V? t1_5 above; (7) build a user interface tie Srivinas (2010). However, these libraries are gwe-
said prototype. control’ kind of library, i.e., owned and managedtbhe

. o designer and the webmaster if it is the on-linestyb
The scope and benefit of the study: Objectives 1-7  jinrary The control is not shifted to the owner the

above was achieved within the scope of computeggiection but stay put on the owner of the reposit
networking in FTM that is utilized by the lecturers e regard this” model as outdated because it is
involved in this study. As for the scope of theatettse,  authoritative, making the owner of the collectiaaft |
we limit the record size of 100,000 records. Weuass  without any hold over their own collection. The awn
the amount is adequate since FTM has 80 activé stafre regarded as having the same status as theardin
and it is estimated that each staff on averageessss users (viewer), where they can only perform routine
1000 items. Our information sharing model is based activities of searching, checking, scheduling, iagrt

a unit database model, assuming a lecturer astamehi and printing without any ‘power’ to edit, add, dele
the department as the whole community. As for theand other activities that involve changing the yritr
prototype, it is an on-line web-based applicationthe database.

equipped with a web-engine to process data from the However, their model for information design
information provider (the lecturers who are alse th (called GDRC model) is useful because it also answe

owner of the collection), the webmaster (theSimilar questions that we are trying to addressetgm
administrator) and users (all other lecturers whoWhat is the main message we want to share? Which

i 2 2
perform the search). medium we wan'g to use? What resource are we t_o use”
yvho are the main end-users? How can information be

We propose this model in an attempt to save effor i
and cost of information sharing. This model is weiq _presentgd for th.'s purpose? A_nd hovx_/ (_joes the murdel
as it involves the development of a virtual repmsit information de5|gn_ facilitate th|s_?_ (Srl_vmas, 2910
We also consider (www.wikipedia.com) as one of

where lecturers become the contributor, the user, 4he different model to be compared with. Wiki's neqd
well as the owner of the repository. Such a repogit however, does not give each and every user a simila

enables a systematic information sharing as long aggion in terms of structure and types of content.
each user keeps the database updated. Without something that can push the structure as a
A lecturer can become a participant, a manager anghcys, then it will not support the developmentisérs’
another benefit in terms of information accessrisba difficulty in performing functions available within
and management. Also, each user will obtain a ibettewiki. However, it is still too early to compare the
picture about the overall collection’s field, possien  ViRepo model with Wiki because of the size of retsor
status and type (printed or electronic), whichums  within Wiki and ViRepo is extremely different. Wiki
reflects the lecturer’s interest and field of resbaThis  database is gigantic in terms of volume, whereas
information contributes towards generating a betteViRepo is still small. Certain models serve best fo
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small database, while some others serve efficiemithy Login Types of item

Createuser Author

large database and not so useful for small database Delereser — Jiile
Enduser’s |y ISBN

epository|Administrator’s| . interface Yeat,

interface ViRepo query and >

useraccess

MATERIALSAND METHODS

Model development method: Three repository models
are compared in order to decide on ViRepodel. We
compare and examine hermeneutically the following
models: Honeybee information sharimgpdel (Walker,
2003), Paganelli and Pettenati (2005) model and
Centralised information repository model (United
States Department of Justice, 2010). The elements . .
compared and analyzed are the entities involved, th provider
requirements for mandatory functions, the actuadtions
readily available in each of the repository’s medel

The entities identified are administrators,
contributors and users. In all cases, contribuaogsalso  Table 1: Functions and popular functions in virnegository

Owner’suser
interface
Login
Add
Delete

Edit
Manage

Fig. 1: The context diagram showing the relatiopshi
between ViRepo with its three main entities

users. As for the functional requirements, ourFunctions Popular
Hermeneutic study enables us to identifiye ?reo?te the c?ll)ecnon (by creating a new category ©

. . h . . L. or documents
15 functions being implemented in various repoB®r  \janage the collection (add, update, delete) ©

However not all of toes functions are widely used.Create contributors’ records

. Manage contributors’ information (add, update, tigle
There are only seven popular functions that haven be Manage bibliographic information (add, update, ti3le

used by all repositories available on-line. Tablést Eerformdsearchh ©
: eyword searc
down the functions and mark those that are popular.  Natural language search

Based on the finding, we decided to implementkeyword and Boolean operator search ©
. . Advanced search ©
only those seven popular functions in our modebsEn  Field-based search
function are operable by three entities namely theﬁleamh within a search result
L anage search results ©
webmaster (the admlnlstrator), the owner (thESort according to documents’ suitability o

contributors with full control on their collectiorgnd ~ Sort a certain field .
. . .. Filter or categorize documents according to categor
users (other than contributors, with limited cohia Fix the size/number of the display screen )
i Build a full display and display the same document
the collection). The users could, at the same ﬂmghe e inlnge Al il
owner. These users have full control on their owrBuild a summary display o
collection but limited control on others. Tablet®ws the Eﬁ_‘f{gg"gg;ﬂ%’gmgms by providing links to the
summary of entities and functionality decided fdRspo. g_enerate docurcrllents in pdf forma(tj §
: H : y H e scores and comments towards a document
This repository is termed as faculty’s repositbyy Login and 1ogout System W ' '“.
the webmaster/administrator, termed as personariib  Make printouts (some provides special printing fats) ©
by the owner of the collection and termed as virtuaXecord and count document access
repository by the users who do not own any matémial
the collection. use priority ratings to select the functions. Seitpn
Figure 1 illustrates the context diagram showingdeveloping the database using the Rapid Application
entities, functions and requirements as listedahl@ 2.  Development (RAD) approach and guidance (Elmasri
The diagram also shows the interaction betweerand Navathe, 2003). Thirdly, developing the databas
ViRepo and those entities. processing engine and the web-based search ergine t
Owners and users have login, password and thegiccess information in the database. Both enginessfo

identification. Each item in the collection hasatsner,  the prototype’s engine. This step is also carried o
types, authors, title, ISBN/ISSN (for books andysing RAD method. Fourthly, designing the user
journals), year published and other notes thatm@an jnterface to enable the interaction between theneng
edited and updated by the owner. and the administrator, owners and users. Firstly,

ViRepo development process Figure 2 shows the collecting data from the owners periodically usieg
summarized process of building ViRepo. The processhail push. Next, designing the repository and re-

© O

in general follows the rapid prototyping method. structuring all collections in the repository. Higa
There are seven main activities carried out inintegrating the database, prototype engine andisee
developing the  ViRepo  prototype. Firstly, interface to develop a complete repository termed a

selecting functions to be implemented in ViReje ViRepo prototype.
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Table 2: Entity, functions and requirements foritedel
Entity Function Requirement for function access and sharing
1. Administrator/webmaster Create contributorsbrds

Add contributors’ records (when necessary)

Delete contributors’ records (when necessary)

Other editing (on demand or when necessary)

Manage contributors’ record (on demand or wheresssry)

Maintain the repository + all user function Logind password

2. Owner (lecturers who putup  Add collection

material for his/her Delete collection
own collection) Search collection, owner
Edit collection Change password
Manage own library + all user function Login araspword

3. User (lecturers who are not Search collectiomey

owner) Print
Copy
Sort
Change password
Manage loan and share material Login and password
Choose Priority
fundtion fankig Oowner Administrator User
Interface 1 Interface 2 Interface 3
h 4 3 N .
Build dara . N View
processing Design user S\:’ucmre.date v 13‘:1 /// N Q]ljgzx
and search ntatace and build RAD A , : s
engine repository , Query S ‘\ Analyze
Lecturer1 | Analvze S . Sort |
Lecturer 2 ; ﬁdi[ ’ \ Copy } Lecturera
N y
Collect : 1 Delet \ Paste I Lectureb
document’s E-mail push . | ane collection \‘ Print -
i } e
information Lecturer N ﬂf" Copy pasté @ViRepo 4—b: 4_:_>:
! Print | Lecturern
Design v *
repository and
reswucture

collection
Rapid
prototyping

Fig. 3: The active sharing model for ViRepo
Integration

Fig. 2: The process for building the ViRepo propay
ASP , b
RESULTS : |
[ |
The result of the study is in the form of inforioat > ngggggggd :
sharing model and ViRepo prototype. Figure 3 - |

depicts the said active information sharing modeiciv
we use as a basis for developing the FTM's virtual

Interface

Server

! basic function st
I|brary prototype_ engine scripts i%.lg

In realizing the model into the prototype, we lmegi services
with  designing the ViRepo architecture and
components. The components required are a server, =
database, a user interface, a web server and asérow
The connection from the database to the web sameer Fig. 4: Components in the ViRepo architecture
established through Active Server Page (ASP) sgript

whereas the connection from the user interfacen¢o t The implementation of ViRepo architecture and
browser is accomplished via hypertext transferquot  component yields the desired prototype. Figure 5
(http). The architecture and the related componehts depicts one of the ViRepo displays, viewed in aruse
ViRepo is presented in Fig. 4. interface meant for owners.
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(, ff— ) oy mston Tl ViRepo, it would assist in information sharing atst
)4,/8(} /% UNIVERSITI UTARA MALAYSIA for books, journals, articles, proceedings andehédn
Virtual -/ Repository [ABOLT][CONTRIGLTOR] AN (SE7 printed or electronic form. Such information shgris
I references Ymm‘ il ulikha M T B
;ﬂ; ;:a:ge Contributor 20103 crucial to support T&L as well as R and D acti\dtii@
any higher learning institutions, or even schools.
HSTOF COLLECTIONS (9 This study propose an information sharing model
No_ #Type s Title/sAuthor 1SBHISSH s Year sQuantity and using the model we also deve'op a prototype,
1 Book Interaction Design: Beyond Hman-Computer Interaction 2nd 9780470018668 2007 (10) [EDIT] . .
o #8) [ELET ViRepo, as a means to verify the model, or as agro
pRsI 20 (W) o] of concept. The process of formulating the modeal an
T designing the prototype begin with examining a few
[ELET efficient virtual libraries’ architecture, instiflg typical

4 Book Why software sucks . and what you can do about it 0321466756 2006 {10) [EDIT]

""""" features o fan effective virtual library, colleain
information on collection items from lecturers, lding
a centralized database, desiggining and develaiag
prototype’s engine and crafting the user interfadee

This prototype is being tested by academic staff oresulting prototype is a web-based on-line appbeat
FTM for reliability and robustness. Subsequentlg th equipts with engines to process data from useragosv

Fig. 5: One of the ViRepo displays (a user intezfémr
submenu collection. manage)

usability testing will also be carried out. and the administrator.
Such a repository model benefits us in terms of
DISCUSSION accessing, sharing and managing information in

lecturers’ collection. Participating in ViRepo opgenp
The model we based our virtual repositoryanother opportunity for generating network among
development is proven to be efficient despite beindecturers, which in turns upsurge collaboration dan
quite simple. Our objective (1 to 7) are accom@ish teamwork.
by implementing the active sharing model for ViRepo  |n theory, the ViRepo is considered successful.
Being simple and small in terms of database siz@eyertheless, its architecture needs further
(100,000 records), ViRep is unique in terms of 8tma j eqtigations. We need to examine the ViRepo

push feature whenever a material is ready to beedha :
. performance when the size of the database exceeds
All the owner need to do is mark the related chisk 500,000 records. Such study is required in order to

and an e-mel will be sent out to users who reqdesie _ N
determine the reliability of the prototype. The sam

material. Compared to other virtual repository,sthi X | ) )
feature is unique only to ViRepo. The usefulnesthisf ~ 90€s With the Interaction Design (IxD) of ViRep¢s |

feature is yet to be studied because the usabdjng XD needs to be customized for the target user iftib is
for ViRepo is not yet done. It is therefore recomaed ~ be implemented in another faculty or another ursitgr
that ViRepo should undergo usability evaluatiorings or schools, in order to accommodate the prototyjle w
a proper usability tool such as Tobii Studio. the user profile in those places.

Virtual libraries utilizing centralized repository By modeling and implementing ViRepo, we
model such as those reported by Srivinas (2010) angelieve that it would be easy for the department to
United States Department of Justice (2010) areirich expand this design into an institutional repositdfiie
terms of security feature. ViRepo is very muchfiors  repository would in turn, serve as one of the gntit
on this. In fact at this stage we have not implef®e&n nder Central Research Information System (CRIS).
any security features other than password and loginrpe ability to categories, sort and group items
Security feature for ViRepo is another recommendec%lccording to types, researchers, fields of reseanth
future study. team members would greatly assist other researamers

their study.
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