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ABSTRACT

The Government of Malaysia has encouraged the use of Information Technology application
among the public and private sector to enable both sectors to compete and provide better
facilities. Most brick and mortar or physically located organizations also seck alternatives for
handling the document management. Nowadays, most of the information in the organization is
stored in unstructured manner that require certain technique to be applied in order to retrieve the
important and relevant information from a large scale of collected data. A digital document
management system takes advantage of advanced document analysis and management
techniques. In this study, a document from the fax machine that is a structured data is used in the

system to digitalize the fax documents into the documment management system.
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CHAPTER ONE

INTRODUCTION

The information technology (IT) revolution has empowered organizations and every
individual as a whole. However, the critical difference of leading-edge organizations that
want to stay ahead in the new economy will be the ability to manage their content.
Information is now spruced all over the organization in faxes, brochures, tenders,
drawings, e-files and single greatest task is to keep all this data systematically organized
and available at any time. When information is freed from the physical limitations of

paper and converted into an electronic format, it becomes a valuable strategic resource.

Instead of stashing business-critical documents in file cabinets, voluminous physical and
electronic data into information databases could be easily retrieved. It will making easily
retrievable by users throughout the enterprise and also make them available instantly if
such information could be stored digitally. It save hundreds of staff’s man hours a month,
searching for critical documents and eliminate vital information from damage, pilferage,
theft, misplacement or loss. This helps users focus on getting their jobs done, rather than

spending precious time looking for files and information.

Loosing of paper documents in folders or binders was the factors to create digital file.
Low information density and lacks of computational power put paper as a poor storage
device. It is not easy to distribute or back up bulky and heavy documents. Therefore,
digitize paper documents and make the documents searchable will manage the digital
version of documents with database and local search engine (Suzuki & Wobook, 2009).



To date, a digital document management system takes advantage of advanced document
analysis techniques. It may provide automatic archiving of documents and retrieval
without the need to navigate through a directory structure or specify a filename.
Document comparison is facilitated by automatic retrieval of a previous version of a
document. A digital copier alerts a user when a document to be copied already exists

electronically within a database (Cullen at el., 1999).

Biro Tatanegara (BTN) is a government agency started in 1974 under Program Belia and
known as Unit Penyelidikan Belia, Kementerian Kebudayaan, Belia dan Sukan. In
October 1981, Unit Penyelidikan Belia has been stated under Jabatan Perdana Menteri
(JPM). The former headquarters of Unit Penyelidikan Belia was located at Jalan
Kelantan, Kuala Lumpur. However, in Jun 1982, the name has changed to Biro
Tatanegara, Jabatan Perdana Menteri and three branch offices are built in north zone,
south zone and east zone in Malaysia. Since 1986, BTN state branches are built and until
now there are 14 BTN branches in all state. On 6 September 1999, BTN headquarters had
been moved to Aras 1, Blok B3, Kompleks Jabatan Perdana Menteri Pusat Pentadbiran
Kerajaan Persekutuan, Putrajaya (Biro Tatanegara, 2005).

BTN is one of the government departments that used computer systems in managing their
organization. Many business transactions that involved in this department use paper
documents such as faxed documents that normally represent unalterable, legally binding
transactions that are essential for business processes. To manage the high volume of
inbound and outbound faxes that is part of normal business activities, therefore the
proposed Web Based Model of a Digital Fax Document Management System which is a
prototype of management tool is designed to manage all fax documents within an
organization. This is to ensure that there is a single database of information accessible
from a single interface. The proposed prototype is developed with an aim to improve
organization’s management in such a way that the time taken to process and

dissemination of manual information is reduced through digitized information.



Description of Document Transformation

The illustration of data transformation is shown in Fig. 1. The manual documents is first
converted into digital form using the scanner and stored in the office workstation where
the document management system is installed. All the data and documents is then
transferred after the client server and secured in the database storage through the

document management system. From this database, data and documents can be search

and retrieved using the proposed system.
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Fig. 1: Illustration of data transformation
(AmberSoft.Net, 2007)

Digital representations of pages that can be entered into the archives by copier scanning
methods, (Fig. 2). The copier accesses the digital representations from remote archive
servers or through standard scanning, fax scanning or computer generation of the page.
The copier or computer sends a message to the archive server indicating that a new
digital representation is being created and requested. The copier or computer may also
provide the archive server and it allocates space for digital representation. This will
generates the document including the location and transmits the document back to the
copier or computer, receives and incorporates the document into digital representation of
the page. It may affect the printing page with the documents and transmits a digital
representation to the archive server. Appendix A provides a detailed implementation of
Lopresti et al., (1998) patent in United States Patent.



DOCUMENT INSERTION METHODS
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Fig. 2: Illustration of a comprehensive input, archiving and output system

(Source: Lopresti et al., 1998)

Archive server is used as the storage location at which the digital representation will be
stored and provide the location information for inclusion. The archive server stores the
digital representations of each page and provides storage management and document
management. Therefore, an overall network of perfect copiers, fax, computers and
printers can be connected to an on-line database, archive server at which sufficient
storage is available for all documents within the network. The on-line document will be
adapted to provide storage management database and document management to the

system,



Table 1: Fax Servers versus Fax Services - Pros and Cons

(Davidson Consulting Sturgis, Ml, 2007)

Fax Server Fax Sarvice Server + Service
Pros = Tightintegration with local applications » Low up-front investment » Tight integration with focel
{Exchange, SAP, Oracle) , L applications |Exchenge, SAP, Oracle)
» flexible cost varying with raffc
» Cortrol over in-house fax server . , » Variable capacity of the semvice
® Unlimited capecity
» Higha customization capebilities , » Ensures service continuity foverflow
» N software to install o update anc Falover
» Mawre techrology, comfortable for ,
late adopters » N hicden costs
Coms = Cost(sotware, hardware, hidden = Feeling of loss of contro! v Cost of the sarver model (software,
costs) N _ hardware, hidden costs!
w Per-fax pricing may seem expensive for
» Fixed capacty smaller volumes (st of the service model {when used
, for small volumes)
» Requirement tn manage hardware
failure situations iexpensive backup

plans)

1.1 Problem Statement

No matter what the size or organization or industry is reliable, efficient and cost-
effective, communication tools are essential for running a profitable and customer-service
oriented business. While many organizations uses email, smart organizations still rely
heavily on fax for their vital business communications. It remains the most universally
accessible, reliable and secures method of document delivery available. Organizations
that take faxing seriously today go beyond simple fax machines. They rely on a
combination of fax server software and fax communication boards to facilitate fax
delivery, receipt and management. This will reduce the waste of paper usage as while as

space required to store the files of documents.



The proposed fax server solutions enable users to fax directly from desktop, email,
Customer Relationship Management (CRM), Enterprise Resource Planning (ERP) and a
host of other business applications. They provide the connectivity, performance and
dependability essential for exchanging business communications. Besides, a disadvantage
of current systems becomes apparent when there are phone line problems or the phone
line at the remote destination is busy. Usually, fax machines or fax-equipped personal
computers make repeated attempts which reduce productivity. This would burden the fax
machine users of managing retries. Therefore, it is highly needed to design a digital fax
document management system to support this fax server in managing the data and

document through the organization management.
1.2 Research Objectives

The objectives are divided into main objective and specific objectives for this research.
These objectives have been identified based on the problem statement which was stated
in Section 1.1. These objectives are important for this project because facilitates

motivation and direction during the development of the project.

1.2.1 Main objective:
e The aim of this study is to develop a prototype for Digital Fax

Document Management System.

1.2.2 Specific objectives:
e To identify the system requirements of the application using a
prototype.
e To design the architecture of the system.
e To evaluate a prototype based on the model designed.



1.3  Research Questions

This project intends to answer the following research questions.
1. What are the appropriate functions to manage the digital fax document?
2. How to design a prototype of a Digital Fax Document Management System?

3. How to implement the Digital Fax Document Management System?

1.4  Scope of the Study

BTN is one of the organizations that manage their administration with updated
technology. This organization currently uses a web-based system among branches within
every state in Malaysia. Therefore, this project focuses on fax document management
from the manual fax machine to this digital fax document management system. The
prototype of the software consists of faxing, administrating, searching and reporting
functions. The platform to build the system will be web-based and the programming
language will be PHP Hypertext Preprocessor (PHP), Dreamweaver MX and Apache
Server (XAMPP Control Panel Application). The prototype will be proposed to BTN for

accessing the management in managing their fax document.
1.5  Significance of the Research

The greatest challenge of the project is to create digital document management solution

that is ready to be used without any complications. It will give:

e Time saving and increase productivity
The most valuable asset of staff is free time to be utilized more productively in
serving customers or efficiency in working. All information and data, documents
and files required by every individual are available in the personal computer

without spending their time looking for relevant documents.



¢ Reduces filling costs
Typically, the law requires a business to save documents anywhere from seven
years to a lifetime. The annual cost to store legacy documents can be reduced by
storing at cheaper locations or in the case of some industries and eliminated

completely. A digital document becomes easier to access than paper.

e Bringing out the best of staff
It may not affect the organization with staff problems and also it will bring out the
best from the staff or the organization. Besides, it will eliminate crippling and
expensive human filing mistakes and may increased access to essential

information.

e Improve access to information
Groups of employees can share digital files more easily. Multiple copies can be
sent to appropriate user via email and web-based information can be view by any

staff with proper authentication.

The proposed study is expected to provide a document management system. Generally,
this project serves as a prototype for the web based model of a digital fax document
management system. Specifically, this prototype will be an application where it may
provide more option to users in managing fax documents such as faxing, administrating,
searching and reporting. In order to do this, a web based user friendly system that can be

used by the organization officer or staffs is needed.



1.6 Summary

This chapter briefly presents an introduction to document management revolution,
explaining the data transformation from filling to document management system which
manipulates comprehensive input, archiving and output system that will be used in this
project. From the problem identified in problem statement, the main objectives of this
study is to develop a web based of a digital fax document management system using
XAMPP control panel application that will implement the function of the prototype. The
other main objectives are to help user to manage the fax documents in the system, to
make storage of the fax documents and {o retrieve the fax documents in a meaningful
way. The related literature review for this study is presented in the Chapter 2. The
methodology adapted in this study is presented in Chapter 3. The results of the study are
discussed in Chapter 4. Finally, the conclusion and recommendation is presented in

Chapter 5.



CHAPTER TWO

LITERATUR REVIEW

This chapter elaborates more on the research literature related to the subject of the study.
The purpose is to get an overview about the research area and further understand the
subject matter of research study. The research study is to propose a prototype of a Digital
Fax Document Management System for local used in BTN Putrajaya. The proposed
prototype should be in four functions which are faxing, viewing, scarching and reporting.
The literature is divided into three sections which are; the introduction of web-based
model, digital fax performing digital document and the last section presents the proposed

system architecture with digital document management system.
2.1  Introduction of Web-Based Model

A web-based model is a good choice for environmental document management because it
can casily incorporate all of these diverse types of information. Documents can be posted
for on-line viewing and printing, file transferring, searching, reporting, and can be
accessed through a search engine. A web-based model is instantly available over an
unlimited area. Furthermore, user-friendly interfaces can be developed to access the same

core information for any number of user groups (Debora, 2006).

According to Cox (1997), Active Platform is the name given to Microsoft's component-
based application development model for the Web. Active Platform is divided into three

major sections which are:

10



a) Active Desktop - an ActiveX-enabled client architecture designed to house
components and language-independent scripting environments.

b) Active Server - primarily intended to provide an execution environment for
running business logic distributed across enterprise application servers.

¢) ActiveX Technologies - the object-based underpinnings of all of the above -
commonly referred to as The Component Object Model (COM).

Kim Wes (2001), with data access pages in Microsoft Access, create Web views of
ciatabase can be created. When need to customize page beyond what the data access page
designer allows, scripts can be added that perform sophisticated actions based on the data
currently being shows, use transitions to create multimedia effects, or tap into the power
of the Microsoft Office Spreadsheet, Chart, or PivotTable Web Components. However,
there are differences between developing form- and report-based applications and

developing Web-based applications.

Web-based model have several distinct advantages over stand-alone computer systems.
In addition to the ease of information distribution and the ability to serve a widespread
and diverse pool of users, there are also advantages in data protection, coordination with
other company databases, and can provide case of use, expandability, data integrity, and
widespread data access. Packaged and custom systems are available. When initially
selecting a system, involve the IT personnel to assure compatibility with existing
computer system. Take advantage of the ability to start small and proceed at a
comfortable place.

According to Baird er al. (2005), an internet-based or a web-based document
management system (DMS) and method is provided where in access to the system and its
services may be controlled through use of encrypted access tokens. The web-based DMS
allows a fax or other electronic document to be stored in a compressed and encrypted
format on an Internet-accessible server and accessed using previously known web server,

downloaded in compressed format allowing for secure and speedy document response to

11



the user for review and organization, and then returned to the server for access by further

Us€rs.

Table 2: Approaches and Features Comparison
(Source: Joshi J. B. D., 2001)

Approaches and faatures compared

Appraoch

Featsres from Web Perspective

+ Ownerhip-tased. flexitle. most wdely Jsed,. does not provide
high degree of secaricy.and hence ow assurance

+ Typed vercions sudh as IPM_TAM.and CTAC are expressive but
have licde or no eperience kase

» D7AC aan hindie Jynamic crange: and task-based contol
{bstrer Jan RBAC)

v Most cnnot be used wiere dassicatian levels are needed

+ Typed versions hawe tried to Incluce clasificion lwvels

MAC

+ Adminjratdon-bated
* Infarmation fow control rules
Hizh level of secuncy. ard hence high asaran:e. but lessflexible

+

RBAC

Policy-neutrd flexble

Pracipk of least privilege

Sexaraton o ducy

Easy admnisirative features

Able toexpress DAC. MAC, and uzer-gpecific polides uzing role
hierarchy anc congzrainis

+ Czn beeasth Incorporated irto curent technologles

» Good for muindomain envircnments when policie; are :pressed
ushg role hierarchies ard constrants

+ ¢ ¢ % o

Accest contol
Teks™Workflow

Task-orenced audhortzazion @radgm

RBAC I3 highly beneficiz] for WFM5

TBAC k at an Initil smge of development (no formalisey yet)

A bey component ‘or success of transaction-htenstve ecommerce,
medical applicatiors. and o forth

Hyperwexi-based
asthorizations

+ Approach bazed on hypertexa mocel or document charicreriation-
hhancy stage

Ezentkl for sroviding forrmalbasefor the securly of Web oljects In-
cluding Inks :nd nodes, acceess modes rchide brovsing and vewing

+

Certihate-biced

» Uthzausn of exkng PKI factiities
+ Complements the host's access cantrol model
» Czn use trus: cenvers in the YWeb

Agerits

+ Adapeatilicy :nd mobility
+ Mobtle agenc Ntreduce nawsecutty Issues

+ Czn be considerec a complementry systern-bulld ng paadign. rather
thzn a model or mechanism Hr spacific security implementaton

* Mzy beuzefd n mukidermain environmencs (or example, for
polky negothition)
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2.2  Digital Fax performing Digital Document

The fax became a popular data transfer method in a very short time during the 80’s. It
spreads as fast as the Internet or mobile phones some years later, due to the network
economics of this type of innovations, where its value to the individual users becomes
bigger for each new user who joins the network. The fax was superior for handling offers,
quick changes, and small scale graphics, but not good for large drawings and absolutely
useless for reuse of the data in digital form at the receiving end (Bjork, 2001). Fax

hardware plays a critical role in the sending and receiving of business documents.

According to Hunter et al. (2004), digital objects require constant and expensive
maintenance because they depend on hardware, sofiware, data, models and standards
which are upgraded or replaced every few years. Accelerating rates of data collection and
content creation and the increasing complexity of digital resources means that many
organizations can no longer keep pace with the preservation needs of all of the data

entrusted to them.

Hull et al., (2007), through their research conclude a digital copier includes scanner that
generates image data representing a document to be copied, an image processing unit that
processes the image data to correct imaging errors introduced by the scan engine, a
printers that copies the document responsive to the image data as processed by the image
processing unit and an image data tap that relays the image data to a storage system for

archiving.

According to Murphy, there are three ways in which companies can fax information
today: First, stand-alone fax machines where, each individual fax machine has its own
phone line that dials out its own fax number. These machines are easy to install, but
cumulatively can be very expensive in large distributed organizations. Second, fax server
which this is essentially an application-specific computer that can have several ports
connected to dial phone lines for sending and receiving faxes. The fax server can take

documents sent to and from an internal company network and convert these documents to

13



fax images for sending across fax lines. Third is Internet fax services. This method allows
companies to send and receive faxes using their Internet connection as the medium for
transmission rather than a separate phone line. In addition, the faxing is done as an
outside service, so no infrastructure needs to be built or operated by the user in order to

access these services.

According to Piersol er al. (2005), Fax represent a electronic devices and typically
capable of receiving both paper-based and electronic fax document through a scanning
interface that digitizes the document to an electronic format and receive through a
modem interface. A modem interface function to modulate digital data for transmission
across the publicly switched telephone network (PSTN) and demodulate data received
over such a telephone network. Some fax devices known as internet fax devices are

further capable of transmitting and receiving data over network.

Fax documents are stored as a received for subsequent retrieval by authorized users.
Method are provided where in an authorized user system can associate attributes to
individual pages of a fax or to a group of pages from different faxes. Fax documents may
also be split into individual pages prior to storage for speedy document response to the

USCr.

Gavan (1998), in connection with international fax transmission, fax line problem involve
distances and lack of high quality connection to various place. It would be desirable if a
fax transmission could be generated by a customer of network services. The network
having the capability of storing the fax transmission and automatically complete it into
intended destination. User of the fax machine is free from burden of managing retries.
This kind of service gives advantage to user on transmitting faxes.

Organizational pervasiveness of fax documents which; there are variety of instances and
departments where faxes are a central communications medium. They are a dominant
force in sales and legal departments. This huge installed base of fax machines is a

dominant force that requires intelligent fax technology to play a central role in document

14



management., Therefore, compliance and the challenges of fax documents such as
security, process control, auditability and archiving need to systematize to meet
compliance requirement for fax solution to support those efforts. A fax server solution is
a higher level of document management for compliance where it will integrate with other
IT system and captured and stored document digitally. Besides, it created inbound fax
routing and integrated document management with searchable and improved auditing
with security (Gies, 2005).

Henderson (2004), has conclude a research for Doctoral Consortium described that digital
document management is the process of acquiring, storing, managing, retrieving and
using digital documents whereby information overload is making document management
increasingly difficult. Therefore, developing more usable software for digital document
management is important to organize the digital documents with current software,
facilities used and identify current document management software is adequatc and
inadequate. The connection of physical and digital documents by providing software
level mechanisms for management paper documents and retrieval of digital documents
through a single unified document management system will integrate the digital fax

document management system.

The need for more efficient document management systems becomes increasingly urgent,
as according to Liu and Stork (2000). They have conducted a survey to investigate the
efficiency of using papers. Finding of the survey shows that large organizations lose one
document every 12 seconds, 3% of all documents are incorrectly filed, 7.5% of
documents are lost forever, disorgamzation in the workplace may cost executives up to

six weeks of time per year and the average executive spends three hours per week
hunting for mislabeled, misfiled or lost documents. Therefore, technologies improvement

is need to digitalize all the paper documents in a document management system.

According to Serloco (2007), some organizations have incorporating their fax documents
into a digital document management. It certainly a better alternative to storing paper
faxes, not only allows each fax to become electronically and digitalize but also protects

15



the documents. With this, document can be send, receive and move into the document
management system without additional effort. Besides, the system avoids the delays and
delivering faxes document easy to multiple people and the document much more difficult
to lose, ignore and delete. There are no more filling cabinets and it will improve security

while taking the technology out of the equation directly drives down costs.

2.3  Digital Document Management System

Meier et al, (1996), said that a document can be described simply as recorded
information structured for human consumption or a document can be defined as
information set pertaining to a topic, represented by a variety of symbols, stored and
handled as a unit. A document is a snapshot of some information set that can be
incorporated many complex information types; exist in multiple places across a network
depend on other documents for information, change on the fly, have an intricate structure
or complex data types such as full-motion video and voice annotations and be accessed

and modified by many people simultaneously.

Documents which fit this definition can exist in many forms in an organization like
contracts and agreements, reports, manuals and handbooks, business forms,
correspondence, memos, news items and articles, drawings, blueprints, photographs,
electronic mail and voice mail messages, video clips, presentation and computer
printouts. Clearly these definitions include both traditional paper documents as well as
electronic documents, even though the two have until now been managed in completely
different ways. This broad definition of documents is an important first step in
developing an integrated approach to document management. The next step is to classify

the functions that documents serve in organizations (Meier et al., 1996).

Seifried et al., (2008), elaborate through their Proceedings of the Second International
Conference on Tangible and Embedded Interaction (TEI'08); in a modern office
environment the physical and digital document management systems remain largely

disconnected. Even when digital and physical copies of the same or related documents
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exist in both systems there is often no obvious manageable connection between it, and
none of the advanced digital document management tools and techniques can be applied
to their physical counterparts, for instance unlike the digital world where finding a

document requires using a simple.

According to Gilheany (2001), digital documents are often digital versions of existing
paper documents. Maintaining intellectual control over digital documents is just as
important as maintaining intellectual control over paper documents, and is often
overlooked by people skilled in the management, movement, and storage of digital data.
Digital data has not had a meaning component, until the introduction of digital

documents.

Gilheany mentioned in his article, to use a digital document, the exact format of the
document’s digital representation must be known, and every single one of the stored bits
must be read perfectly from the storage medium. These two absolute requirements are
mixed in with the operation of an organization’s computing environment. The
organization’s computing environment is dependent on the function and evolution of the
world wide computing environment. A records manager that is responsible for digital
documents is also responsible for the effect that the document formats, storage media,
and computing environment have on the ability to present the document to a user in a

useful manner.

Management is the process of allocating an organization's inputs, including human,
economic and information technology resources, by planning, organizing, directing and
controlling the business operation for the purpose of producing good services desired by
customers and the decisions can be made on the basis of facts and are more accurate and

timely as a result to accomplish organizational objectives.

Management systems can be computer-based or manual system that transforms data into
usefulness information to support the decision making process. Nowadays, with
sophisticated technology, computerization is a must for an organization to be successful

whereby management information systems are becoming more important to solve
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business problems. This is because the need for an effective management information

system is a primary concern to the business organization (Gilheany, 2001).

A document management system (DMS) is a computer system or set of computer
programs that used to track and store electronic documents and images of paper
documents. The term has some overlapping with the concepts of Content Management
Systems and is often viewed as a component of Enterprise Content Management Systems
and related to Digital Asset Management, Document imaging, Workflow systems and
Records Management systems (Wikipedia, 2008).

A DMS is provided which organizes stores and retrieves documents according to
properties attached to the documents. Applications which function based on hierarchical
path names communicate to the DMS through a translator (LaMarca ef al., 2006). Current
document management techniques do not acknowledge the continued use of paper. A
document is specified for retrieval by navigation through a hierarchical directory
structure and references to a file name (Cullen et al., 1999).

Besides, a DMS is also a collection of integrated tools that convert paper documents into
electronic form that can store, share, and use it in business. The right document
management system helps to streamline everyday business processes, comply with
industry and government regulations, and improve operational efficiencies across many
areas of business (Hewlett-Packard Development Company, 2007). DMS use a
combination of hardware, software, and business rules to support three major key
elements of the document management process which are capture, manage, and share.
Scanners can be used to create an electronic version of an existing paper document.
Electronic files are also captured via personal computers and other digital media devices
such as digital cameras. Once documents are in a consistent electronic format, store and
manage just like any other data file. Server and storage equipment used to secure, store,
and backup the digital records. To share the electronic files, any number of resources and
tools can be used, including printing, email, file sharing, and more.
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According to Yueh Tamg and Yuh Liu, a DMS is an information system embedded in a
human social system. Throughout the process of computerizing a DMS, managers should
be aware that information technology is part of the organizational culture. Technology
must be accepted and accommodated by its users. Otherwise, users’ dissatisfaction,
suppliers’ complaints, conflicting opinions and waste of scarce resources will continue to

plague management.

Tani (2007), the DMS system according to claim a state to which the document stored in
the folder may change next, information related to the device control corresponding to the
state which are stored memory device retained by the digital multiple function peripheral
and displayed on a Graphic User Interface (GUI) screen of a digital multiple function.
The device control is any one of copying to another folder, movement to another folder,
deletion, sending fax, sending to previously connected server, setting to unprintable,

setting to not cditable, encryption, composition or conversion of a file format form.

The benefits that a DMS provides such as a centralized repository for storing all
documents, multiple versions of each document can be maintained, it forms a part of the
front end, provides audit logs to track creation, modification and deletion of documents,
access to documents can be restricted, paper documents can be scanned and stored in the
repository, extensive indexing options, enabling easy and faster retrievat of documents

and €asy to share documents (Icreon, 2000).

Dagital document management system (DDMS) are software applications that capture
paper documents and a variety of electronic files while providing for the storage,
retrieval, and security and archiving of these documents (Compulink Management
Center, 2007). The process of digital document management begins with the conversion
of documents into digitized images. These images can be easily organized and quickly
retrieved, indexed and archived. When files are scanned a digital copy is stored on a
system. Files can still be viewed, printed, shared and stored. Documents can be read and

can performed actions depend on the level of security of the system.

19



Web-based document management enables small to medium sized businesses perform
like large corporate ones. All business documents are stored in a centralized remote
database fully protected from viruses, calamities, machine failures and unauthorized
intruders. Organizations can manage, organize, upload and share any number and types
of documents from virtually any computer using any web browser. It may centralize
database for all documents and secured document transfers. Besides, it is easy to organize

documents when of all documents (e-saletrack On-Demand CRM, 2003).

2.4 Conclusion

The greater availability and acceptance of document imaging technology, along with the
rapidly-declining cost of computer systems, make a fax document management solution a
prudent investment. According to Compulink Management Center, in an environment
where increasing productivity, efficiency and profitability arc crucial to long-term
success, a document management solution is a business-essential aspect of day to day
operations. It is a solution that cuts costs, reclaims storage space for revenue-generating
activities, allows staff to redirect labor to more productive tasks and simplifies
compliance with ever-changing regulafions. On the cutting edge of the trends in
communication technologies organizations are seeing more and more usage of digital
faxing services that circumvent slower telephone lines and the machinery that use them,
and instead send faxes as emails. This type of facsimile service can be both secure and
highly eflicient, provided that the electronic fax services utilize to protect the documents
and information that are sent and received (Fax It Secure, 2005). A document
management system should be flexible enough to adapt to organizational needs and
address the needs of multiple departments. Document management solutions can work as
effectively and the key is selecting the system that is the best fit for organization.
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CHAPTER THREE

RESEARCH APPROACH AND METHODOLOGY

This chapter provides the research approach and research methodology for the findings of
this research project. This chapter also provides details about the research methods that
have been applied in this research projects. Information is defined as a collection of data.
Data can be collected in variety of ways, in different settings, and from different sources.
In order to collect data, the objective of research and the problem statement has been
clearly defined in Chapter One. Data collections are based on primary and secondary
data. Individual, focus groups, and respondents are specifically set up to ensure the
opinions may be sought on the research issues from time to time. Collection of
information from secondary data can be obtained from sources such as joumals, articles,

electronic form such as Internet sources, and books.

3.1 Research Model

Prototyping is the process of quickly putting together a working model (a prototype) in
order to test various aspects of a design, illustrate ideas or features and gather early user
feedback (Prototyping, 2008). Prototyping is often stated as an integral part of the system
design process, where it is believed to reduce project risk and cost. Often one or more
prototypes are made in a process of iterative and incremental development where cach
prototype is influenced by the performance of previous designs, in this way problem or
any circumstances in design can be corrected. When the prototype is sufficiently refined
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and meets the functionality, robustness manufacturability and other design goals, the
product is ready for production (Prototyping, 2008).

Research model is the method used during this research project. The methodology used
from the beginning of the project until the last phase of the project. There are traditional
methods in developing a prototype of system or software, such as waterfall approach and
SDLC (Software Development Life-Cycle). Advances of technology caused by demands
for new system and software to develop. By using this traditional approach, there is
lacking in many process for example; as according to the article in Wikipedia.com,
clients may not be aware of exactly what requirements they want before they see a
working prototype and can comment upon it; they may change their requirements

constantly, and program designers and implementers may have little control over this.

In order for the system to be developed according to the time and requirement, another
methodology will be implemented for this project, which is a System Development Life
Cycle (S8DLC). SDLC is also one of the software development processes on developing
information systems. It is also known as Information Systems Development or
Application Development. The SDLC that has been used for this project is Rapid
Application Development (RAD). As according to Wikipedia.com it used by a systems
analyst to develop an information system, including requirements, validation, training,
and user ownership through investigation, analysis, design, implementation, and

maintenance (System Development Life Cycle, 2008).

Throughout this research project, Rapid Application Development or RAD will be used
as the methodology. According to Wikipedia.com, Rapid Application Development is a
software development process developed initially by James Martin in 1991. Using this
methodology, it is easy to develop dynamic Web based applications that use databases.
Based on Gantthead.com there are eight phase of Rapid Application Development
process, which are Plan Project, Activate Project, Control Project, Requirements
Planning, User Design, Rapid Construction, Transition, and End Project.

22



To test the project, information technology acceptance mode! will be as measurement of
the research project. Many of information system studies on adoption and usage of
information technology are about the topic of individual evaluation of information
technology and its related applications. In theoretical models about individual usability
and attitudes, the most acceptable adoption theories are Technology Acceptance Model
(TAM), Cognitive Fit, and Task Technology Fit (TTF). TAM has been proven robust in
predicting user acceptance of IT, and has been applied widely in understanding the
motivational issues in computer and software adoption, as well as usage of information

systems (Chan & Teo, 2007).

According to CASEMaker Totem (2000), RAD compresses the step-by-step development
of conventional methods into an iterative process. The RAD approach includes
developing and refining the data models, process models, and prototype in parallel using
an iterative process. User requirements are refined, a solution is designed, the solution is
prototyped, the prototype is reviewed, user input is provided, and the process begins

again. Fig. 3 shows RAD process in traditional development research model.

Traditional Development

Plarung  w Analysix & Oesign »  Build w  Tesl w Deploy

= Compriss -

Document Design
Raquirements
o AT |
JAD P et UEVE|CP

User Review = Test

Fig. 3: RAD Process in Traditional Development Research Model
(CASEMaker Totem, 2000)
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RAD has more advantages compared to other system development methodology. Speed
and quality are the primary advantages of RAD. The first advantage of RAD is it
increased speed. As the name suggests, RAD's primary advantage lies in an application's
increased development speed and decreased time to delivery. The goal of delivering
applications quickly is addressed through the use of Computer Aided Software
Engineering or CASE tools, which focus on converting requirements to code as quickly

as possible.

The second advantage is increased quality. It is a primary focus of the RAD
methodology, but the term has a different meaning than is traditionally associated with
Custom Application Development. Prior to RAD, and perhaps more intuitively, quality in
development was both the degree to which an application conforms to specifications and
a lack of defects once the application is delivered. According to RAD, quality is defined
as both the degree to which a delivered application meets the needs of users as well as the
degree to which a delivered system has fow maintenance costs. RAD attempts to deliver
on quality through the heavy involving of users in the analysis and particularly the design
stages.

The third advantage is reduced scalability because RAD focuses on development of a
prototype that is iteratively developed into a full system; the delivered solution may lack
the scalability of a solution that was designed as a full application from the start.

The forth advantages is reduced features. Due to time boxing, where features are pushed
off to later versions in favor of delivering an application in a short time frame, RAD may
produce applications that are less full featured than traditionally developed applications.
This concern should be addressed as soon as possible through clear communication with

the client as to what will be delivered and when.
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3.2 Research Model Used For the Research

In this research project, the research model that is used to conduct and guide the research
is based on Rapid Application Development model. The concept of RAD is adopted,
which considers on the eight phases involved namely the Plan Project, Active Project,
Control Project, Requirements Planning, User Design, Rapid Construction, Transition,
and End Project (CASEMaker Totem, 2000). Based on the objectives of the research
project, all the eight variables of Rapid Application Development will be as guidelines to
complete this research project. During the Construction phase of RAD, the activities such
implemented design will be developed and tested. To measure the prototype of the
project, user acceptance towards the system will be evaluate. Below are discussed all the
variables or phases for further understanding about the model.

3.2.1 Plan Project

In this phase, all initial aspects of development are taken into consideration. Data
and information are collected to be analyzed. This phase will produce the detailed
project plan, project schedule, project organization, and resources. The project
objectives and the problem statement are identified during this phase. This
research project is to develop a prototype of a Digital Fax Document Management
System. It also needs to obtain approval for the project and authorization to
precede with the project activities. This research project proposal of docurnent
management system has been approved by authorized parties, and to complete the
project, it will proceed to next phase which is to active the project plan.

3.2.2 Activate Projeet
The Activate Project stage acquires and develops the project resources. This

includes the human resources, the skills, facilities, equipment, and support for the
project. All the materials needed are being prepared during this phase. For
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example, the software needed in project development, technology needed in
preparing the documentation, and others.

3.2.3 Control Project

The goal of every project is to drive it to a successful and appropriate conclusion.
If not controlled, the iterative nature of project work can lead to a false sense of

progress and ever increasing levels of unnecessary detail.

3.2.4 Requirements Planning

The Requirements Planning is the first stage in the RAD methodology lifecycle.
During this stage an outline of the system arca and definition of the system scope
are developed. The existing system will be study and analyze. Here the needs of
Digital Fax Document Management System are been analyzed and the
development will be in the four functions which are faxing, administration,
searching and reporting.

Based on the design principles that have been suggested in the previous phase, a
planning requirement of the system was built. The prototype of the system is
developed in a web-based environment. Before developing the prototype of the

system, the following software had been chosen as the development tools:

a) Microsoft Intemnet Browser — As a web browser to launch the prototype.

b) Macromedia Dreamweaver MX — the fundamental techniques enabling to
create, design, edit, develop, and maintain the interface of the prototype to
the latest web standards. The key new features; Cascading Style Sheets
{CSS) to increase control over a web site, making it more accessible and
easier to maintain; Dreamweavet’s cross-browser validation feature, which
ensures that no pages are using mark up, or CSS not supported in certain
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browsers. Save time cropping, resizing and making minor changes to
images with Dreamweaver's built-in Fireworks technology; copy and paste
from Word and Excel documents directly into Dreamweaver while
maintaining the appearance of Office documents; edit files and change
code directly on remote File Transfer Protocol (FTP), (VTC, 2004).

XAMPP Control Panel Application - open source development by making
it easier to write and distribute applications in a stable and standardized
environment. AMPP - Apache, MySQL, PHP, and Perl have all been
installed and configured as separate products. The trend of combining
them into integrated middleware stacks promises to make open source
development more competitive with J2EE application development, at
least for low-end applications that has been use for this prototype, (IBM.
2004).

Microsoft Office Access 2007 — According to TOEFL 2008, Microsoft
Access is an application used to create small and midsize computer
desktop databases for the Microsoft Windows family of operating systems
and as a database to keep all the information of the dam and other related
information. it can also be used as a database server for a web-based
application. It is also supported by ADO, ODBC, .NET Framework and
XAMPP Control Panel Application.

Internet Information Services (1IS) 6.0 - Manages IIS, the web server for
Internet and intranet web sites. Internet Information Services (I1IS) 6.0 is a
powerful Web server that provides a highly reliable, manageable, and
scalable Web application infrastructure. It is a secure platform for building
and deploying dynamic web-based system. It is compatible with PHP and
allows the system to access the database.
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f) WinFax PRO 10.03 - software that used of fax management capability to
help user organize document and information in a better way. It is the
leading fax management software for small businesses. Its high-quality
faxes help you project a professional image to your clients and customers.
When image clarity is vital, you can generate photo-quality faxes. You can
even send or forward faxes via email to people who don t have fax
hardware or software. It integrates smoothly with key business
applications to simplify your management of client and customer

interactions.

For this phase, there are a number of steps needed in order to fully analyzed and
design the project. The first steps in planning on how to do this study and how to
develop the system is by creating a Gantt chart. Gantt charts are a project
planning tool that can be used to represent the timing of tasks required to
complete a project. Gantt chart is use since is it easy to understand and the plan on
all of the activities according to its proposed timeline. The Gantt chart of this
project is shown in Appendix B.

The second step to identify the functional and nonfunctional requirements of this
project. There will three types of priority which are mandatory requirement,
desirable requirement and optional requirement. Mandatory is something that the
system must do, desirable is something the system preferably should do and
optional is something the system may do. The requirement id, requirement
descriptions and the priority of the requirement in the functional requirement has
been identified in this phase. Functional requirement is a requirement that had
been implemented in the system. Non-functional requirement is a requirement
that will not be implemented in the system, in other word, the requirements that

happen outside the system which are related to the system in any ways.

28



After identifying the requirement; nonfunctional requirement or functional
requirement, use case diagram has been designed. In use case, the most important
parts are to identify the actor, the use case, the system boundary and also the
relationship between actor and use cases. Basically use cases are requirements,
primarily functional requirements that indicate what the system will do. Use case
is a collection of related success or failure scenario that describes an actor using a
system to support a goal (Larman, 2005). According to Larman, an actor is
something with behavior, such as a person identified by role, computer system or
organizations. Scenario is a specific sequence of actions and interactions between
actors and the system, it is also called use case instance. It is one particular story
of using a system, or one path through the use case. For this system, we have two

types of user was identified that is the user and administrator.

After the use case had been identified, we have to specifically identify each of the
use case. This will be done in use case specifications. Under use case

specifications, there is scverally information that will be identified in details.

3.2.5 User Design

User design is also known as the Functional Design Stage, this stage uses
workshops to model the system’s data and processes and to build a working
prototype of critical system components. Project planning involves defining clear,
discrete activities, and the work needed to complete each activity within a single

project. There are various activities that must be performed during Functional
Design Stage.

The User Design stage produces a detailed system area model, an outline system
design, and a transition plan. The system is design by using the modeling
language which is Edraw UML diagram. The design of the system is come out for
use case diagram, class diagram and sequence diagram. Table 3 shows one of the

processes in the system.
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Table 3: Example of Process in the System

Input Process Output

- View document - Choose preferred -Validation of preferred
document chosen

- User name - Save Data -Identification

- Address confirmation

-Fax Number

-Preferred document - Choose option - Fax confirmation

- Document Quantity - Document quantity

A use case defines a goal-oriented set of interactions between external actors and
the system under consideration. Actors are parties outside the system that interact
with the system. An actor may be a class of users, roles users can play, or other
systems. Cockburn (1997) distinguishes between primary and secondary actors. A
primary actor is one having a goal requiring the assistance of the system. A

secondary actor is one from which the system needs assistance.

A use case is initiated by a user with a particular goal in mind, and completes
successfully when that goal is satisfied. It describes the sequence of interactions
between actors and the system necessary to deliver the service that satisfies the

goal. It also includes possible variants of this sequence, for example, altcrnative
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sequences that may also satisfy the goal, as well as sequences that may lead to
failure to complete the service because of exceptional behavior, error handling,
and others. The system is trecated as a "black box", and the interactions with

system, including system responses, are as perceived from outside the system.

According to Hoffer et al,, (2002), project planning in information system project
consists of ten activities. These activitics are:
i) Describing project scope, alternatives, and feasibility.
ii) Dividing the project into manageable tasks.
iii) Estimating resources and creating a resource plan.
iv) Developing a preliminary schedule.
v) Developing a communication plan.
vi) Determining project standards and procedures.
vii) ldentifying and assessing risk.
viii) Creating a preliminary budget.
ix) Developing a statement or work.

X) Setting a baseline project plan.

Since user design is important because it summarized up what the users’ need
from the system, therefore, it is important that an architecture design of the
system is implemented first.

3.2.6 Rapid Construction

The design of the proposed system, initially described in the User Design stage, is
completed in the Rapid Construction stage, and application software to implement
that design is developed and tested. According to Nunamaker (1991), design
specification is used as a blueprint for the implementation of the system. To test
the prototype, it will be measure by acceptance from the user towards the system.
Technology Acceptance Model (TAM) will be the methodology as guideline to

evaluate during the testing activities in the construction phase.
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According to Wikipedia.com (2008), The Technology Acceptance Model is an
information systems theory that models how users come to accept and use a
technology. It also state that the model suggested when users are presented with a
new software package, a number of factors influence their decision about how and
when they will use it. Figure 4 illustrate the core of TAM model (Davis ef dl.,
1989).

Perceived Usefulness (PU) is defined as the prospective user’s subjective
probability that using a specific application system will increase his or her job
performance within an organizational context (Davis ef al., 1989). Perceived Ease
of Use (PEOU) is defined as the degree to which a person believes that using a
particular system would be free of effort (Davis et al., 1989). Behavioral Intention
(BD) is defined as a measure of the strength of oue’s intention to perform a
specific behavior (Davis et al, 1989). According to Davis et al., (1989), PU and
PEOU are hypothesized to jointly decide users’ intention to accept an IT
application. However, the effect of PEOU on PU is not part of this focus of

research project.
Pe-ceived
Tsafulness
a Behaworal
Intention tc Use
lercerved
sasenf [lze

Fig. 4: Technology Acceptance Model (Davis er al., 1989)
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3.2.7 Transition

Transition is defined as a period during which newly developed procedures
gradually replace or are interfaced with existing procedures. The execution of a
Transition project obviously demands a thorough understanding of both the
system to be installed and the systems to be replaced. A detailed knowledge of
existing data structures and interfaces to other systems is also required.

3.2.8 End Project

The End stage brings the project to an orderly conclusion and retains its history
for the benefit of subsequent projects. End Project tasks archive the project
materials, report on the project’s performance, turn over the project results to the

owners, and release the project resources for use on other projects.

3.3  Research Approach

Data collections method can be in a variety of ways, in different settings, and from
different resources. Data collection methods is include such interviews, quecstionnaires,
observations, and others motivational technique such as projective tests. Data is coltected
based on primary sources and secondary sources. After collecting the data, the flow of the
approach is to do analysis for the final findings or the expected outcome. Fig. 5 shows the

diagram of the research approach on this research project.
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Books
Data Analysis
Expected Outcome /
Findings
Fig. 5: The Process of Research Approach
3.3.1 Primary Data

Primary data is the collection of data that sources are getting from the first hand.
In order to get primary data, firstly must choose the right method. They are
several methods of primary data collection such as interview, questionnaire,
observation, and others techniques. In this research projects, the best alternative is
to do observation and conducted an interview. There are several types of
interview, which is face-to-face interviews, telephone interviews, computer-
assisted interviews, and through electronic media. The face-to-face interviews are
conducted and takes place at Biro Tatanegara Putrajaya and the detail of

respondents as follows:
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Date: 22 February 2009
Place: Biro Tatanegara JPM Putrajaya

First Respondent’s Name: Tuan Haji Wahab bin Jusoh
Position: Assistant Director General of Biro Tatanegara Putrajaya

Second Respondent’s Name: Encik Khalid bin Ahmad
Position: Administration Assistant Officer of BTN
Administration Department

Third Respondent’s Name: Cik Lina binti Jamain
Position: Assistant Administration of BTN IT Department

The interviews conducted are unstructured interview as the research approach is
to make observation at the Biro Tatanegara Putrajaya. There are two methods of

interviewing which are structured and unstructured interviews.

Structured interview is only can be conducted when it is known that the
information is needed. The questions are likely to focus and factors that had
surfaced during unstructured interviews and considered relevant to the problem
statement. Unstructured interviews questions (Appendix C) arc mostly that
passing trough minds during the interview sessions. The question is related to the
topics that are discussed for this research. The purpose of having unstructured
interview is to get insight to some preliminary issues so that can formulate the

better idea for getting information.

After the interviews process and the permission get from Assistant Director
General of BTN Putrajaya, the process of collecting resources begun. The
observations take place on two departments only because other department
documents arc private and confidential. The observation had done on the fax

documents that retrieved and process through the fax machine as to study the
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problem statement for conducting this research project. Observation form can be

view in Appendix D.

Questionnaire will be use to conduct testing for the prototype. Almost one
hundred (plus minus) fax users used and navigate the prototype. Questionnaire
will be conducted; prototype is on the system server of the computer, so
respondent only can navigate from the system. As for that, the ideal sample size
for the respondent will be thirty respondents. The collection of data takes place at
the BTN Putrajaya itself and other organizations that using fax to manage their
documents. After distribute the questionnaire (Appendix E), it will be collected

and analyze and the result will be show as mean value in next chapter.

3.3.2 Secondary Data

From the research approach, secondary data is collected from the sources such as
journals, articles, internet sources, and books. Secondary data refer to the
information gathered by someone other than conducting the current study. The
literature review in Chapter Two is generally obtained from the secondary data.
Resource from internet is generally obtained from the websites and online
database library which provide journals, articles, and current issues. The

advantages of secondary data are savings time and cost of acquiring information.

Research Design Chart

Research is an activity that contributes to the understanding of a phenomenon (Kuhn,

1996; Lakatos, 1978). All or part of the phenomenon may be created as opposed to

naturally opposing. Theoretically, phenomenon is a set of behavior of some entity(ies)

that is found interesting to the researcher. But in order to know the phenomenon, the

researcher must first understand the knowledge that allows prediction of the behavior of

some parts of phenomenon. Here, understanding and knowledge is the most important
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elements for the researcher, so the set of activities a research community considers

appropriate to the production of understanding are its research methods or techniques.

The second term is Design. According to Webster’s Dictionary and Thesaurus, 1992,

design is to invent and bring into being. Design deals with creating something new that

does not exist in nature. The research design chart table which is tabulated in Table 4,

explaining more on research questions, data sources, methods to be used and the

measures or the deliverables.

Table 4: Research Design Chart

Research Questions Data Sources Methods Measures /
Deliverables

What are the appropriate Primary Data Observations | Prototype
functions to manage the digital
fax document?
How to design a prototype of a Primary Data Observations | Prototype
Digital Fax Document
Management System?
How to implement the Digital Fax | Primary Data and Unstructured | Prototype
Document Management System? | Secondary Data Interview and

Observations
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35 Conclusion

This research project is conducted through the data collected from primary data and
secondary data sources. The information gotten from primary data is through face-to-
face unstructured interview, observation at the BTN Putrajaya, and observation for
existing website. Information had been gotten from secondary data sources such as
journals, articles, internet sources, and books. At this stage, the data is analyzed and the
expected outcome for the deliverables is shown in Chapter Four which is the next chapter

that will discuss more on the data analysis and findings.
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CHAPTER FOUR

EXPECTED OUTCOME AND RESULTS

This chapter will elaborate more about analysis and findings which is the expected
outcome for this research project and also the conclusion. The outcome is the proposed
prototype that is developed based on the findings from data collection and based on the
system design based on the methodology applied. Furthermore, the outcome is based on

the research objectives and research question on what this research project is about.

4.1 Outcome 1: System Design

In this section will produce an outcome on system design. The system design is important
as architecture before develop the prototype. The system design is illustrated by using
modeling language. The appropriate modeling language that been used during completing
this research project is Rational Rose. The system design will be illustrate using two
diagrams which is use case diagram, and class diagram. The data get from primary data
which is observation unstructured interviews. The observation been done throughout the
BTN Putrajaya physically. The secondary data also been analyzed such as journals and

articles on how the existing fax documents managed.
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Fig. 6 illustrated the main use case diagram for the system design. The main use case
diagram has two actors which are the staff and admin. Staff will act as the user of the
system, who wishes to use the system and navigate the website while the administrator
will use the system to maintain the system. The main use case or function of the system is
to login, faxing, searching and reporting. Login will be done by the staff that uses the

system while the admin will login to do the maintenance of the system.

Fig. 6: Main Use Case Diagram
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The main class diagram as illustrated in Figure 7 has seven (7) main objects which are
staff, admin, login, faxing, searching, reporting and administrating. Faxing object divided
to two which is sending fax and receiving fax. Staff and admin has relationship with login
object. Object for staff has relationship with object login, faxing, searching and reporting,
but not related with administrating object which just admin related to that object.

Sending Fax W
Cover Sheet Recehing Fax
Receipent's Num/ Email From
Attach Date

Send Forward
Sawe Saw

Faxing

Login Searching Admin

Staf | semame |  Recipents List l
Password View Doc
Update Doc {

Login

Reporting Password

Sending Details
Receivinf Details
Report Num
Date
Time

Administrating
Create
View

Update

Delete
S

—

Fig. 7: Main Class Diagram
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According to Hoffer er al, (2002), sequence diagram depicts the interaction among
objects during a certain period of time. Each sequence diagram shows the interaction
related to the use case diagram since the pattern of interaction varies from one use to
another. Fig. 8 illustrated a sequence diagram for the system. In the sequence diagram
there are scven (7) functions which users can use in the system prototype. Users should
need to Login the system before accessing the system. After that, users can view the
inbox in the system and choose any functions that have in the system to manage their fax
document. Besides, users can Add or Edit fax also can Search before view List of Search

Result. Finally, users can Logout from the system after finished using it.

4 Very -~ 6:DocName

‘ 7: Received By
8: Fexed By : Name
‘ 10: Fle Upload
11: Type
' 12 Received By
13: Faxad By
14; From
15 Add
16; Cancel ' 18: Name
17: Verify 18: Type
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2%: Faxed By
22 From
23: Received By
24: Dete
25%: Sort By
26: Racord Per Page
27: Search 20 Name
26 Verlly 30 From
31: Faxad By
32 Receivad By
33 Type
34: Created By
35: Date
36 Preview
37: Naxt 38: Logout
38: Verity | 40 G0t Webarre

Fig. 8: Sequence Diagram
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4.2 Outcome 2: Prototype for the Digital Fax Document Management System

In this section the outcome for prototype for the digital fax document management

system prototype will be explained

Fig. 9 is the introduction page of the prototype. This page is just the introduction page

and does not provide any informative content.
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Fig. 9: Introduction Page
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Fig. 10 is a login page. User needs to key in their username and password to login to this

system. Login section needed to secure the document.
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Fig. 10: Login Page
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Fig. 11 is an inbox page. This page will view all the faxes record. Staffs can also click the
link of “View All My Fax” to see the record of document in the system. Here, user can

also create the document of fax and search for the document that have been saved.
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Fig. 11: Inbox Page
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Fig. 12 is page about list of fax document. Besides, user can also directly fax any
document that have been create and save in the system with click the fax icon after

verifying the document. User can cancel the document if that is not the right one.
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Fig. 12: List of Fax Document Page
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Fig. 13 is a document information page where user can view the information on the
document that has been stored in the system. The document information that have in the

system are id, name, type, created by, faxed by, from, received by and date.
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Fig. 13: Document Information Page
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Fig. 14 is an add fax document page where user can upload files that need to be fax.
Here, user can also create fax document and choose the type of fax document before

sending the fax.
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Fig. 14: Add Fax Document Page
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Fig. 15 is a search features page where user can search for the document that has been
stored in the system. User can see the list of search result after do the searching.
Searching can be done by name, type, date, faxed by and received by. List of search
result will be shows either there is any record according to searching that have been done

by uset.
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Fig. 15: Search Features Page
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Fig. 16 is a logout page. If user logout from the system this page will appear. User can
directly close the system or still can go back to the system by clicking the link to the

system login.
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Fig. 17 is an admin module page. Here, just administrator can access the system.

Administrator will access into this page if need to add or delete user in using the system.

*index - Mozilla Firefox

He ER Yew Mgy fodwmeds Yahoot ook Hep

9 - C o O echssiumn - * ’
&me 1P Gettrg Rarted - Latest Hoadkes
websearch « Do v sy Cortrd B Scromsavers I Cosor Marie 8 Pt 1] WyFunCars
.- v st o 59
Y -¢- v | searchweh ) - Camal + 3 sronpng + 0 Pasonas < @ wrvaoot Svees - Ganes - T e - @ P -+ () e - Bhspots < @

DIGITAL FAX DOCUMENT MANAGEMENT SYSTEM

ADD USER

7, start Y T FULCRERORT-WER . B MR Cohoi Faned .,

Fig. 17: Admin Module Page

51



Fig. 18 is an admin login page. Here, administrator needs to put login name as ‘admin’

and key in the right password to go to next page of the system.

*Login - Mozilla Firefox

Bo G You Hgory (oo Yahoo! Tods Heb

“ - C 1 ] euocabostiodadanfogi. ot rkmt2FadauthZF k251t sers.proBtyporctioged . 2 ]
c&"nuwtmw 5 Latest Headives

- websearch Pserch + " Sy Cortrd Wiscraensavers K Cursor Merla 8 popseatn & Whuncants

.. v oot OO

Y!-¢- v | somhiv - 1 - Imal 3 hopping - 0 perconas + @My vatoo! D Mews + BB Games < v - Brrane + ) oo - Dsgos + »

DIGITAL FAX DOCUMENT MANAGEMENT SYSTEM

Logn  agmin
Passwird gqens

‘i stant

S DrueepceT-wE. 89 sARPE ControlFan. Vlagr s Fretns @ Ysheal Messengsr W iz & bconeda .. R AL G ¢ sz

Fig. 18: Admin Login Page
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Fig. 19 is an add and edit user page. At this page, administrator can add user that going to
use and access this system. At the same time, administrator can view list of user that have

in the same page.

“1{_add_users - Mozilta Firefox

B E% Y Wy Do oo [k top
€9 - C o O omootummnnt s . ’
{4 Most Vst MY Gettng Srted - Lafest Headines

. websaarch v Psewch + ~ sleyCanerd Wiscomeners h Crsorva 3 Popswattr ] funcarts

L K v s b 9

Y -¢- v | sewchweb < 1) - Limal - ooy + ) Pwsenas - @y vohoo! (7 bews + §0 Games < T rovel - e + €3 s - B spots - »
. Doyou wark Fref o reaewber ths passwrc? (Bonenter | [Hevrforisste | | Wtom |

A

DIGITAL FAX DOCUMENT MANAGEMENT SYSTEM

R R O A

fosmea
wpa G
malni_ ek

Drvirercer-wee . 8 xAD ontrolPanel ..

Fig. 19: Add and Edit User Page
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Fig. 20 is a process (a) of sending document via WinFax Pro Message Manager. User
must select the document that going to be send and select all the contact number of the

receiver. Then, click ‘Send’.
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Fig. 20: Process (a) of Sending Document via WinFax Pro Message Manager
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Fig. 21 is a process (b) of sending document via WinFax Pro Message Manager. After
send the document to the receiver, all the details about sending fax is appear on the

screen. Here, the fax server is connecting to the receiver fax machine.
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Fig. 21: Process (b) of Sending Document via WinFax Pro Message Manager
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Fig. 22 is a process (c) of sending document via WinFax Pro Message Manager. The
document that wants to send is being process after the fax server is connecting to the
receiver fax machine. The message will show either the fax in waiting mode, fax have

been sent or fax is not sent.
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4.3 Outcome 3: Testing the Prototype

Software testing is any activity that had been done to the system aimed at evaluating an
attribute or capability of a system and determining that it meets its required results.
Although crucial to software quality and widely deployed by programmers and testers,
software testing still remains an art, due to limited understanding of the principles of
software (Hetzel, 1988). The difficulty in software testing comes from the complexity of
software. User acceptance testing is the process whereby the actual user tests the system
whether is fulfill the requirement and the needs of the user. Using questionnaire, that is
another type of method to test the sofiware, the functionality of the system and the

interaction between the user and the system were tested.

The structured questionnaire was conducted to hundred respondents. The section of
questionnaire (Appendix E) is divided into four main sections which is demographic,
perceived usefulness, perceived case of use, and behavioral intention. The outcome will
be shows in mean value. The main focus research project in testing the digital fax
prototype is perceived usefulness, perceived ease of use, and behavioral intention. This

outcome will satisfied the last objective of this research project, which is test the

prototype.
4.3.1 Perceived Usefulness

Question: Have you ever use a fax before on managing documents?

Result:
Table 5: Perceived Usefulness (1)
Variable %
Yes 73.3
No 26.7
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Conclusion: 73.3% of the respondents have experience used fax on managing

documents.

Question: What is the first function that you used when using fax?

Result:
Table 6: Perceived Usefulness (2)
Variable %
Faxing 67.7
Administrating 16.7
Searching 5.6
Reporting 10

Conclusion: 67.7% respondents used fax mode as the priority when navigating the

digital fax prototype.

Question: Can you realize the different of the function when you use prototype of

the fax system?

Result:
Table 7: Perceived Usefulness (3)
Variable %
Yes 46.7
Not sure 333
I think so 13.3
No 6.7

Conclusion: 46.7% respondents realized about the different when use the
prototype of the fax system.
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Question: Do you think the function in the prototype is valuable while using the

system?

Result:
Table 8: Perceived Usefulness (4)
Variable %
Yes 76.7
No 233

Conclusion: 76.7% respondents think that the function in the prototype is valuable

while using the system.

Question: Do you think the prototype is useful?

Result:
Table 9: Perceived Usefulness (5)
Variable %
Yes 833
No 16.7

Conclusion: 83.3% respondents suggest that the prototype is useful.
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4.3.2 Perceived Ease of Use

Question: What is your purpose to use fax?

Result:
Table 10: Perceived Ease of Use (1)
Variable %
To give and get information instantly 433
To reduce time of work 6.6
Easy in managing document 30
Increase quality of document management 20

Conclusion: 43.3% respondents think purpose of the fax is to give and get
information instantly.

Question: When using fax, it is easy to managing all the fax documents?

Result:
Table 11: Perceived Ease of Use (2)
Variable %
a. Yes 46.7
b. Not sure 16.7
c. Difficult 20.4
d. I can’t understand 16.2

Conclusion: 46.7% respondents think it is easy to manage all the fax documents

when using fax.
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Question: When navigating the prototype, is it easy to use the digital fax

document management system in managing your fax documents?

Result:
Table 12: Perceived Ease of Use (3)
Variable %
a. Yes 50
b. Not sure 20
c. Difficult 16.5
d. I can’t understand 13.5

Conclusion: 50% respondents find it is easy to use of the digital fax document

management system in managing your fax documents.

4.3.3 Behavioral Intention

Do the digital fax prototype provide the function that you wish it should have in
managing the fax document in a system? Answer based on your experience using
fax and navigating the prototype of digital fax document management system.

Please rate between 1 until 5.

1 = Excellent
2 =Good

3 =Neutral

4 =Not good

5 =Poor
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Result:
Table 13: Behavioral Intention

Variable Fax Machine Fax Ptototype
% %

Faxing
a) Sending 3=33.3 2=40.0
b) Receiving 3=36.7 2=46.7
Your rate for this function 3=33.3 2=43.3
Administrating

- Create 3=33.3 3=36.7

- Retrieve 4=46.7 2=46.7

- Update 4=46.7 2=40.0

- Delete 3=30.0 3=33.3
Your rate for this function 4=46.7 1=40.0
Searching

- Recipient’s List 3=33.3 2=36.7

- View Doc 4=26.7 2=46.7

- Update Doc 4=30.0 2=40.0
Your rate for this function 4=36.7 1=33.3
Reporting

- Sending Details 3=36.7 2=33.3

- Receiving Details 3=36.7 2=30.0

- Report Num 3=33.3 2=30.0
Your rate for this function 3=33.3 2=33.3

Conclusion:

Faxing : 33.3% respondents rate as neutral for using the fax machine to sending and
receiving fax documents. 43.3% of respondents rate as good for using the digital fax

document management system in sending and receiving faxes.
Administrating : 46.7% respondents rate as not good for using the fax machine to manage

the fax documents and 40% respondents rate as excellent for using the digital fax

document management system in managing fax documents.
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Searching : 36.7% respondents rate as not good for using the fax machine to search for
the fax documents. 33.3% of respondents rate as excellent for using the digital fax

document management system in searching all the faxes documents.
Reporting : 33.3% respondents rate as neutral for using the fax machine to do reporting

for the fax documents. 33.3% of respondents rate as good for using the digital fax

document management system in reporting all the faxes documents.
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CHAPTER 5

CONCLUSION

In this chapter, the result obtained from the previous phases are presented and concluded.
This chapter concludes the report by summarizing the overall results and achievement.

There are also some discussions about the future works for this system.

5.1 Project’s Summary

Here, it is concluded that the main objectives, that is to develop a prototype of web-based
model of a digital fax document management system is achieved. In developing this
prototype, a set of design principles that focused on functionalities and interface of the

system have been suggested.

Based on these design principles and requirement, a prototype of the system called Web-
Based Model of Digital Fax Document Management System has been developed using
PHP. The system has several advantages that had been achieved. The advantages of the

system are as follows:
i) For security purposes, only the user that is registered in the system can use
this system. Only an authorized person who has the permission can use the

system.
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ii) The system is user friendly, in a sense that the user can easily understand the
system although the user is a first time user. This is because the design is

simple, attractive and do not have too many graphical items.

However, there are several limitations and problems that occurred in the Web-Based
Model of Digital Fax Document Management System due to time constraints and the
limitation of programming skills and language. These limitations and problems are listed

below.

5.2 Problems and Limitations

There are several problems and limitations that occurred in this system. These problems
and limitations in conducting this study are:
i) There are limited functions in this system. Only functions for sending and
receiving fax are being highlighted. So in order to make the system more
interesting and good, more useful functions should be included in the future.
i) This project docs not capture the overall design principles and requirements for
developing the system, due to time constraints and most of all, because of the
focus of the objectives that is the prototype of the system.
iii) The functions of system should be added more, by means that not only the
basic function but the others in details such as scanning, file transferring and other

functions.

5.3 Recommendation for Future Works

To solve and reduce the limitations and the problems with the existing system, there are

several options that can be used. These options are:

i) There will be more and specific research on the cxisting system so that the
limitation can be solved.

ii) The future works can be done according 10 what have been discussed in the

previous section in full implementation.
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iii) A new system that had been improved that will be used by other organizations
so that only one system in used to manage the fax documents in Malaysia.
iv) Improved the functions so that other variety of function can be used in this

system.

5.4 Conclusion

As the technological arise rapidly, it is necessary for organizations or individuals to
upgrade their knowledge and usage of latest technology materials. By utilizing the
system, BTN Putrajaya is able to obtain the real digitalize technique in managing fax
documents in the document management system. Furthermore, other countries and large
companies had developed interactive fax server and document management system which
this could be opportunity for organizations to increase and improve their documents

handling by provide more instantly and informative services.

For further study, research can be conducted to build a better framework of enhancement
and implementing digital fax document management system for suitable usage. Another
recommendation is to apply another interactive and more security technique in managing
all documents. Further rescarch also can study about the effectiveness of digital fax

document management system to user around the world.
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retrieves the stored digitad representaiion of the page and
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SYSTEM AND METHOD FOR ARCHIVING
DIGITAL VERSIONS OF DOCUMENTS AND

FIELD OF THE INVENTION

The invention relates geaerally o the ficlds of on-line
documcnt genmcration, facsimile reproduction, document
imaging. photocopying. and sechiving. More specifioally, it
relates to the excoding of infonnation in marks on prinled
docaments 1o facititate docosnest archiviog and reproduc-
don vither theough on-line storage and retrieval of the
documont, scanaing and reproduction of primted docuraents
utilizing infonuation cacoded in roarks pristed thereon. of
scansing and stasdard reproduction of printed documests 10
output either a paper or an electroaic version of the docu-
mest,

BACKGROUND OF THE INVENTION

The yuality of document reproduction by pholocopyiag
has imgwoved greatly in recent years bot has, as an under-
lying defect. the iaberent problem rhat. while an original
document can be seferred to as the “0th geacration,” all
cupics are frst gencyation, of best. Degradation of copy
quality is inevitable as copies are made from soocessive {ie..
fust, second, thard. ete.) gmamn copics wheran the

«riginal-quality document cach time reproduction of a
priated documest by phatacopiar or facsimile machine is
desired.

Phoiocopying asd facsimile trassmission improvements
bave been realized in the technology as cvidenced by
Japancse Patent No, 05-041811 eatitled “Reproduction
Method of Colos Image and Graphic Processing Device™
aud US. Pal. No. 4549.219 entitled “Image Informstion
Trassmission System.”

Agdther approach (o docement “reproduction” is to primt
ot the dovument, provided that there is a digital version of
the same resident in a companer, the computer is binked to &
printer for autpetting a priated version of the document, the
user is permitted access to the document and inows bow 10
access the computer-resident version of the document, the
original application uscd to create the docunent is available.
aad the documeat hasa't beer odited in the intering. Scveral
Xerox patents, includiag U.S. Pat. No. 5.060.980 cotitled
“Form Utilizing Eacoded Indicatives for Form Field
Processing,” have disclosed 2 basic scheme for accessing
compuger-resident varsion formas by providing a so-called
“glyph™ os the paper versions of the forms. which glypb
regresents an encoded pointer (o the cooyritcr-resident
version assuming sccess, application avallahility. ete. Omee
scaaned by glyph scanning cquipment kinked to (he
computer. the computer uscs the poisker information o
facilitate processing of bapdwritten enries to ficids on the
form.

What is destrabic iv ap ecshanced photocopier and/or
facsimeile machine which cae gither retricve and prict a new
ariginai paper versivn of a comguuerfesident docuraent,
hereinafter refered (o as a “sabscquent origipal.” or cagput
2 high guality reproduction of tx documcest. It is addition-
ally desirable that a user be abic to antomatically create aad
save an clectropic vershon of » document in addition to being
abie to obtsin » paper subsequeat original of same. Ease of
use of the copder is critical to the invention; and, ideatly. all
copiers in acoordance with the favention will stare and
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2
retrieve documents iR a universal page description language
which is not application-specific.

1 is. thercfore. an objective of the present imveation to
provide copiers and facsimile machines (hereinafter referred
to as “fax machiaes™) capabic of retrieving digital represen-
tations of stored documents and outpuiting subsequeat arigi-
uals of documents having inventive indicia printed thercos.

B is apother objective of the invention (bt the abowe -
described copénrs and [ax machites have the capohility of
alternatively providing high quality repeoductions of doos-
ments by scanaing and wiliziog reproduction information
cncoded in the imveative indicis provided on the printed
document,

B is yct ancther objedtive of the inveation to provide a
micthod for produciag subsequent originals of printed docu-
ments having inventive indicia eacoded thereon.

Ascther abjective of the invention is to allow & user (o
antomatically savc » digital representiation of 3 docnmest. as
a scamnsd bitrosp or a page description file. incloding the
inveative indicia cacoded thercon or saving 8 pointer t a
previousty stosed digital representation.

f is also an objective of the {avention to provide an
eshanced copier system for creating digital representations
of scagsed docwments. said digital represcatations being
appended with dy ipvemive cocoded adicia.

Yet another obyective is to prcmd: o cnbmeed copicr
sysom capsbie of preprocessing scammed oF  COmpRKkET-
resident documents for storage asd of cacoding iaventive
indicia tharefor,

Sull asother objective of the invention is to provide
printed iadicia oa an original printed documcat which bas
buen prepgocessed by a computer. said jodicia cecoding
thereon o least docament page ideatification and competer
location identificstion and optionafly ischading document
genesation ipformation. and/or document reproduction
information.

SUMMARY OF THE INVENTION

These and olber objectives are realized by the inventive
cnwoding. pristing, and docament production system and
method wherchy docament information designators, called
“DoclDs™ are eacoded for documents, Each document page
has its own umique DoclD which uniquely idemtifics the
page. includes computer-resident document Jocation
nnﬁxmn.udmymsﬂly include document genera-
tion and reprodaction information.

Anmha-wdm[xuscansﬁzcmlmdnocm.ndmm
the stored digital represemtation of the document (¢.g.. an
original wordprocessor source file, assuming that the copier
is adapred to run the application which created the file: a
bitmap: or & page descripdion file) stored in the computer to
which the copiey has acoesy and owpuds z “subseguzad
origined” of the docmners. In the allamative. whes the
copier canaok direetly atocss the digital reproseniatios of the
Gocumacnt, the embanced copier can deoode tw document
generation aad reproduction iaformation fousd in the DoclD
aad apply the isformation to the production of a kigh quatity
copy of the printed document. By aralogous adaptation. a

; tacsimile reachine cap access stored sousce files. bitiags., o

page desoription fifes for ouwrptting of sebsequent wrigioale.
In the ajiernative. the epbanced fax machine can owtpat
cohanced high quslity facsimile versions of scanwed docy-
recets having DociDs printed thereon. The investive cogicr
systema s additionally cquipped (5 inage documcaty, cresie
and store digital represcmations of pages. and create DoclDs
far the pages.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 dlustrates a docuraent recoguition system in accor-

FIG. 2 provides a schematic illustration of a network
defined by the enhanced copier and associsted compister.

FIG. 3 illustrates a ropresentative display panct for a
perfect copier in accordance with the present inveation.

FIG. 4 illustrates a comprehensive input. archiving, sad
outputting system in accordance with i present inveotion.

FIG. § iliustraies a process Gow reproscatatively used by
an enhasced photocopizr in accordance with the present
iavention.

DETAILD DESCRIPTION OF THE
PREFERRED EMBOIIMENT

As fully described in co-pending patent applications
eatitted “Certifisble Optical Charanter ngmnon (Ser.
No. 07/958.938, filed Oct. 9. 1992, now abandoned. and
Costieuation Application Sex. N, 08223 830, filed Apr. 6,
1994 pow US Pat No. S629721) and “Methix! amd
Apparatys For Providing Reprodaction of Priated Docu-
meets Bshanced Opticsd Character Recogaition™ (Sex. No.
08/138.467. filed Oct. 13, 1993). the conteats of which arc
explicitly incasporated by reference hevein, isfonmation
shout the conteots. layout. geaeration. aad retrieval of a
documcnt can be encoded by a computer when initiatly
geaerating the document or upon subsequent computer
then be provided via & docament marker on the
face of a pristed versinn of the docement. Advasced encod-
ing aad print resolution preseatly available can
accommodate up to 30.000 bits of information in a single
square inch of space, while a mere 100 bits of encoded
information is more than sufficieat to uniquely identify
every atom in the known universe. Therefore, 23 taught by
the above-refesenced applications. oae caa theorctically
encode the eptire documen! cosicats. Jimited only by the
anoust of space on e docwncat face that vee is willing (o
savrifice w0 the doonmest marker, A marker scasmer, in
conjunction with or whaolly sepamaie from an aptical page
scapner, can locate and scap the marker sod provide the
information to an associasted system equipped with the
approgwiate recognition and decoding software. The dovcded
information can thes be used by the scazming sysiom o
aeatt 2 new version of the docizneat or to enhamec the
recognition. roproduction and emror comvection for the
scand docunem.

FIG. | provides an #lustration of the ropresentative
cohanced optical character recogmition system of the
co-pending applications. It is assumed that the above-
described system includes & first document generating or
document processing computer 22 having document maicer
cocoding software 21. » printer 13 Kaked 1o the first com-
puter and aquipped to output the docurment marker 27 with
the primted version of the documest, a dociraeat scanuer 16
adapted to scan tive document marker. 33 well as. or scparsic
from scasaing of the characiers on the document, a scoond
competer 28 having recogeitioa suftware 29 including soft-
‘ware 26 for recognizing and decoding the document marker
and for applying the decoded information in producing a
second version of the document. and an optional printer (not
shown) linked to the second computer for outpuiting &
printed second version.

FIG. 2 ilinsteates the presest {aveative photocopier. In
aocordance with the presest invention, the document marker
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so-called perfect copier. As previously mentiosed, the inven-
tion is extendible to a facsimile machine as well. For ease of
description. however, only the copier will be referred to
throughout but will, except whare atherwise distinguished,
refer both to a copier and & fax machine. The perfect copier
30 scans and decodes the Docl located om the documesnt to
be reproduced. Although il may be weeful to have » separate
document DocID printed on the firet page of am archived
document o [aciliaie retriceal of an cotbr multipage
document, # is intended that a scparate page DractD,
wniquety identifying cach page. be located on each page of
u multipage documecni.

Upon decoding of the infonnation in the DoclD. the
DoclD software in the perfect copier determines the appro-
priate peocess for generating a best avallabie version of e
page. The opuons for generating a best avallabde version of
a page inchude the followieg: () reirieving the file contain-
ing the digital representation of the computer-residen page
(i.c.. he somce file. Miumap. or page descoption file) une
oulputting a origisal version thereof; (b) repen-
ducing the contents of the page by optical charscter recog-
pition based upon the informatica fouad in the decoded
DecID; (¢) cohanced photocopying of the page by utilizing
photocopy parsmeters identified i the decoded DocID; or.
(d) standard photocopying of the page. A pexfect copier user
may specify the copy mode. as will be discussed further
betow.

The perfect copier 38 operating in the first mode of
retrieving the stored digital represeatation fite for the page
locates. scans. and decodes DoclD 37 and then accesses the
file costainisg the digital representation of the page by
weilizing the decoded information from the DocID to trans-
mil s retieval reguest (o the storage focation, illustrated as
archive server 32, al which the file is stosed. The retrieval
request from a perfect copier includes an identifier uniquely
assigned to the copler 10 establish access. an optional copler
user ID. the copier’s destination address. the decoded file
location information. including the address of the archive
server, and the file identification [aformation. Archive server
32, 1o which the perfect copicr is linked, directly or via
computzy neiwork, retricves the designated file, from the
location indicaied by the doioderd DoclD infonnation, and
provides a digital transmissicn ‘o the copicr. The copice

, receives the digiial represesiation and provides same for

oulpsut of & subscgacnt aigiow) of St page The subzeguent
uriginad of the page is peintod with #ta Doclly o faclitate
later copying of the page or accessing of the archived
version thercof.

Tn the instance of a fax machine accessing the file having
the stored digital represcncation of the poge and sending a
digital version of the pege for outpulting af & secomd
receiving fax machine, the retrieval request idestifies the
requesting fax machine. the file location and ideatification
information, and destinmtion information for the second.
recciving £3x machine. As an alterastive. the receiving fax
machine can obtain a DoclD} from the seading fax machine
or from the transmitted bitmap and thereafier request the
digital sepeesemation of the page fram the archive server.

In the sccond mode of operation, the copier operates in
accordance with the previously-referenced co-pending
patent applications by providing enhanced character
recognitior (OCR) bascd upoa infurmation from the
decoded DoclD. Assuming that the copier cannot acoess the
archived version of the page. it will utilize the next best
option for reproducieg the page. Through a scan of the
DoclD, the machise first determines if OCR is necessary,
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€.g.. 20 scan would be required if the entire contents were
encoded in the DocID. K not all of the contents can be
reproduced simply by decoding the DocID. the encoded
information will otherwise be used to accnrately reproduce
the page. Obviously, the foregoing second mode is a mvore
costly and time-intensive mode of reproduction than simply
photocopying the page. however. for acchiving whesein
subsequent docusnent maripulation is asticipated. it oay be
desirabie to OCR the page. and invokx DocID cacoded caror
cogrection information &5 fully detailed iv die sfoncmen-
tioned co-pending spplications.

The third mode of operation for the perfoct copict
involves wGhzing iafarmation eacoded im the Doctl o
produce an cndranced. high quality photocopy of the page.
Photacapying sed facsimdle reproduction parameters. such
as exposwse levels, paper size. and paper guality. may be
automatically convpunicaied to the perfeat copia or perfect
fax machine via the decoded DoclD). Further detail may
incinde an indication of wheiber the page coviains any
photographic (Le.. hatf-tonc) bnages and whether e pape
CottRins any colos images or text. Onee again. this operning
mode is e of the allerastive copy modes basod upun the
assmption (hat the copier cameot acoess the digital repve-
septation of the page from its sorage location, aad/or
assuming that the usex does not require either a subsequent
original or full OCR treatmest for reproducing the page.

Finally, absent any DocID printed somewhere oa the page
to be reproduced. or absemi the availability or need of
implementisg aay of the aforemestioned options when a
DocID is available. the page may be reproduced in accor-
dance with standurd photocopyieg or fax reproduction tech-
nology.

Additional functionality which can be realized by impic-
mentiag the present invention includes: outpast of as entire,
multipage document based upon scanning of a document
DocID or of a page DoclID located on only one page of the:
document; output or replacement of missing pages from a
dnwmemfarwlurhadmnmmﬂ)mmyonepgenmm
is available; and, putput of subsequent origsasls for tora ar
ocherwise damaged pages anior madtipage docurncets.
Redundancy of cacoded informatior at various locations on
a page can facilitate the Letter reprodection secanrio, whereis
a singic DoclD location may have been tore awey of
abliterated.

A user may sehect the “Copy Mode™ and “Outpast Mode™
when utilizing the inventive copitr 38. FIG. 3 provides 2
represemative display panct 32 for & perfect copler. For the
“Copy Mode,” the user may select “Perfoat Only,” which
option isdicates that the user wishes to obtain a subscquent
wriginal of the page which has been pisced on the glass of
the copier. Unfess the copeer cam find and decode 2 DociD
for the page, the copier will not provide any output for the
user. In addition. even if the copier locates and decodes a
DoclD for the page. if the copler cannot access the archive
scrver. or other storage ocation st which a digital represca-
tation of the page resides. a sobsequent oxiginal camnot be
geacrated.

Access W an archive servet cam be strictly controlied by
s owaer (e.g.. a publishing house, a library, a university,
etc.) whereby only subscribers with verifiabic access codes
can request and reccive ransmissions of digital represcata-
tions of pages which are resident thereon. Royalty collection
for receipt of subsequent original pages and documcats can
readily be tracked and executed in such a subscriber-access
system. Ia addition, a user-subscriber can ot only obtain a
subsequent original of a page or documeat, but may also

i
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access earlier or subsequent versions of a revised ar
document, provided that the archive server erenoes

its files and DocIDs in such a manacr as to facilitate retricval
of related files. and assuming a functionality at the copier by
which the user caa communicate the desire to obtain the
latest version of the page or document. Additional subpancls
ox seroens of options cxm readily be provided at the peefrot
copier alobg with appropriste softwars 1o promopt & user with
regard (o alteroative page and version sefection, as is well
within the purview of one havieg skifl 1 the wt

Since a3 documenm Docl) may be used fon 3 sltipage
document in addition to cach usigue page DoclD, the copier
panel may additionally include the “Page Sclection™ display
Hlustrated in FIG. 3. From the deooded Doell), the copier
can obtain the dnciment leagth and display the sumbex of
pages al the “Page Range™ window. The nser can then adjust
the page raege 10 indicate which pages are to be outpue. fn
this msanner, 5 usey can readily replace missing g daoagesd
pagrs of & maltinage document withouwt haviag 1o repraduce
the catire cogicats of e mnltipage doowmen. Assumdog
that the archive server has Hinked successive versions of the
siored page ar pagey of a document, another optiva can be
corpmuaicated o the user for chonsing one or moce of the
stered versions of the page or document, whereby the user
can obtain an entire document history or sitoply obtain the
most curtest infarmation.

Assuming the “Perfect Only” copy mode has beca
sclected and that e copicr seccessfully accesses the archive
sexver on which the digital represcmistion of the page
resides. the digital repeesentation of the page is provided
fram the server to the copier. The copicr thew re-creates the
page. be it a source file, bitmap, or page representation file.
along with its DoclD. as an analog version aad puints the
subsequent original faciuding a pnted DoclID.

Of course. the user may ot for “Photocopy Only” mode
to simply photocopy amy page. thereby settlipg for »
sandard. next gencration photocapy of the page. and pec-
essarily avoiding any coicerns of access and copyright
royalties or subscription fecs. Sclection of the “Photocopy
Only” mode will iavoke standard photocopying procedures
to obtaia a mext genceation version of the pege. in accor-
dance with the prior sst ia the photocopying technalogy. Aay
DoclD o the page being copicd will, aecessanty. be repeo--
duced on the phatocopy. However, the degemeration of
quality and clarity may segatively impact (he usefutness of
mm:«wmm~mmwbwm
poteatial L DoefD's are provides with song cos-
recting codes and rodundancy eacoding in order to aaxi-
mize subscquent devoding thereof,

Fiaully. the “Usivessal Mode™ can be chosen whereby the
copicr provides printed output of the page %o be generated
accopdisg to the best available method. I the pape has a
DocID and the copier can access the mrchive server or othor
storage location on which the digital represestation is
resideat. a subsequest original will be output. 7 the page has
no DoclD. a photacopy will be made. In the Universal
Mode, however, the copler car iavoke the other two repro-
duction optioms discussed above, that of eshanced optical
character recoguition of the page, or that of cehanced
photocopying of the page. Using infarraation eacoded in the
DoclD, the copies cen optimize its owtpt. cves when it
cannot access the statage Jocation on which the digital

of the page resides. The copier decodes the
DoclD to obtain copy paraneters. page Iayout. etc.. for use:
in reproducing the image on the page. Enhanced OCR could
also be performed in accordance with the teachings of the
afarementioned patent applications; although. as mentioned



5,754,308

7
above, the commercial s of enhanced OCR at 2
copier are somewhat limited in light of the Increased time
znd cost of performing OCR.

The user may also select the “Outpat Mode™ to designate
‘“Paper”, “Electronic” of “Paper and Electronic™ output.
Clearly, celection of the *Paper” option indicates that the
uscr wishes to obtain a hard copy of the page. whether »
subsequent original. eshasced photocopy, or standand pho-
tocopy. The “Electronic” output option provides a user with
the ability to clectronically ssve » digital representation of
the page which is provided at the imaging susface of the
photovopler, scanmer, fax iachise, ot T the usey has
chosen dhe “Fexfut CGaly” copy made asd e “Electronic™
ouvipert mode. the cupicr will obtain the previoasty stored
digital represcataticn of the page from the appropriate
remote archive server and szve thal digilal repeeseatation
cither ot a jocal mshive seyvar, al a local cosuputer associated
with the copicr. on 2 perreanct starage locztion at the copies
itself. or on a reswovable storage media associated with the
copiet. Saviag. or archiving. the digital representation uf the
page widitionally invadves »ot only  step of chiadning a
Sgical represoniation of the page. by sither digitizing the
page or retrieving & previously stoved digital repoesentation.
tat also the sips of physically reading that digital informa-

100 to & storage locatioa. and creating 4 DocTD feor the stored 4

inforvpation. ha ihe iastance of & digital represcntation which
had already beca stored on and setricved from apother
archive sexver. and is pow 0 be stored bocally. thie pew
DoclD may fnchuds 2 pointer o the origiaal schive asrver,
aloag with acw infaamation aboust ity kocal storage location.
e the alicreative. what is storzd locally may simply be the
poister {0 the archive server at whuch the digital refwrcsen-
ation is stwred, theenly maximizing utlizating of locally
availablc storage.

Another wode by which & paper will be archived is by -

seiection of *Photocopy Ouly” amd “Electronic™ mode.
Rather than atiempling to acoess ap cxisting digital repee-
sentation of tre page, the copier will create and save A new
digital gwesentakion. Such may be a paticularly useful
mrode for saving pages which have been aanolated by she
vsct. The copler will save 3 hitmap of the page. as annotaled.
which bitmap incdedes the original conteat data, the original
DocID (if one is present). aml the added ansotation:. fo
effect. theyeiare, the copier acts as a Batbed scanmner input
device for the computes nerwork. However. in stosing the
bitroap. the copier or the archive scrver will assipn 3 mew
DocID 10 the aewly shored digital representation. Siner: the
“Photacopy Ualy” moée does aot inveks the DoclD docod-
ing software. there will not be amy crosseference or liniage

of amy original and the newly cited digital representations of so

the paper. Clesrly, bowever, the document tanoagemnat
software at the archive server conld be modificd to decode
and link DoclDs even without conducting the step of obtain-
ing the “original” digital represestation of the page from a
resmote storage loeation.

As Mustrated 1o FIG. 4, dightat repeosenrations of pages
can be estered jnto the archives by the copicr scanniay
method detalind above, the oupier accessing of digital rep-
ceseptaticns foonp remeale archive sowvers. also discussed

above., of tuough standard Sathed scauping. facsimile &0

machine bilmap scanbing. or computer gencration of the
page. whercia each of the scauxdng or inputting opesstions
is foliowed by & two sdep szchiving protocol. Assuming 2
“Paper and Elecirosic” cutput mode for 2 copier, and a

corresponding “Prist apd Archive” output mode for a 65

comaputer, the ropier or compater sends & message to the
archive server indicating that a new digital representation is

y. ]
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being created and requesting & unique DoclD for it. The
copier or computer may also provide the archive server with
OCR and BCC information for incorporation into the
DocID. or such encoding may later be appeuded to the
DocID at the copier or computer. The archive server allo-
cates space for the digital representation, tes a gew
DocID jscdnding the location and transmits the DocIP back
to the copier or coreputer. The user’s copia 9 cuanpstes
receives the Docli) snd Incorporates the Dol imss the
digita) representation of the page. The copior or cowgwaes
then cffects pintiag of the page iocluding the Dockis and
simultancously truasmits a digital repersentation of the page
1 the archive server.

In a nawork of davices, the DocllD creation software
could be provided to each of the {oput devices. however, the
archive sorver et idenify Gie storsge locution & which e
digitad represcatation will e doed st groveds the leaios:
informarion for inclmsion in ths DacED. The DD may sk
inctude identificaiion of the eoson who geosralnd the parpe.
{pput location. inpat paxemeters, adicls S iaotlying the
page. & puge couni for multipege documents. archive desii-
nation information, and cyclic redundancy check (CRC) and
error correcting codes (BCT). As an alterpative to the server
gemaaling a new DoclD) fux cach new page. the server may
sssue & “bank” of DociD's which the wser’s coumpber o
vopEes may Fssige 0 ueated pages o sooder] In issalay 2
“pank” of DoclDs, the erchive servwer Counnils cosiain stz
ape locstions for the subseqguestly-tranamiited digital
repeesentsiions. 1oore reatistioally, for possiors to the uld-
maie gtorage Jocatioas of the later-seved digital represents-
tions. The srchive server stores the digital represcatations of
zach page according o its DodD and provides storage
management. document management. security. and account-
ing functions refstive o the pages

Akhough the mamner in which the page is srchived is oot
critical to the retrieval thireof, severad archiviag ofticns
involve saving the page from & scan at the ipventive perfect
copier of perfect facsimile machine. Software can be
nstalled a the oopier or fax machine to scan and digitize the
relevast page for trsaspsission to a sturage localion. to
appead 3 DocID 1o the digital representation. and to transmit
the digitat representation (e.g., bitmap fite or page descrip-
ton files) with the DocdD (o 8 storage lovation & an
axsodiated computer and/or archifve server. When the outpt
mode it “Flecaronc.” Doclly ¢reatioa can be dome afizer
trsnission of (ke digital representatios to the corguier
and/or archive server,

A compmiter at which a page is generated. may be adapied
10 include act ondy the femiliar “Store™ or “Save” feansre it
also & specific “Archive” fonction or “Frint and Archive”
function by which the storage location and other relevant
page information are eaonded o a DodfD which is bath
saved with the digital represestation and oufpart whepever s
smbscguent origisal of the page is printed of whenevery the
file is provided 10 an asseciated component of wier. Page
bitmaps can be Coreated and archived by fax machines,
documest scasners. and copiers adapied in accordance with
the preveat invention. The bitmap, the DocID. or both which
are creded whea scanaing can be saved locally (ic.. al the
scansing componcst) If sufficicat local storage ks available;
can be stored on some {arm of removable nwdie (g &
writable optical disc or Soppy disc. or. can be provided fox
siorage at the remote incation. As acted shove, the Doch
can be created at the fomede torage location rafhies than af
the scamning or copying location.

Tdeally, an overall network of pesfect copicrs. perfect fax
machines, compulers, aad printers can be conoected to aa

80
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on-lise document database, the archive server 32 of FIG. 2,
at which sufficient storage is availsble for all documents
within the petwoark. Multiple netwotked archive servers and
on-line docwnent databases. perhaps distributed geographi-
cally throughout the world. may be connected to perfect
voplers via ose or more computer aetworks. The on-line
document database will be adapted (o provide storage maw-
agement (¢.g.. compression apd aticndant functionadity for
maximizing storage apd facilitating access to stored
documents); documest management Including. for example.
page chaice and version coatrol; secuxity for verifying user
Ti¥'s thoreby permitting access to siored documests only to
designated users; and accouating to sositor copyright roy-
alties amd any olher page access and eproduction fees as
may appropristely be incorparated into the archive petwork
management system.

FIG. 8 illastrates a representative process fiow for use by
the “perfect copicr™. At step 101 the user places page 100 on
the glass of fhe copicr. Al step 182 the user scleets the
“Copy Mode™. Fex pueposes of this description. selection of
e or spother of the wdpyt mode: does act affect the
process flow uotl the last siep. In the “Perteat Only™ copry
maode. the copiar scams the page and saves the bitmap image
at step 193 and, a1 sicp 164 attemgis i bocate the DoclD.
Sisce the “Perfet Ouly™ mode does not have a defash
mode. the process flow will stop if wo DoclD is locatedd in
strp 104. M step 104 is successful, the DocdD is decoded &
step K88, and any FUC aad redundancy checks found is fine
DaclD arc applied at 166, Assaming sful processing
& steps 165 and 196, the capics comacts the archive sexver,
at step 187, to retnieve the digital representation of the page.
Upon sucvessful receipt of the digitel nepreseatation from
the archive server, dse copies gomerales the requesied outpl
a siep 198 As discussed above, geacvation of the requested
output may be cither archiving the digital representation snd
2 DocID therefore, or generating 8 paper comprising the
page.

H the “Photocopy Only” mode has becn sclectod, the
copirr 50 begins by scaaking the pege and seving a bitmap
image thereof at sep 113, The copier subsoquently generates
the requested ouyait by cither archiving the scanned bitaap
o repeoducing the scasped bitmap on paper at step 118, The
“ordinary copy” 115. i.e. a next generation version of the
paper will be geperated in the **Paper” output mode.

For the “Universal Mode”, the copier scass the page and
saves the bitinap at step 123. Thereaficr, the copler mtempts
to follow the process flow for the “Prrfect™ copy mode.
Sieps 124-127 include locating. decoding, applying ewar
oorection abd redundancy checks to the Docll) and access-
ing the archive server. If any one of the steps is unsuccossful,
the copicr defauits to outputting the scanncd bitmap at 118.
in cither the “Paper” or “Electronic”™ outpant eode.

While the inveation has been described with referesce to
a preferred embodiment. it 1s to be understood that various
different modifications are possible and are contempiated as
being within the spirit and scope of the invention, as set forth
in the appended claims.

1. A system fos producing a bigh quality paper version of

a page providod 0 a image pencrating portion thereof, said
system comprisiag:
scapning means fior scanniog said page 10 locate encoded
indicia on said page;
means for decoding eacoded indicla located on said page:
to ascertain an address at which a stored digital repee-
sentation of said page can be accessed;

45

10
means for accessing said stored digital represeatation of
sald page with ssid address; and
means for outputting 2 paper version of said page from
said accessed stored digital representation or by pho-
tocopying said page when mo encoded indicia are
located thegeon.
2, The sydem of claim § wherein said means for scanning
further comoprises means for greerating a digital represen -
tation of said page.

10 3 The systom of deim 2 further comprising mecaes for

encoding itiicia abowt sad gencratod digital representstion
of said page.

4. The system of claim 3 further comprising means for
saving said genexated digital represcrtation of said page and

15 caid indicia.

§. The sysicm of caim 4 whereio said weans for saving
said genevated digitel repvesentation of sakd page asd zakd
indicia comprises # least obe storage locative amd &t jcast
oor meezas for catalogiag said indivia for subscguent socess

X therets.

6. The system of claim 3 further comprising means for
providing said geoerated digital representation of said page
and said tndicia for stoeage in ot least ose remote storage
focation

1% 7, The systern of olaim J further comprisiog meaz: fou

applyieg sald docoded ndica to eabamr outpwtiing of xaid
paper version,

8. The system of claive T whervin said nicasos {or scauning
comprises means for perfonming optical cheacier recopai-

3 tiom on said page and further comprisiag moans {or applying

said decoded indicia w eahaace said optical chasacter rec-
ognition.

9. The system of claim 1 wherein said at least one storage
location comprises a remoie storage facility whereis said

35 meaes for accessing said stored digital representation of said

page compeiscs:
means for establishing commumication with a remole
storage facility;
reans for assemblimg at least ove request packet includ-

40 ing ot least address and page identifying infarmation

for transmwission 10 said remote stocage facility;
means for oransmitting said &t least onc request packet to
said remote storage facility; and

means for receiving said at {east one stored digital rep-

resentation of said page.

16. The system of claim 1 wherein said meass for
outputting A paper version comprises meags for couverting
said accessed digital representation to an analog version of
said page.

11. A facsimilc system for commuuicating at jeast the
conteant data of a page, provided thereto said page optionally
having eacoded Imdicia contsining an address at which a
stored digital representation of said page can be accessed.

p said system comprising:

scannisg means for scanning said page;

meass for recognlring said encoded indicla on sald
scanned page, when preseat;

means for decoding said encoded indicia 1
said scammed page to ascertain said address;

means for accessing said stored digite]l repwesentation
using said address; and

mesns for recelving said smred digital represestation.

12 The facsimile syetem of claim 11 further comprising

i on

65 digitizing means for digitizisg the content data of said

scanned page to creste a digitized representation if no
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13. The facsimile system of claim 12 further comprising
means for transmitting one of said stored digital represen-
tatioa o said digitized representation of said pege.

14. The facsimile system of claim 11 further comprising
at least oac storage location including a remote storage
cotity and wherein said means for accessing said stored
digital represcrtation comprisces:

means for establishing communication with said remore

storage entity at which sald digital represcntation Is
stored;

means for assembling at least oot request packet inched-

g @ least aiud adkiiess acd page ideatifying infurma
tion from suid decnded jnddcia; and for transmitting
said ot deast oae reynest packer w wid remote stovage
eatity.

15. The facsimile systemn of claim 12 further comprising
means for crooding indicia shout sakd digitized reyweserta-
ton of said page.

16. The facsimile system of claim 13 further comprising
menas for archiving said digitized represomtation of seid
page and said indicia,

17. The facsisnide sysiem of 1lzim 34 wheein snid means
o1 wechiviay sedd dipitized sogescatation of suid page wad
said inlicia comprises at feast one storage Jocation at said
facsimile machine and at keast oue neans e catglogiog said
indicia for subsequent access thereto.

13. The facsimile systero of claim 13 further comprising
means for providiag said digitized representation of said
page and seid indicia for storage in al least ome remxsr
warape locating.

19. The: iacsimile system of caim 11 further compnisiog:

means for rectiving &t least one digital transmission

comprising at deast comtent data fiom st keast onc
remote facsimile machine;

means for converting the content data of said at least oae

digital raesmission to analog data; and

means for outputting said anaiog detn as & paper version

of said page.

28. The facsimodlc system of claim 19 whereln said scaa-
ming means apd said decoding means are adapted o scan
recrived digital trenunissions to édentify encoded indicia
and to decode cecoded indicia identificd therein,

2L The {acsimile system of claim 38 fusther isi
means for applying said decoded indicia to enhance output-
ting of said paper version of said page.

22. The facelmilc system of claim 11 wherein said means
for scasping compriscs mesas for performing optical char-
acter reeogaition on said page sad further comprising tocaas
for appiying said docoded indicia to cahance said optical
character sooogaition.

23 The sysiese of claim 1 wherein sald digital represen-
tation of said page imclndes page description data havieg
source data and formattiog mmdmns for formatting said
sousce data. and

0

12
said means for outputting applies said formatting instruc-
wml:\stoalputnldpnpavadoninwcordmtlﬂb
24. The system of claim 1 whercin said digital represen-
s tation af said page includes source data, and

said means for cutputting outputs said paper version {o

accordance with said source data.
28. The system of claire 1 further coraprising means for
accessing related information relating to said scamsced pags

10 With said addeess.

26. The systetn of daim 25 wherein said related infor-
mation includes document information ideatifymg a docu-
freat associated with satd scanned page and said means for
outputting is adapted to outpit one or more pages of said
document identified by ssid refated infarmation.

127 The system of uaim 26 whertin said mears for

outpasting is wdapted to ostpul vac oF mwe pages of said
docament Jdeatificd by snid related informaion ad sclected
in response 10 sclection inpa 1o said photoeopying system,

28, The sysiern of daim 28 whowin aid iscd jefor

X mation includes oocement version nformation relstivg fo

one (0 mee docuraest versions associated with the content
data of said scapped page and said means {or owlputting is
adepied 10 output at least oge page contained in said one or
more docimest versions idemtified by said celated informs-

2s tice,

2. The sysicn of daimy 28 wherelp sadd wesns for
outpaing s adapted W0 aotpe at lesst one page o 3
docment Tersiod ideudificd by sabd relled inforniation aud
selected in reaposte 1o selection input to sabd photacopying
Fyslem

38. The system of chaim 1X when said mesns for accessing
aceesses related information redating 1o sadd scanacd page
with ssid address. and seid means for receiving is adaoted to
receive said accessed information.

31. The syssem of claim 3@ wherein said related infor-
mation includes docament information ideatifylag 2 docu-
ment associated with said scapned page and sakl means for
sccessing is adapled o access ome or moee pages of said
document identified by said related information.

32 The system of claim 31 wherein said means for
accessieg is adapted (0 acoess one of more pages of said
document ideatified try said related information and sclectad
in response to user selection inpat to said system.

33. The systemn of claim 39 wherela sald related infor-
mation ipchudes document version infonuation idemifying

45 onc or more document versions associdted with the content

data of said scanncd page and said means for accessing is
adapied to access at lzast one page contained in said one or
mare document versions idewtified by said related informa-
tiom.

% 34 The system of claim 33 whercin said means for

accessing is adapled to access at loast onc page of a
docnoment version idemifled by ssid related information and
selected in respouse to 2 selection input to said system.
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Activities

12

13

14

15

16

Planning

Analysis / Literature
Review

Design Prototype

Develop Prototype

Test Prototype

Review Prototype

Documentation
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Web Based Model of a Digital Fax
Document Management System
Master of Science (Information Technology)
College of Arts and Sciences
Universiti Utara Malaysia

UNSTRUCTURED QUESTIONAIRE
By: Aida Rosmiza Binti Shuib
UUM 88006

(This unstructured interview session is conducted to get an
idea and analysis of management view of the fax document
management.)

1. What is your comment of the usage of fax machine?

2. From your opinion, do you think the fax document
from/through the fax machine must be stored in a
system?

3. Is there any suggestion for storing the fax document in
a document management system?

86

If you don’t mind, is there any problem when managing
the fax document storing?

From your opinion, do you think it is valuable to have a
digital fax document management system?

What do you think of the idea to develop a prototype of
a digital fax document management system?

Comments and ideas?
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Web Based Model of a Digital Fax Document Management System
Master of Science (Information Technology)
College of Arts and Sciences
Universiti Utara Malaysia

OBSERVATION
By: Aida Rosmiza Binti Shuib
UUM 88006

Observation Table

TYPES OF PROTOTYPE FUNCTION CONDITION NOTES

e Good EXCELLENT NEUTRAL NOT

¢ Neutral SATISFIED

® Not Satisfied
Faxing

¢ Sending Fax

e Receiving Fax
Administrating
Searching
Reporting

88
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Web Based Model of a Digital Fax
Document Management System
Master of Science (Information Technology)
College of Arts and Sciences
Universiti Utara Malaysia

UESTIONAIRE - EXTERNAL USER
By: Aida Rosmiza Binti Shuib
UUM 88006

PLEASE TICK (V) AT APPROPRIATE BOX

User must be a person that use fax or even once and navigate
the prototype of digital fax document management in order to
complete this questionaire that lead to the testing purpose.

A.DEMOGRAPHIC

1. Gender

a. Male

b. Female

2. Age

a. 18 - 25 years

b. 26 — 35

c.36—-45

d.>46

3. Race

a. Malay

b. Chinese

c. Indian

Others (specify)

4. Job

a. Government Sector

b. Private Sector

¢. Professional

d. Own Work

Others (specify)

B. PERCIEVED USEFULNESS (PU)

The prospective user’s subjective probability that using a fax
on managing documents.

5. Have you ever use a fax before on managing
documents?

a. Yes

b. No

6. What is the first function that you used when using
fax?

a. faxing

b. administrating

c. searching

d. reporting
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7. Can you realize the different of the function when
you use prototype of the fax system?
a. Yes
b. Not sure
c. I think so
d. No

8. Do you the the function in the prototype is valuable
while using the system?
a. Yes
b. No

9. Do you think the prototype is useful?
a. Yes
b. No

C. PERCEIVED EASY OF USE (PEOU)

10. What is your purpose to use fax?
a. To give and get information instantly
b. To reduce time of work
c. Easy in managing document
d. Increase quality of document management
Others (specify)

11. When using fax, it is easy to managing all the fax
documents ?
a. Yes
b. Not sure
c. Difficult
d. I can’t understand

12. When navigating the prototype, is it easy to use the
digital fax document management system in
managing youe fax documents?

a. Yes

b. Not sure

c. Difficult

d. I can’t understand
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D. BEHAVIORAL INTENTION (BI)

b. Administrating

- Create
13. Do the digital fax prototype provide the function that you - Retrive
wish it should have in managing the fax document in a system? - Update
Aswer based on your experience using fax and navigating the - Delete
prototype of digital fax document management system.
Please rate between 1 until 5. c. Searching
- Recipent’s List
1 = Excellent - View Doc
2 =Good - Update Doc
3 =Neutral
4 = Not good d. Reporting
5 =Poor - Sendind Details
- Receiving Details
- Report Num
Item Fax Fax - Date
machine | Prototype - Time
a. Faxing
- Sending Fax
. Cover Sheet
. Recipent’s Num/ Email
. Attach
. Send
. Save
- Receiving Fax
. From
. Date
. Forward
. Save
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