





















































effective management and new ways of sharing it. During the last two years, scientific papers and
databases were growing rapidly. For example 6 annual reports and 205 papers were produced in
1997 compared to 5 annual reports and 125 papers in 1996 (table 1-3). The total number of

bibliographic records of ILRI’s information services is over 109,000 in 1997 (table 1-4).

The study was thus designed to:

* Investigate the type of Intranet solution that can be best matched with the existing system

» Examine the adequacy of the existing infrastructure for ILRI information resource sharing
need

= Investigate the degree of data redundancy

* Determine the type of Intranet design alternative that satisfies ILRI's requirement

= Demonstrate the essential features of Intranet solution to ILRI context

The implication of such complex activities is reflected on the amount of information generated as
a by-product and the number of stakeholders who need to share these products. The study was
designed to identify adequate infrastructure and mechanism to allow all parties share their
knowledge. The tables below show the amount of information generated and the number pf

database records maintained.



Table 1-3

Publications produced by ILRI staff in the year 1996 & 1997

QUANTITY PRODUCED
TYPE OF PUBLICATION 1996 1997
Annual reports 5 6
Newsletters 3 8
Project protocols & funding requests 2 6
Manuals 2 &
Training modules 1 -
Glossary 1 -
Proceedings 3 18
Papers in peer reviewed journals 75 125
Books and chapters from books 3 2
Papers in proceedings 50 80
Program documents 6 8

The following table describes the types and number of databases created and maintained by the

information services only.

Table 1-4

Databases maintained by ILRI information services (as of June 1997)

Number or records

Name of databases Description contained
An in-house database of library
Bibliographic database holdings 109,000

A database of statistical information
on livestock production & trade 7
Time-series database human population 406,587

Publications database A database of ILRI publications 4391

A collection of reprints relevant to
ILRI programs from journals the
Reprint database library does not subscribe to 4963

Global database of libraries 7
information systems for animal

Institutional database agriculture 280
A database of addresses' for product
Mailing database & service delivery worldwide 1500

After reviewing the large volume of ILRI's activities and the information output thereby, this

thesis argues that the existing client server LAN infrastructure does not support the information
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sharing need of ILRI. ILRI in its present shape where its workgroups are distributed throughout
the world, the type of information system that needs to build should be the one that fulfills the

information resource sharing need.

1.3 Justification

A review of experiences in other parts of the world reveals now organizations have recognized

the Internet-Web technology as a great way to share information internally. ILRI has also

recognized such a need as it is indicated in its document titled "Strategy and Programs for ILRI

Information Resources: 1998-2010." By establishing Intranet, ILRI could attain the following

benefits.

» Easy deployment: the Intranet solution requires as one of its core component a LAN or
WAN infrastructure to be in place and ILRI can easily deploy the Intranet implementation
over its LAN.

= Cost: Intranet is a low cost solution because for a small to medium range applications, many
of the server programs and development tools are freely available on the Internet
(MATTHEW & STONES: 1996)

» Collaboration: ILRI's workgroups are distributed throughout the world and there is a strong
scientific collaboration and Intranet is a viable solution for such kind of organizational set up

» Improvement: the amount of information generated and the number of dispersed databases
available in ILRI can be made easily accessible institution-wide through the Intranet solution
by providing a single access point

» Facilitates cooperation and partnership: ILRI has a close work relationship with 16
CGIAR centers and its partnership network with national agricultural systems can be

supported by the Intranet implementation.
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j B Methodology

1.7.1 General

Hypertext links are the elements that make Intranet sites dynamic and useful. A well conceived
site structure can enhance the users’ sense of control, while a weak structure can quickly frustrate
even the most patient users. Because users see only one part of the site at a time, they build a
mental picture or ‘roadmap’ to help navigate. According to Lynch of the Yale Center for
Instructional media (htttp://info.med.yale.edu/caim/Style Manual Top.HTML), he emphasizes
that users need functional continuity as well as graphic continuity. The choice of an appropriate
interface metaphor reverts to the all-important basic interface design principle of knowing the

audience and making them feel comfortable and confident.

1.7.2 Intranet Design Methodology

Many organizations and business companies have already deployed an Intranet solution to

enhance the ability of their workforce to access information that is important for their day-to-day

business. The IT industries are the forerunner companies to discover Intranet as an improved

method of information sharing and exchange. In their deployment effort, these organizations have

used different but related methods, many of which are unique to their specific business

objectives. This thesis has considered the following three methodologies developed by three

different IT companies:

1. SunWEB Intranet method (BERNARD, 1996)

2. The Amdahl Intranet methodology (Mastering Intranet for Windows NT/Windows 95, 1997)

3. The Silicon Graphics Intranet navigation foundation (Mastering Intranet for Windows
NT/Windows 95, 1997)

A brief comparative evaluation of each of these methods is provided below



1.7.2.1 SunWEB Intranet Methodology

The SunWEB is an Intranet deployment designed for its own engineers to publish and
communicate information among themselves. It is now regarded as the world's largest in terms of
server count, from zero to 3,000 servers in two years time. The methodology used at Sun
Microsystems grew out of the difficult conditions that made it nearly impossible to keep track of
all the information available. As time passed, Web content became increasingly difficult to use
and manage. To help solve the problem, they created a focus group to analyze and solve the
problem. Their solution was a professionally designed central menu system where information

could be listed by category. It is this solution that they called SunWEB.

The SunWEB Intranet method provides three views of the system: an organizational view (the
different companies in the sun worldwide organization), a functional view of the company
(corporate, research, sales, marketing, etc.), and a geographical view (all the different sun

locations throughout the world).

1.7.2.2 Amdahl Intranet Methodology

Amdahl has been a leader in the business use of Intranets since the late 1993. In fact, the
company coined the term Intranet during the summer of 1994 to describe the use of Internet
technology behind a corporate firewall. Amdahl's Intranet methodology helps a company design
its Intranets by focusing on setting business and management requirements and building
processes and skills through adaptive innovation, a process by which the entire business team

evolves in response or adopts, rather than reacts, to constantly changing conditions.

Amdahl's Intranet methodology consists of four phases:
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Executive awareness, introduces upper management to Internet and Web technologies and
educates them on their significance

Goals clarification - identifies strategies and projects that planners will use to implement an
Intranet infrastructure and meet its goals

Implementation planning - assesses the company's current environment (including
organization, technical skills, and information status) and develops a plan

Infrastructure development - implements and develops the Intranet infrastructure, focusing on

the technical management, and content issues.

1.7.2.3 The silicon graphics Intranet Navigation Foundation

Began in 1994 as an experimental project to deliver information-on-demand applications, Silicon

junction now consists of more than 600 Web servers and 100,000 Web pages and gets thousands

of 'hits' each day by more than 10,000 employees around the world.

Because of the magnitude of information that is available through Silicon junction, the team

developed such navigation tools as the navigation bar, a search engine, and multiple views of

information.

This thesis has used the SunWEB Intranet methodology for the following reasons:

Hierarchies are a good way to break down a large set of ideas into related categories.

Today’s URLs (address locations for documents in the Intranet site) are developed to reflect
the hierarchical file structure of many of the modern operating systems. This tends to make
the majority of the Web tend toward a hierarchical mindset. -

By nature, the upper levels of a hierarchical structure are associated with general items, and
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the lower items with depth of specialization. It is this cognitive method of drilling down to

obtain more depth on a particular topic that is the hallmark of most thinking.

The usefulness of the SunWEB Intranet design methodology for the specific purpose of this

thesis can be described as follows:

[LRI’s institutional characteristics where the workgroups are distributed throughout the
developing world can be matched with the SunWEB’s organizational view

ILRI’s scientific research and administrative support activities can be compared with the
SunWEB’s functional view of the Intranet design

ILRI’s partnership and collaborative effort which can be displayed to the user using the
SunWEB’s geographical view of the Intranet design

The ease to categorize ILRI’s institutional information  resources by
program/research/project/geography (as shown in the design section of 5.3.2 and user

interface screen design of 6.3.4)

For the purpose of investigating the users’ need and understanding the activities, processes and

organizational set up, the following descriptive survey method is used.

1.7.3 Survey Method

The general aims of any survey work are to gather data as efficiently and accurately as possible,

the more particular aims and purposes naturally vary according to other considerations. There is a

strong association between these considerations and the goals of the research at hand. The goal of

this particular study is to test how an Intranet solution can be deployed at ILRI. This kind of study

involves investigating organizational processes, technical infrastructures and most of all

generated information. Therefore, for the purpose of investigation of the tasks, processes,
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infrastructure, digitized resources and nature of collaboration among various actors makes survey

method as an appropriate tool.

As Pons: 1992, stated:
"the type of survey selected depends much on, for example, how much is already known
about the topic of study, which data need to be counted or measured precisely and which need

only be gauged approximately, and whether a complete enumeration is thought necessary or
whether a sample is considered adequate”

A descriptive survey method was used in this study because the survey was primarily concerned
with getting answers of "how many?" "who?" and "what?" type of details from the survey

respondent's.

1.7.4 Survey Instruments

1.7.4.1 Interview

This instrument is used as the chief means of collecting data from senior and high-level managers
at ILRI. These groups of interviewees were selected to represent the three main programs, sub-
programs, projects, departments, sections and units available at ILRI. The list of interviewees
(appendix-1) and the interview guide (appendix-2) are annexed. This instrument had been
selected as the chief means of data collection because majority of the facts sought by this study
can not be formulated in a form of a question. For example, the end-user may not very well
explain the organizational tasks, missions, objectives as the program directors do and also the

end-user may not give as sufficient details as possible about the LAN technical infrastructure.

1.7.4.2 Questionnaire

This data collection method was used to get facts and opinions from the end-users side. In order

17



to get relevant and appropriate facts and data, ILRI employees who have a network account were
identified as target population groups. These categories of the workforce are considered as the

‘end-users' for the purpose of this study. The survey questionnaire is annexed (appendix 3)

1.7.4.30bservation

This survey instrument was used to supplement the facts collected through the above two
techniques. In order to familiarize with particular characteristics of the electronic information
exchange (software, hardware, and protocols used), the researcher was given a LAN account.

This had given an opportunity to know closely ILRI's electronic communication infrastructure

setup.

1.7.4.4 Document Review
In addition, important policy manuals, procedure statements, work plans, short and long-term
plan documents were also reviewed in this study. The facts obtained in this document had helped

to strengthen the collected data through the research instruments.

1.7.5 Sampling Method

Purposive sampling method was used in this study to select survey respondents from the targeted
population. This type of sampling method falls under the non-probabilistic sampling method and
did not require to determine sampling error. Purposive sampling is when the researcher selects a
sample with a view to obtaining a cross-section of the population. This kind of sampling method
is taken because of its application to this particular type of study. This means, the survey is

focused only on the 'end-users' as described above because it is these groups which are thought to
18



possess the facts required by this study.

As Bailey: 1987 indicated purposive sampling is when "the researcher uses his or her own
judgement about which respondents to choose, and picks only those who best meet the purposes

of the study."

1.8  Prototyping

Prototyping was used as one approach to demonstrate the potential use of the Intranet solution
with selected applications and services. To develop the prototype, four types of prototyping
techniques were compared: an overview, the glitz, the trojan horse, and the straw man. Each type
of prototyping use different approaches to show the potential use of an Intranet technology for
organizational information sharing. In this study, the overview and the trojan horse prototyping

technique were selected (chapter 6).

1.9 Scope and Limitation of the Study

The Intranet design as reported in this study is confined to ILRI Ethiopia. To cover the entire
ILRI offices distributed throughout the developing world is out of the scope of this study. Neither
is the scope of this study to design the whole services and applications that an Intranet capability
will offer. The goal of this thesis is to give an overview of the Intranet implementation at ILRI
based on the outcomes of the study. The scope is confined within the above limits mainly because
of time and resource constraints. In addition the absence of wide area network at ILRI is also a

limitation by its own which restricts this development from being tested on wide area scale.

1.10  Organization of the Thesis
19



1.10  Organization of the Thesis

This thesis contains seven chapters.

Chapter one is the 'Introduction chapter' and is intended to give a background statement on the
domain of the research problem and the research environment. How the research is to be
conducted, what methodology to use and techniques to follow were reported in this chapter. The
introduction chapter also includes the objectives of this study, the justification and significance of
the study and scope and limitations of this study.

Chapter two is devoted to the review of relevant literatures that will give a context within which
this study is going to be conducted. The literature review gives a perspective as to how similar

studies were conducted in other parts of the globe.

Chapter three is titled 'Intranet infrastructure at ILRI' and provides detailed information on the
available infrastructure at ILRI. Based on the three components of an Intranet implementation:
organizational issues, content, and technical infrastructure, this chapter gives a description of
what is contained along these lines.

Chapter four is the 'requirement analysis and research findings' where the survey results are
reported. Based on the discussion of the findings, problems and requirements are also described

in this chapter.

Chapter five is the 'Intranet design'. Now that local conditions are studied, problems are identified
and requirements known. The design chapter is, therefore, intended to seek the 'how-to' of

solutions that can ally to the identified problems and requirements.



Chapter six is the prototype chapter. A full scale Intranet development is out of the scope of this
study. Thus, an appropriate prototyping technique is used to give a shell as to how the actual
work can be implemented later. In the prototype development, only specific applications and
services are considered. An overview and the trojan horse prototyping techniques are used which
gives the big picture for the entire implementation but selecting particular cases for

demonstration.

Chapter seven is the last chapter and gives conclusion, and recommendation statements.
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CHAPTER 1I

LITERATURE REVIEW

2.1 Introduction

Resource sharing, no matter how it is achieved and regardless of the type of resources shared, has
been in existence since the communal life. Our ancestors apart from sharing their means of
production (for hunting and gathering) each member of the community had a way to share
information. By sharing physical implements and information, members of the community were

well aware of what they are doing and how they are doing it.

As man’s activity grew and became more complex, people began to record their knowledge
(reflecting nature, day-to-day activity, and innovation) to pass to the future generation. The
invention of the Gutenberg movable type in 1501 was, therefore, a land mark in the history of
knowledge recording and transfer. Modern organisations later began to keep their paper contained
information in a systematic way. Again, when volume and complexity of work increased,
organisations have begun to explore technological tools such as computers to assist them with

collection, maintenance, and exchange of information.

These tools have also undergone substantial changes. According to “Delphi Consulting Group,
Inc: 1997, man’s use of these tools can be grouped into four phases:

» In the 1960s and 1970s, the mainframe era reflected a dominant command-and-
control view of the organisation. Information was tightly controlled by a central
Data Processing Department and consumed only by a select group of senior
management.

» This era evolved. into one of departmental computing, where each department could
construct its own "island" of information under the control of its own programmers.

» The early 1980s liberated users by providing a PC on every desktop. Finally,
everyone could control and process their own data.

22



» The steady growth of Local Area Networks and, more significantly, the Internet and
Intranets, heralded an era in which not just information processing, but information
sharing and communication have become the domain of all. Information can be
distributed easily to whomever needs it with great ease. (Page 4)

2.2  The Internet/Www Landscape

The 1960s had demonstrated that computer based data processing activ‘ities were the domain
of few technical “gurus” which served as an intermediary between users and the computer
system. Before the end of the 1960s, however, a tremendous achievement have been
recorded in the field of computer networks, the first packet was transported over the
computer network. Data communication and information resource sharing had clearly
become a fundamental part of how institutions, corporations, and individuals now perform
their activities. World- wide networks gather data and technical information about all aspects
of knowledge recorded in electronic format. Groups establish electronic mailing so they can
share information. Hobbyists exchange programs for their home computers. Corporations
keep service orders, customer records, inventory, and customer service information in large-
scale client-server systems. The list goes on and on and it is impossible at this particular

study to exhaustively enumerate all instances.

When LAN and WAN proliferated to become the mainstay of many of the large organisations

and corporations, these networks were established to serve the needs of a single group, whether

within an organisation (intra-enterprise) or between an organisation (inter-enterprise) level. Each

independent establishment chose hardware technology that best addresses its communication

problems. In the past couple of decades, however, the technology had evolved which makes it

possible to interconnect many of these disparate establishments to function as a co-ordinated

system. This technology which is called 'Internetworking technology’ made possible for
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computers to communicate independently of their original physical set up.

Internet development and deployment began in the 1960s and early 1970s under the auspices of
the U.S. Department of Defence as a means to connect government agencies with research
companies, contractors, and academic institutions. According to “Lynch & Rose (1993),”

"The original purpose of the Advanced Research Projects Agency Network (ARPANET) was
provide communication between computers in a way that permitted a very broad range
interactions: remote login access to distant computers; sharing of files and other resources; an

while not in the original plan, the use of inter-site electronic mail. In addition, an important go
was to improve and expand computer research productivity through the sharing of resources”

Other(j;ii;l?.believe that the Internet has its roots in Paul Baran's concepts who was working at
RAND Corporation. Baran, who was considered by many as the father of networking presented
his ideas in a series of reports published by RAND in the early 1960s. It was these ideas which
later came to fruition through ARPANET. Internet has been in existence for nearly 30 years. The
latest breakthrough began in 1989 with the creation of an Internet environment called the WWW,
which is a software scheme for imposing order over the mass of free-form information on the

Internet by organising it into easily understood “pages”. This software technique which made the

WWW such a powerful cyberhelper is known as ‘hyperlinking’.

Long & Long: 1997 state that WWW is one of the tools that fuelled the growth of Internet.
"The WWW is emerging as the foundation service on the Internet. That is, the

downloadable FTP files, the Gopher and WAIS database, newsgroups, e-mail, and other
Internet applications are being organised within and offered through WWW sites."

(page 214)
The WWW, the Web for short is a "wide area hypermedia information retrieval system” aimed at
giving universal access to a large universe of documents. It was began in 1989 when Tim

Berners-Lee of CERN  (European High-Energy Physics Centre) proposed the project to share
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research and ideas throughout the organisation. Ever since the WWW grew to global hypermedia

network connecting millions of computers and users.

2.3 Intranet Solution: a Short Retrospective

Organisations have long recognised the key role played by information. The degree of control and
use of strategic information keeps organisations competitive. The urge for competitiveness is one
of the factors that forced organisations to experiment with the deployment of Internet and Web
technologies into their private networks. According to Telleen (1996):

"There are immediate and compelling reasons for large organisations, public and
private, to adopt Intranets. They have been struggling with a series of complex
organisational scaling issues for decades, and not entirely by chance, the Internet
technology applied to internal networks simplifies many of these issues. In addition,
many organisations already have in place the infrastructures and attitudes required to
adopt an Intranet. They have the need; they have the hardware; and the Internet
technology is providing the software to make it all work. (Page 2)

Tellen is also credited for coining the term Intranet. He defines Intranet as:

"a communication infrastructure that is based on the communication standards of the
Internet and the content standards of the WWW. Therefore, the tools used to create an
Intranet are identical to those used for Internet and Web applications. The access to
information published on the Intranet is restricted to clients in the Intranet group.
Historically this has been accomplished through the use of LANs protected by
Firewalls.” (Pages 2-3)

According to Hinrichs (1997), Intranet is associated with ‘organisational intelligence’ and states

that
“An Intranet represents organisation’s “Intelligence”. The purpose of this intelligence
is to organise each individuals desktop with minimal cost, time and effort to be more
productive, more cost efficient, more timely, and more competitive.” (Page 2)

Hinrichs also offers a comparison between Information Systems maintained on Intranet and the

traditional Local Area Networks. Traditional LAN was locked into proprietary system and a new

team of programmers and software were always required when internal communication of all data
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on the LAN is desired. With Intranet, however, no coding and conversions are required. While
the traditional LAN requires comparable systems, Intranet connects people together, with Internet
technology, using Web servers, Web browsers, and data warehouses in a single view that

everyone can easily learn while still using their old software.

Although the Intranet was virtually non-existent in 1994, research has shown that the market for
Intranet solutions have by far exceeded those for Internet. According to a paper presented at the
INET'96 Meeting, Zona Research, Inc. predicts that in 1998 sales of Intranet tools will reach $8

billion, four times the size of the Internet server business.

2.4  Benefits of an Intranet Solution to an Organisation

Intranet deployment to an organisation's Information System is to enable Internet-Web
technology implementation using the LAN/WAN as a backbone. This means depending on the
need and the type of deployment, the organisation can benefit from the whole range of
applications and services provided by the Internet-Web technology. These services and
applications are sometimes refereed to as Internet software tools and technologies and include e-

mail (TCP/IP e-mail), Telnet, FTP, Gopher, Finger, Usenet Newsgroup and WWW.

In general, organisations deploying an Intranet solution will reap the following benefits
(NEWTON:1998)

= PUBLISHING SERVICES: which includes institution wide controlled and co-ordinated

Webizing or HTMLizing of documents and also an option to user publishing where users

will want to post their own content on Web servers without having to attain Webmaster
status.

=  COMMUNICATION & COLLABORATION SERVICES - which is a kind of dialogues

‘ via chat/newsgroup/bulletin board features and of course e-mail for private messaging

among users across multiple platforms via open standards such as IMAP4, SMTP, MIME,
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POP3, HTML, and HTTP.

= DATABASE ACCESS: which involves getting at critical data housed in institutional
databases found disparately in different locations. This can be achieved via generic,
universal ODBC linking or based on 'native' links directly to the DBMS or by strong and
running Java or JavaScript, and CGI programs.

» SEARCH VEHICLES: this is to allow an internal use of search engine to search through
thousands of pages spread across a bunch of Web servers. It is like an indexing and search
engine that creates an internal yahoo! For the Institution Web sites.

» REPLICATION: this is a kind of service usually provided by proxy servers for replicating
Web content, filtering access to Web pages, and caching frequently accessed pages to
ensure high application performance and availability.

=  ADMINISTRATION/MANAGEMENT : this is to allow authorised administrator to
manage access, users, content and the servers themselves from any desktop on the TCP/IP
network

2.

wun

Building an Intranet in Organisations

Designing and building an Intranet implementation in an organisation is very much tied to the
specific business of the organisation concerned. The unique applications required and the system
requirements as well as the unique network infrastructure of the organisation need to be
investigated. There is no one-size-fits-all solution which precludes the fact that each Intranet is a
custom implementation. there are, however, general rules and guidelines suggested. Many
authorities provide a step-by-step procedures and considerations in building an Intranet. The eight
important issues to consider before building an Intranet which is offered by Esplin, 1997, the
Intranets How-to setting up shop five steps suggested in PC Magazine, 1996, and the 12-steps

program offered by Guengerich, et al, 1997 are some instances.

In general, building Intranet in organisations involves four major elements: investigation of
organisational process, study of content (information systems), investigation of the nature of
collaboration and the infrastructure. A preliminary survey of information needs assessment so as
to draw the organisational information map is important. The type of Intranet implementation to

be developed could vary from one organisation to another organisation. The basic applications
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