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Abstract

It a foregone conclusion that information systeras tiramatically changed not only

the way we do things but even they way we think.

The advance of computer and especially the PCai880s and data networks has
heralded a new chapter in regard to informatiorc@ssing, storage, exchange and

transfer.

Organisations, Governments and individuals hawexted huge sums of money in
installing computers in the offices and networkihgm. This has effectively greatly
improved on information processing and managenfemts the traditional methods.

Data networks form LANS; to the Internet have pdad a vehicle of data transfer
that has not been known before. This has propeligdnisation to become distributed
by having multiple branches spread out within amasna city, between cities and all
over the world the Internet- a change in the mddioong business.

Examples of such organisations include Retail ssrenterprises such as
supermarkets, Banks, Governments departments, Bolglkinstitutions such as

colleges and universities, Hospitals, Police stati®®harmacy outlets etc.

One of the challenges to this development is thetfeat people have not changed
from being themselves. Ideally people are socialdseand need to interact whether
they are in different locations or not. The intéi@t range from the usual formal
meetings to the informal chat over a cup of tealoen people bump on each other

along the hall way and corridors.

However in distributed scenario the interactiondmees more complicated due to the
distances involved. There are a host of technosogig there that attempt to address

different interaction needs between people withigaaisations.

There is a great need to carefully look into thekegfor existing interaction
technologies, the interaction supported for workerd other players in an
organisation. A substantial piece of work is desig and implementing a model that

can support key interaction areas such as formatings within an organisation.
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Introduction

Distributed enterprises.

Distribution of services and product is of gredtiagement to organisation. Today
organisations owe their growth (success) to thetfat they are able to get the
product and services near to the customer andftier&idening their customer base.
This means that there will be several branchesagpoat in a given area under the
control of a central hub office. This distributiwill require the transfer of

control/request information between branches.

Central to this development is the growth of infatimn and Communications
technologies especially the emergence of PCs, LA networks, and advance in

Internet and backbone networks.

Collaboration

The people factor plays a major role in the welhgeof organisations. There is no
organisation today designed to run free of the lwetment of people. The very nature
and business role of any organisation originatenfp@ople cognitive abilities. The
interaction within the people system may have atipesor negative effect on the
success of any organisation. In addition, a hegl#gple component means well for
the organisation. This “good health” can only bair@d when the social
characteristic of the people is taken into account.

Within an organisation, people interaction atetiént levels and for different
reasons. It may be informal or formal dependingh@ndesired goal.

Managers will need to interact on a regular basexchange ideas and info. The info
collected can therefore be used make decisionssue$ that need management
attention. The decisions arising thereof are #adhghts that if implemented may
lead to the growth of the organisation or may helpolve a given problem that could
be hampering the organisation operations.

People need to chat over, even on serous issuieg dueak sessions or over some
activities. The chat can be between two peoplegyoap.



Collaboration Techniques.

People interact using a variety of techniques wiicludes: conversations (chatting)
over the telephone system, Memos on notice boBidsies for scheduling and acting
as reminders, Informal discussions (chatting) duvilork breaks sessions, feedback
forms, suggestion boxes which are physically lat#@teoosition to encourage people
to give ideas without fear of intimidation, pigeloles, questionnaires, interviews,
brainstorming, discussion groups, debates, presemsag(academic, product based
etc.) and regular meetings.

Other techniques that may apply depending on tigetaudience and the objective
include:

» Press conferences: Where one or a group of peaghesvto address the press
(Both print and broadcast media personnel) on ssuEant for the public.

» Cross-examination debate: This is an interactiohrigue that is applied in
criminal law, civil law and political debates.

» Rallies (political, religious).

* Public Address (Using the broadcasting media). Asmthe president may
address the nations using the broadcast media.

* Voting during elections (National, institutional)

Role of ICT in Distributed Interaction

Information and communication technologies haveglsihandedly reconfigured the
ever conceived “a large world” to what now is retgat “Global Village”. Today the
technology is there for any one to get connectebiateract with other people any
where in the word. People can meet while in difie@untries, exchange ideas and
make critical decisions in regard to any specojaid.

WORLD+ICT=Global Village

The Internet and related technologies to suchi@sréinsfer, web etc have made it
possible to have any information at our desktops.

The ever-increasing processing power of PCs haeditdy enhanced information
processing. Software Engineering practices anchtgaks have improved greatly the
quality of processed work to a level that would hatve been fathomed few years
ago.



Networks today can scale up to Gb/s speeds. Theymade it possible to transfer
data and info in deferent media beyond boarders.

What this means is that with the right IT techngloge can have the info as desired
and transfer it to any desired point on the globe.

Inherently there is no part of any organisatior ttees not feel the positive impact of
ICT. This includes the most important component-paeple.

Truly ICT has not only affected the way people wbtk also the way they interact.
Interaction or collaboration is one of the dynanticat play key roles in driving
organisations forward or backward and therefoi® évery body’s interest to know
how ICT is and can enhance this important peopdeadteristic.

Problem definition

Of all the interaction techniques discussed abowa#él meeting stand out among the
rest because of the role it plays in making orgeioas forge a head in their business.

Meetings provide an opportunity and an environni@nbrganisations stakeholders
gather information that could be crucial to makimgortant decisions. Meeting
resolutions which is actually, “The power of theplke” gives the managers the
required strength and confidence to move aheadnapl@ément even hard policies
with certainty the all will be ok -hence the importe of meetings”.

Distribution of services and products closer tokaapoints brings great economic
rewards but also introduces some complicationsgand to meeting in view of the
fact that people are dispersed geographically.\Wdrwder is that, the same technology
can be used to address the anomaly.

There are many technologies in the market thatemsdmeeting as a way of
interaction. There is a need than to evaluate tteedanologies and how they address
the critical characteristics of a meeting.

Project Aim

The aim of this project was to establish the l@false of ICTs in supporting formal
meetings in distributed enterprises with a viewlésigning and developing a
prototype meeting model that embraces criticaleistof a formal meeting.
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Project Objectives.

1. Examine and evaluate existing technologies thabatgroup collaboration
with emphasis on meeting in distributed organisetisuch as institutions,
retail enterprises etc.

2. Design a collaborative LAN based demonstrative imgehodel that is
closely modelled on the physical meeting.

3. Develop the prototype model.

Project Methodology.

In order to accomplish the stated project objestive following methodologies were
used.

1. Examine the Physical meeting model

| needed to fully understand the critical elemarita meeting, its organisation and the
actual processes involved including the requiretputs.

In addition | looked at other interaction modeshsas a suggestion box, query tools
and the chatting component and their role in aamsgtion.

2. Evaluate Existing Meeting Technologies

There is so much meeting technologies out theraueder there is the need to
evaluate the suitability of the technology in megtan organisation’s meeting needs.

3. System Prototype Design

It is a required software engineering practicedasign any software products. The
design here focuses on an integrated prototypeimgegtstem composed of a
suggestion box, meeting component, query utility archatting utility. This will and
entails the use of:

» Structure charts showing the interconnection betvtke prototype
modules.

» DFDs showing the processes involved and their gggpairements and

» User interface design.

4. Prototype Implementation

Lastly a prototype system has been implementestititing how technology can be
used to model a meeting scene and also incorpotta¢e features such as suggestion
box, a query utility and chatting.

11



Research Findings

The research done is based examining the requitsrfera formal meeting and
evaluating the technologies that supporting mesting

The Physical Meeting Model

Meeting is one of the popular and formalised teghes of collecting info and
making decisions. In some cases it is a must fgargsations to conduct several
meetings within a given duration.

In most cases a specified action must be accormgdnyi a copy of the meeting
minutes that sanctioned the action.

A typical example is the cooperatives organisatiartsenya (A success case study
even for other countries). Disbursement of loarsanly be sanctioned through a
meeting. There are designated days when meetiedsed.

In other cases the meeting minutes are so cruakiey are legally binding and act
as contract documents. An example is an agreenoenntent between any two
people or group of people.

In most organisations the minutes act not only sfexence point in future but also
as a means of evaluating the progress in policyamentations. Past minutes help to
bring to focus critical issues that may easily ®mgbtten or overlooked.

All these, point to the important of meetings tgamisation and even individuals and
specifically the output of the meeting-minutes.

Characteristics of a meeting

Before a meeting takes place, it must be planneatiaance and the people concerned
notified. Most important aspect to the participastthe agenda, the venue for offsite
meeting, the start time and date of meeting.

In a typical meeting scenario, participants meet room under the guidance of a
chairperson. One of the members is appointed t® cdmivn members deliberations.
The deliberations are then used to compose minwtash are an account of what
took place during the meeting. The minutes alstudethe action to be carried out,
by whom and by when.

12



Types of meetings
Meetings fall into three main categories:

1) Status Meetings generally Leader-led, which are about reportipgbe-way
communication. This the type of a meeting appraeriar informing people
about developments or breakthroughs.

2) Work Meetings: which produce a product or intangible result sasfa
decision. Work meetings are most effective wheilifated by a neutral
facilitator who brings meeting design, processasexpertise in producing
work collaboratively

3) Meetings which never should have happened, sutiedgdonday morning
staff meeting which is on the calendar "just inetas

Many meeting will be either of the subtypes below:

« Staff meeting-typically a meeting between a manager and thuesteréport to
the manager (possibly indirectly).

+ Team meeting- a meeting among colleagues working on a comreamt
project.

« Ad-hoc meeting- a meeting called together for a special purpBgber to
announce discus new developments or to discus unggiters.

« Management meeting a meeting among managers normally to discuss
strategic issues.

+ Board meeting- a meeting of the Board of directors of an orgation

+ One to one meeting a meeting between two individuals

Issues Arising From Meetings
According to a 2004 survey commissioned by IMSglattive Meeting Solutions,
Inc.):

1. 55% of meetings are dominated by one or two people

2. 32% of people feel they could get fired for spegkime truth in a meeting

3. 39% of decisions are made once the meeting is over

4. 80% of the discussion is about things people alreguee on
The survey is a clears reflection of exactly whappens in a meeting. Most of
problems mainly people based. Also the traditionaéting structure may contribute a
significant proportion to this problem. This inchsd

1. The minutes in many cases takes long time befag dhe compiled and
distributed to members. This greatly affects theiglen-making process and
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implementation of decisions which further affecsided growth targets and
predictions

2. Normally people are not motivated to attend mestifdpere is a general
feeling that meetings just waste time. This is tiuhe fact that in most cases
people do not see any change. l.e. their contohatdo not get the desired
attention.

3. Members do not take that attending meetings ist @baineir duties especially
in government organizations and therefore they sgaibgies to replace them
in meetings.

4. No immediate action to those who miss meetingss Ehdue to any of
following reasons: No defined administrative spedifaction for those
missing meetings, Minutes take long and therefoearhmediate effect of any
desired action is lost, Lack of commitment on thosendated to take actions
(the “Saving my brother from trouble attitude”).

5. Some people feel intimated to express their ideais. is may be due to the
presence of especially their bosses or becausehtheyinherent fear of being
heard yet they may have great ideas that may help.

6. Meetings are always held under time constrainterdfore not every body has
time to air their views. There will therefore beth've not been heard feeling
among participants”.

It will be quite important for any meeting techngjoto address the above problems.
That is it should be able to automatically genenaiteutes of a meeting, create a
report of those who do not attend meetings, prosifature that users can use to
giver their opinion on any issue after the meetifigs will encourage those who have
fear and also those that could not because theseavéime.

Distributed organization

For distributed organizations the problems becoevest more complicated:

7. Participants need to travel long distances to dttermeetings, and later get
back to workstations to get work done. This bringth itself more lost time,
more lost business growth, Increased Operatiorsdl(dmansport costs and
allowances).

8. Some people may not attend the meetings due tdrgenancerns. E.g.

Family matters, health conditions (when one isrigstd by health issue). This
may deny the meeting quality contribution and tfegeequality decision.
Currently organization is trying to put into plasa@me mechanism to address some of

these problems. On top is the use of suggestioagox

14



Suggestion box.

Suggestion boxes are a common place informatios tbatay in many organizations.
This shows that there is an understanding thatlpenpy not be ready to contribute

in meetings because of fear of victimization (notownded). Its main aim is to

encourage everybody in the organization to conteilbowards the well being of the

organization.

The suggestion box is a tool that should bring Tl@Mrganizations in the sense that

not every body may be part of a management meeiisg.in addition to

victimization there might not be enough time foegbody to give his or her opinion.

Such people will find their comfort in using theggrestion bin.

Issues with Physical Suggestion Box

Despite the fact that suggestion boxes can plagt gode in gathering information, it

is far from being achieved. This is because offdélewing reasons:

1. No positioning of the box may provide the anonymand fear proof conditions
that people requires. Therefore it fails to encgarpeople to constantly give

ideas.
2. There is no defined structure to give feedbackéostuggestions. The

management fear that they may be the target of suggestions and therefore

are not willing to give them the attention they eles.

3. There is no requirement that suggestions droppédbe/acted upon. Due to the
sorting andcompiling time overhead and lack dédicated personneto deal

with the issues. Ideally the suggestion shoulddsted and compiled into
reports by top management. The report should digtrdissues that need

attention and further discussion. Such issues dhmiin the agendas list in

future meetings.
4. If some of the suggestions touched on issues thed already been

implemented even if partially, a brief report sitbabmpiled detailing what has
been done, and when, and then posted on web sipaifitic perusal. This will

encourage people not only to give more but alsedrk hard as they feel
appreciated.

To enhance decision-making and ensure that eveyyvatin an organization is

motivated a meeting system should incorporate gestgn bin. The meeting system
should automatically generate a report for allghggestion on a regular basis for

15



action. This will eliminate the time and exhaustiagk of going through the manual
suggestions. There will be no need for any perdadorfdter through the suggestions.

Chatting.

Much of the collaboration the take place betweeawpfewithin organization is
informal. Telephone conversations, chatting betwasaple as they bump on each
other along the corridors, the customary mornind) @fternoon greetings etc, are just
but view examples. Informal meetings enable pewigin organizations to socialize.

Chatting do play important role in getting work @diaster and even to high quality
levels. Very serious decisions have been made leattveo or more people while
chatting over a cup of tea within an organizatianmp break time. Traditionally
chatting decisions are based on human trust, whehnot last long to hold such
discussions valid.

Chatting Issues

It should be emphasized that, chatting within orgaions is important. However,
there are some problems, which may need someiatiaantd includes:

« Some informal discussion has far reaching agreesvant also far reaching
effect if any of the parties involved violate thgr@ement. This is because
there is no documentation to show for such agre&nen

« On of the main cause of disagreements among woaketrsvhich may affect
the growth index negatively is failure to honoregnent reached in a chat
among them.

| have been involved in some discussions wherevtdrd of the mouth is taken as
good as a check. However this is challenge to nsfing and may not work all the
time.

The meeting system should incorporate chattingufeaand should give a means of
chatting peers to save their dialogs. This willyide some fallback positions in case
of peers dishonoring or forgetting other’s claims.

In some specific case the chatting can be digisafiped to ensure non-repudiations.

16



ICT In Collaboration

Incidentally the development of IT and ICTs focsis@ human needs. There is
therefore a whole range of technologies in the etaitkat are designed to support
different areas of collaboration among differendge within an organisation. This
include:

Telephone(Analogue). This is a traditional over the timeheology that
allows people any where in the world to converser dlve analogue telephone
wires.

VOIP. Voice over the Internet Protocol.

E-mails: An Internet/Intranet based messaging serviceehables people
with e-mail account to communicate with each otrey time. E-mail service
will require an e-mail server to be running fotatwork.

Office applicationsfor processing information. There are a host of
applications in the market that help with officéoirmation processing needs
such as Ms-office suite, Lotus office suite etcef¥help to design and create
documents that can be used for communication ssieitachments, reports,
memos, notices, questionnaires, feedback formseptation slides etc.

Electronic schedulerssuch as Microsoft outlook, which reminds us of,
scheduled activities after a preset time.

Web browsers which enable an Internet or intranet user to s€eecb
documents form any server in the world. Web docuraemdocuments
(pages) created using html that has links to edfeér oThe link can be
between documents that are in deferent locatidharworld or within the
boundaries of an organisation. The linking is mpdssible by the http

protocol in the TCP/IP protocol suite. With httpeoran create a complex Web
of documents. The documents can be accessedchkinglion a hyperlink,
which could be a text, graphics or an object tlzest &n event handler
associated with it.

Chat for informal communication between two people.

Collaborative writing and drawing (whiteboard)."”

17



Most collaboration products do integrate severalstthat support various interaction
modes.

This integrated product when deployed over therhetieand then integrated with
Internet other associated technologies makes ‘TRillidow coined term "virtual
corporation™ a reality.

Virtual Corporation is concept that promisefrée access to a much broader array
of utilizable resources, gained through acts oftparship, empowerment, and trust.”
From a white paper by - Geoff Moore.

By going beyond these limits, businesses are dingettemselves of low-value-
added tasks and breaking free from market-restgatonstraints, thereby allowing
them to maximize the return on their highest-vaddded assets.

Such companies with more decentralized, parthented cultures include HP, Sun,
Microsoft, and Compag. They definitely have theesdger their centralized
companies such as IBM.

Leveraging the Infrastructure

What has made this dramatic shift in strategic athge possible is almost entirely a
function of the proliferation of a newly emergergbwof computing and
communications infrastructure. Laptop computershgrown in popularity and are
becoming cheaper. They are an “instant Interndbleddgadgets that can be hooked
to the Internet instantly. Therefore virtually ey@ublic site has the ability of
becoming a surrogate office, be it a hotel roowisdors/clients waiting room, the
public park, or even a private bedroom.

With video conferencing facilities having maturéds clear that the traditional rules
of interaction will have to undergo a transformatio

Some of the products include:

« Aroundme :Open source product that combines social netwgrtonls with
collaborative work features, such as, documenatibs, and calendars.
Developer: Tom Calthrop and others and run on UNIXJ Windows (written
in PHP)

 BSCW Shared Workspace SystemA Web-based environment for
collaborative document editing and other shareckwor
Developer: Fraunhofer FIT and OrbiTeam Software @mb
Platforms: UNIX, Windows

18



BRANE :Enterprise collaborative work platform. BRANE embetiscussion
throughout the team workspace so that discussakesplace in the context of
relevant documents and project management infoomaleveloper: Brane
Space LLC, Platform: Windows

BrightSuite :Features both asynchronous collaborative toolsifiis,
calendars, scheduling, etc.) and real-time toasf@rencing and instant
messaging). Source code is available for complestomisability. Requires
Microsoft Access, SQL Server, or MySQL. Develog@CASoft, Platform:
Windows

Convea :Intranet platform for collaborative work, featugithreaded
discussions, real-time chat, instant messagingipgsaheduling, file
management, and more. Requires Internet ExplomreDper: Convea Ltd.
Platform: Windows.

Deme Free, open source platform for small to medium-gizeips who make
decisions democratically. Features discussion feratith integrated email
capabilities, collaborative document authoring, potling. Requires PHP and
MySQL. Developer: Groupspace.org (Stanford Univgrand East Palo Alto
Community Network). Platform: Linux.

EPMAC: Project management and team collaboration softemaabling task
management, resource management, issue trackisgagiag, document
sharing and versioning. Also available as a hoséedice. Developer:
American eBusiness Solutions. Platform: Windows®00

Exchange Server :Email server software that facilitates exchangdaif
among Microsoft Outlook users. Developer: MicrosBfatform: Windows.

IntraSmart :Intranet software featuring message boards, gealgndars,
company directory, document library, and more. Degyver: Mindbridge
Platforms: UNIX, Windows, Macintosh .

IsoSpace :Workspaces featuring real-time web and video aemnigng,

instant messaging, and persistent message boaalsndnt management, etc.
Built on a J2EE platform so no client downloadaquired; works on mobile
devices as well as PCs. Available both as licesséttvare and as a hosted
serviceDeveloper: IsoSpace, InPlatforms: Windows, Unix, Macintosh
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Projistics: Project management and collaboration system fiegttask,
resource and time management, calendar and s&ogs, opportunity
management, resource management and knowledge emeagusing a
document center and knowledge base, customizabildlow engine, issue
and bug tracking, change management system, dathasagement system.
Developer: Nagarro Platform: Windows.

TeamCenter: A suite of groupware tools, including a "collaboratoutliner"
that functions similarly to a tree-structured dssion forum. Implemented
entirely in Java.

Developer: Inovie Software, Inc.

Platforms: Windows 95 & NT, UNIX

teamspace Virtual team rooms including message boards,s;ltaiendar,
team administration, file sharing, project managetyieea generation and
evaluation. Also available as a hosted service.

Developer: 5 POINT AG, Germany

Platforms: UNIX, Windows.

eStudioby Same-Page: Free for the first 30 days. A "virtifice suite” with
15 collaboration tools, including message boare-time chat, group
calendars & scheduling, project tracking, preséorat contact management,
project time logging, document management, and more

WebEx WebOffice (formerly Intranets.com): Features document
management, calendars, task management, discussomtact lists, expense
reports, polls, and databases. Optionally integrdtebEx live web
conferencing at extra cost.

TeamTalk (TT). TT Version 2.0, developed by Trax Softworks, I,
allows users to conduct meetings at either the gsaneeor at different times.
TT permits anonymous and known comments, but doekave a semi
anonymous capability. TT meetings are conductédpits which authorized
users create

The Meeting Room (TMR). By Eden Systems Corporation. TMR is a full-
featured EMS that permits group discussions armlfas a variety of voting
tools. The system administrator has the abilitgedbup users on the system,
and each user can be designated as either a lea@garticipant. Only
designated leaders can call meetings; other userestricted to participating
in meetings to which they are invited

20



Videoconferencing online deliberations Systems

Other products have inbuilt Videoconferencing foliree deliberations. They add into
the general meeting, the videoconferencing faedisuch as Video, Telephone,
speech capturing interface etc.

Examples include:

The Voxwire MeetingRoom

The Voxwire MeetingRoom is an unlimited PC-to-PChveenferencing application
that allows people to communicate & see the sanisiesor presentation on their
screens.

GoToMeeting: Web Conferencing Made Easy

It allow one to easily organize a meeting on tlyeofl scheduled meetings, perform
live demonstrations and collaborate on documents.

InterCall

InterCall offers conferencing services from a staddaudio teleconference, to
interactive a video conferencing services.

Cata Web Conferencing

Cata Technologies is an online application serproeider (ASP) that provides web
conferencing solutions that are easy to set upaffioddable.

Team space - collaboration
Flexible groupware and web portal for teamwork praject work.
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Meeting Technologies

Microsoft Net Meeting

Microsoft based meeting solution. Latest versiomes embedded in windows XP
and 2000 and 2003 operating software.

Def: Net Meeting

This is a program that allows real time "over thiefnet" or “network” meetings to
take place between one or two computers in diftdoaations. It incorporated a
"chat" facility and both video and audio connecsion

Mostly it allows users in different locations toasé files and applications as if they
were both sitting in front of the same computer

Evaluating Microsoft Net Meeting
The program provides several features that attéonpiodel several meeting
categories at the same time. The feature include:

e Telephone to talk to others

* Video to see others as they patrticipate.

» Share applications and documents.

* Collaborate with others using shared applications
» Send files to others.

» Draw with others in a shared Whiteboard.

e Chat facility for informal conversation.

Shortcomings of Net Meeting
Microsoft NetMeeting system is one of the techn@egn the market that attempt to

meet the needs of a meeting in distributed orgéiniza: It is a meeting technology
for distributed organization that attempt to eliatmthe need for people to travel for
long distances for the meeting to take place.

However on a closer analysis based on a real gdilysieeting model, NetMeeting
has some shortcomings:

1. Does not Model a real meeting environment wheréqgyaants have control of
the meeting. There is no allowance to setup mgekatails. Consider a
University meeting for example, typical detailsuegd would be the meeting
category (e.g. Academic Board Meeting, Exam BoBatulty etc). Also there
should be a provision for the agenda to be disclisse
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. Does not have a facility that can automaticallyegate minutes. (Only feature
that is provided is shared program ability thdbotked when one user is using
it).

. Minutes once generated should be automaticallyepldst a web server where
they can be accessed publicly.

. Does not cater for people weaknesses and featsolild provide away of
people to give their contributions on topical issirethe form of suggestion a
box.

. NetMeeting can only run on windows platform. Thisans that a version has
to be written for every other operating system.
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Distributed Group Management Solution

DGMS

For
Distributed Enterprises
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Distributed Group Management Solution
DGMS Overview

A lot of effort has been put into the research dedelopment of systems that support
collaborative group working and especially thosa Support meeting. Still there is a
lot to be done in this field. There is need toigiesn integrated product that meets
interaction needs of different groups of people adlviduals in organisations.

According touday S. Murthy and L. Murphy Smith in their paper “Electronic Meeting
Systems at Work” described an electronic meetistesy as one having the following
features:

“PCs networked on the LAN in the same room or Herdent locations,

2. An administrator who determines the meeting tge¢s the agenda, and
invites participants.

3. Participants view a common meeting blackboard waitiparticipants’
comments displayed together on each of their ssreen

4. Input to the meeting occurs by participants typmgew ideas or comments

or their reaction to existing ideas and commenmntd, @osting their input.

The common screen is updated so that all partitspzan view the additions

In contrast with face-to-face meetings, electranaetings permit

simultaneous input. Participants do not have ta thair turn before entering

a comment, allowing for an uninhibited generatibmeas and suggestions

7. Meetings do not have to be attended at the sangeand place. Some EMS

tools should even allow for users to dial in andipgate in a meeting from

remote locations.

=

oo

DGMS is a demonstrative meeting prototype modeldktempts to address some of
critical features that every formal meeting shaendbrace. At the same time it
addresses some of the problems that charactersg&smmeetings such as delay in
compiling and distribution of the minutes.

DGMS has incorporated a suggestion bin that engesrenore people in any
organisation to offer their contributions.

DGMS Aim

The aim is to design and implement a DGMS protoiijpstrative model that
incorporates some of the strong features of thsipalymeeting environment and also
seeks to address some of it problems. It atteroptsodel a LAN based real meeting
environment by giving the administrator total cohtsf the meeting.
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Objectives

At the end of the project | wish to design and iempént a DGMS system that will
model a real physical meeting environment which:

1.
2.

o

© © N ©

Enabling users to see each other’s contributions.

Providing facilities that enable the meeting adstmtor to set-up meeting
particular before start time and inform the papaits automatically.

Generate the minutes automatically.
Publish the minutes to a webs server.

Generate a report on workers who miss meetings f@aised for evaluation
purposes)

Provide an anonymous suggestion box.
Generate and publish suggestions report
Provide a chatting facility for use by any two pkeop

Should run on any platform and in addition

Development Tools

DGMS is a distributed (network based) applicatigsism. As such the development
and implementation had to be done successfullynetaork environment using a
network-programming platform.

Hardware and Software Tools
The tools used include:

At least two PCs (I used one PC and a laptop)natevork. | did set up a
simple network using a lap link cat 5 cable.

Java Programming Language: Java was adopted begfitssuitability as a
network programming language. It is full fledgediwivell-built network
programming features such as Sockets, Datagranetsod{ulticast socket
URL manipulation etc. The implementation requites $ending of objects
and therefore objects serialization is requireds Thwell addressed in java
objectstream class.
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Also java has a well-established inbuilt file handlclasses, which makes it very
easy to create and manipulate files and directoviksking data and generated
information including are stored in files. Thetf#tat java was ordinary designed for
the web made the designers give a lot attenti@edtaority. Therefore using java
makes it easy to guarantee security of data/infmnty for data in storage but also
during transfer and for application.

* Web Development tools: Basically the reports arb i@sed. This means that
they will be created using mainly HTML, ASP for weatabases, JavaScript
for client, and CSS for dynamic content manipulatioused java to write this
reports automatically.

» Java network programming Textbooks and Internet.

Design Tools

To Design the system | used:
» Structure Charts for module design

» DFDs for process design
* The Microsoft word draw tools for design of usaenface.
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System Features

DGMS should have then following features:

Authentication

Description

Verifies that the user using the system is valid @rcarrying out the appropriate task.
The authentication details are stored in a server.

The authentication component makes use of sevanatibns both at the client side
and the server side.

At the client side the login class provides a usErface for users to enter their
credentials. These include: username, passwordpgirdtype (A choice of either
admin or user). The details are encapsulated istrializable object and then sent
out to the server trough an objectOutPutStreaogih is successful the client then is
switched to the user options or admin options wmdepending on the user type.

If login fails the client alerts the user accordindf the next subsequent five trials are
unsuccessful the client process is closed andadtikes connection is disconnected.

At the server side the userAuthentication functieceives the object through an
objcetinputStream object and extract the recordeslThe values are checked for
authenticity. If username, password and user typeaid the function send back to
the client a successful login flag. If any of tredues fails the user is alerted and if this
persist for next five more times the socket is etbs

Suggestion Box:
Description

The suggestion component is also a client/sergerwihich enables users to drop
comments and suggestions on any topic to the sdtwdrould be accessible publicly
without any authentication.

Messaa .| Server

Client \‘ i

YN

Figure 1: Suggestion Box
The client side provides a user interface for useenter their suggestion and the
drop them. Dropping the message takes them toettverswhere they are saved in a
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suggestion text file. Suggestions are logged onthtpbases. This therefore means
that suggestion reports are also generated on hydrdbkes.

Suggestions are anonymous. This gives some coridenhe user by removing the
effect of fear of victimization. This is coupled the fact that the suggestion can be
dropped from user’s desktop with any moving effort.

Also by the fact that suggestion reports are autimally generated removes the
sorting and compiling administrative overheadssThakes it possible for
management to attend to the content of suggestidmsh in turn encourages people
to continue giving suggestions.

Query Utility:
Description

The query component is also a client/server tidiclvenables users to post queries
on any topic to a server. One must be authentidatpdst or view query results.

Ouen

Client

A 4

Server

A

Ouerrv Resu

Figure 2: Query utility

The client side provides a user interface for useost their queries. The queries are
taken to the server where they are saved in aepitkt file. The interface also
provide a means for the user to view all the quepiested by who and when and their
solutions.

Chat utility:
Description

The chat utility allows users to dialog within theterprise. The chatting component
is also a client/server configuration where the thatting peers communicate
through a server.

Messaoe Client 2
Client1l e AN

Messaoe

Figure 3: chat utility

The client component provides an interface to tegisonnect to the person
intending to chat to and to send and receive messddne user must first request the
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chatting list from the server. Any user intendioghat must first register. The chat
does not allow a person to register more than once.

If the person is not in the chatting list the usa@n send a probing request to the
server, which alerts the required user to regfstechatting. This is only possible if
the requested user is online (has login in sucobgsit least).

Once a connection is successful any user cantaitizatting by sending a message.
The server does not get involved while chattinggpesses.

Meeting Organizer
Description

The organizer component is also a client/servefigoration, which is used by the
meeting coordinator to setup the details requicgdfmeeting. These include meeting
category, participants of the meeting and the agelhdhould then broadcast the
details to all the participants.

Operation:

The coordinator uses the client interface to regines the server the users, who can
log into the system and the meeting categoriesctmabe allowed into a meeting.
He/she uses these lists to choose the meetingiparits and select the meeting
category.

Once selected he/she sends the participants tikttbahe server. This is to enable the
server to filter out deliberations from other irtaus.

The meeting details are then broadcasted to afpdhicipants.

The coordinator can set-up these details from éiesgtanachine so long as she has
the administrators right.

Client 2

etails
Client 1
details

details

Client 3

Client 4

Figure 4: Broadcasting meeting details.
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Net Meeting.
Description

Enable participants to send their contributionstteers and view other’s
contributions. This is the core of DGMS. It is atsalient/server configuration where
like the chatting component except that the servéris case is involved. Messages
fist go to the server from wher they are broadchste

Messaa > Messaa »( Client2
Client1l e Server >

Messaa

A

Messaa
Mesgsaa

Client 3

Figure 5: Meeting-message broadcasting.

Operation:

For a meeting to take place the participants mrsdtdetup the meeting details using
the broadcasted information. This is accomplisihedugh the meeting user interface
features.

A participant sends his/her contribution and thwesebroadcast them to rest. The
server also appends the massages to a temporaty be used later to generate
meeting reports.

The server also generates a list of absentee ipariis to be used to generate
absentee report for use by managers.

Minute generator

One of the exciting ability of the DGMS is the ayito generate minutes and the
report as web pages automatically. The reportafeatan be generated include:

i.User accounts and the access rights
ii.Monthly Successful login
iii.Monthly failed login
Iv.Suggestions report
v.Chatting Report
vi. Minutes Report
31



vii. Meeting Statistics
Description

The report generator component is a client/sergefiguration. It can only be
activated by a user with administrative rights.

Report Generation Reau

A 4

Client 1 Server
Y/N

A

Figure 6: Report generation request

Operation:

The coordinator uses the admin options user irderfa sends report generation
request from the server. Once the server receivesetjuest it finds the required
report data according to the list above and themigge a report in html format. The
server then sends a successful flag to the client.

Report Publisher.
Description

The report-publishing component is a client/sepgafiguration. It can only be
activated by a user with administrative rights.

Server
Report Publishina Requt

A 4

Client 1

A

Y/N
InetPub

Figure 7: Report publishing request
Operation:

The coordinator uses the admin options user interfa sends a report-publishing
request to the server. Once the server receivagtiuest it finds the required report
web page and creates a copy of it in the Inetpldefdor publishing thus becoming a
web document.
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User Activity tracker (UAT):
Description

DGMS is designed to have a feature that tracksyévieg a user does within the
system. This does no include the suggestions gcteguires complete anonymity.

Whenever a client successfully logs into the systnactivities he engages in are
captured and stored into a temporary file. Whesheelogs out the file content is
emptied and the content sent to the server foagerThe server sends back to the
client a confirmation alert to client. The storeatalwill then be used later to generate
activities report.

Activities

A 4

Client 1 Server
Y/N

A

Figure 8: User Activity tracker
This information is for auditing purposes. It canused to:

» Identify the most used feature of the system. kangle if chatting is used a
lot and expected target cannot be achieved thebAiecan provide
information to address the problem.

Additional Future Improvements
In addition the following components can be congddor future improvements.

Voting component

Description
Where voters can select their candidates of chdiee.system should at the end of
the voting event declare the winner. The voting ponent can be designed to meet
the needs of different groups of people. Examplekide: Student leaders election,
Lecturers Union election etc.

Choic

A 4

Client 1 Server
Candidate Detalil

A

Figure 9: Voting component

33



The client interface should provide a way for tlseruo see the photos of each
candidate and their profile on request. The mag&lecéce and send it to the server for
processing. The server should ensure that onlyidb®nfiembers participate in voting
and that a member can only vote once.

Once the voting period is over it should automdiiadeclare the winner to the users
with the accompanying details.

Pigeonholes
The pigeonhole component can be customized forskveses, such as:

I. A storage location for lecture slide and other malke based on topics or
Lecture sessions.

ii. A storage location for memos for a group of peaplan individual (This is
physical implementation of the physical model).

iii. A medium of document transfer between people widmrorganization.

iv. A storage location for examination results for stuig.
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DGMS Design

1. Module Design Structure Chat
2. Process Design DFDs
3. User Interface Design
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DGMS: CLIENT/SERVER COMPONENT ARCHECTURAL OVERVIEW

——

————————
[ ]

Hub/Switch

CLIENT: ROLE
® Provides login interface.

® Provides User interface for
* Dropping suggestions
* Meeting
» Chatting
» Creating users
» Setting Group categories
» Displays SENT chats and meeting
messages.
» Generating Minutes and other report
* Publishing the minutes to a web server

Figure 10: CLIENT/SERVER ARCHITECTURE

SERVER :ROLE

Authenticates Users
Coordinate chatting
Creates logs

Creates reports and post them
to a web site

Receive meeting messages and
broadcasts to others.

Receives suggestions and saves
them.
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DGMS: Design

The DGMS design is divided into two main parts. Fbever side design and the
client side components design.
For each side there are two approaches to the ggaasign

v" Use of Structure chat

v" Use of DFDs

Server Side: Components Design

Server Side: DGMS LOGIN SEVER COMPONENT:

Client

Det —

“— YES/

LOGIN Server

—

OK/NO

Details

fid

A 4

°

Authenticat

loginFailMonitoi

OK/NC? Eetails \R‘etails

Details
numT

lv

abbT[acke

scktClos:

ValidateAc writeSuccLo
fname pwf
aetNam getPwc

Details

Details

N

writeFailLoc getattemptnul

writeCriticaFile

Figure 11: Login server/side Component
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Server Side: DGMS MAIN SERVER:

Client

MAIN Server Client
S

Service Requ
Data >

addAC@U{

ervice Respons

Verify WriteUserRi

add/Ca}teqor addl/Prflddre:
Verify WritesCategor Verify WriteslPaddre

Figure 12: Main server
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Server Side: DGMS: MAIN SERVER: ..... Continue

Client

Service Requ MAIN Server —> Client
Data >

> Service Respons

A 4

GenerateMinute PubMinutes Suac SuggRepo
|
/ \ \4
Minutes MinutesPaqg WritesCategor SaveSu
generateRepc publishRepoil

Server Side: DGMS: MAIN SERVER: ....Continue

Service Request MAIN Server
Client
Data >

> Client
S

ervice Respons

| Names,
\ compname

T~

agetParticipant List meetingDetail | chatReaqiste | chatConnectia

vh
List details Names,
Y/N l List | Y/N l Names compname

A 4 -
. getDetail:
ReadLis savelLis saveNam

v
createConnectic
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Server Side: DGMS: MAIN SERVER: Chatting

User comp name —>a MAIN Server <
Renid
—— bl
User ci- name
omoNameB Rpmu
CorioNa b A
r v
Client A et

Conn reques Conn reques:
“g // ‘/msc E’)
\ 2 \ \
‘ Tm

/
ChatServer A ChatServer B

aetMsc

getMsc

writeMsa

writeMsa

Figure 13 : Chat utility design
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Server Side: DGMS: Meeting Component:

A. MessageReciever Server (A datagram process):

It receives the message from the client. Then:
1. It removes the meeting category from the datag@mereating message
directory.
2. It also accesses the name to verify whether henang the participants
3. It calls the write message function to save @ temporary buffer waiting to
be read by the multicast process.

SIS EEig MessageReciever Server
Interface
4_
message
writeMesssac

Figure 14: online Meeting structure chart design

C. Datagram Message Format

Protocol specific User Meeting Message block
Date Name Categor

Figure 15: online Meeting message structure
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A. MessageMulticastor Server (A multicast pss)e

It receives the datagramMessage from the bufferaling the getMessage function
to and then multicasts it to the participating rtige

writeMesssac
getMessage()
T writeMesssac
mfg msgRequest
messageMulticastor
Server \
~ writeMesssac
Multicast Socket e,

Figure 16 : online meetingMessage multicast or stature chat
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Client Side Design

A. Meeting Client: getMeetingDetails (A datagrarocess)

It receives the message from the multicastor aed writes it in a temporary locatio
to be read by the user interface getMessage proebgsh displays to the user via th
interface.

S P
erver roces%ﬁgb getMeetingDetails Client
i -« ™
(N,

message

|

writeMesssac

Figure 17: getMeetingDetails
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B. displayMessage Client: Structure Chart

It reads the message from the temporary locatidrtlzen:
1. Separate the name and the message

2. Displays to the name first and then the messat®eetaser via the interface.

getMessage

A

getmesage(
msg

Q msg

displayMessage Client

UserlInterface

A\ 4

Figure 18; displayMessage module

C. Stored Message Format

User Message block
Name

The message is tripped all other accompanying mmétion except the user name

Figure 19: Display message structure
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DGMS PROCESS DESIGN
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Process Design: DFDs

Level Zero DFD: DGMS Context Diagram-Client/Sever Rradigm

Communication Netwol

userReque —>
- userReque
Client Side \ LoginServer
Process serverRespon serverRespon
. NG

Socket

Figure 20: Client/server
architecture : Level 0 DFD
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Level Two,Three and Four DFDs: DGMS -LOGIN PROCESS

userDetall .
userDetail

<+— Y/N +nunr

Y/N +nurmr userDe

Authenticator

Ksm.o

userDetall /\

FialedLogin

userDetail

tvorReaues
aetna / M
name

RN

WriteSucclLog

K getName

tvoe
name

\ 4

tvpbe

me T

Q?tPWdJ

details

A4

failedLoainAttempot

passwordReadue

UserAccount

CirticalSecuritvLot

userDetail <+—

A

From UserlInterfac

Figure 21:Login Process Level 1-3 DFDs
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Level One DFD: DGMS -MainServerProcess

CLIENT

chatConnectionReau—»

chatReaistratic—»

<+— YIN

meetinaDetai—>

‘ <+— VYIN

/ C1.1.0
sugaestio

K User Interface <+— VYIN

S~

<+— YIN

userAccountDetai

<+— YIN

meetingPartLic —»

meetingPéList—»

Communication Netwol

PortNumber

9000

SERVER
chatConnectionRequt —>
suagaestio —> T
VINI
meetianetaiI—VL T
VINI
4— AVAI N ‘
S1.1.0 \
MainServer
f’N Proces:
T UserAcountsDetai chattMessac

o ] i

—»  medinagPartLis

chattMessac ———»

Figure 22 DGMS: MainServer Component - Level One DB:
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Level One DFD: DGMS —MainServerProcess...continue

CLIENT

publishMinute:

<+— YIN

generateMinute >

<+— YIN

C1.1.0 \

generateOtherRep:

<+— Y/N

generateSuggRep

Communication Netwol

Socket

PortNumber

9000

SERVER

publishMinute —»

generateMinute—»

L

S1.1.0

<+— YIN

MainServer
Process

2

generateOtherRep:

At

—»  generateSuggRep
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Level Three DFD: DGMS —Meeting Process

CLIENT SIDE

meetingDetailsRequest

l meetingDetails

detajls

7 cii0 N\

User Interface

c112

A 4

Meeting_Dtdails

details

messag

@S SD‘

messag >

Communication Netwol

PortNumber
12346

DatagramSocck

Multicast Address
230.0.0.1

PortNumber

SERVEF

messag

getMesD

A
Meeting_Minute

messag

S11°2

msgMulticastor

Figure 23 meeting Component Level 3 DFD
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DGMS: Meeting Component

Level Two DFD: DGMS —Meeting Organization Process

CLIENT SIDE

List —>

List (Users+ Categori€
getLis{R equest

l List
sendParticipantList—>

4_
/ c240

meetingDetail __

OK/NO

SERVER SIDE

PortNumber

9000

ToClientMeeting Interface (C2.4

AT

MainServerProcess

List Request

GetlLists()

etCategcys
getUst 4 9 9y

calegorie

Categorie

userAccount

<111«

sendParticipantList ¢

» MainServerProcess
<+“—OK/NO

y .
OK/NO v List

Participant

Figure 24: Meeting Organization- Level 2 DFD
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DGMS: Meeting Component

Level Three DFD: Meeting Organization Process:getMetingList

CLIENT SIDE

SERVER SIDt

> 9/

The List is sent over the network to the
Meeting organizer user Interface. The user

uses the Lista specify the meeting
category and the participants of the
meeting.

Clients User
Interface

Acoount Detail —»

» S1.1.(

User + Categories List

MainServerProcess

User + Categories\&
ist

S1131
> GetLists()

User: etUser

Sl 1. 3 1 S$1.1.3.2

Getuiy @ategones

getCategorie
User: getUser categorie

Categorie
—_— userAccoum

Figure 25: meeting Organisation-Level 3 DFS
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Level One DFD: DGMS —Meeting Process

meetingDetailsRequest—>

Client Side
Process

—

<4— meetingDetailsResponse

meetingPaticipan

<— YIN

messag /

messag —»

<+— YI/N

generateSuggRep

Socket

Communication Netwol

Multicast Address
230.0.0.1

publishMinutes—»

Y/N
generateMinute—Pi T
<+— Y/N ‘

mainServer
Process

2

geneateOtherRepa l

T

Y/N

—

generateSuggRep

Figure 26: Meeting Process Level 1 DFD
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User Interface Design

Reliability, security and other attributes are goee’s desired qualities of a program.
However whether a system will be rejected or a@pl users depends larghely on
the Ul. A good user Interface should have theofeihg feature among others:

v' Easy to use

v" Help the user to recover from errors

v' Communicate with the user on success or failu@nadperation

v" Have uniform design in theme hue and color.
It is with this view in that | have given DGMS useterface Design the attention it
deserves. | have put in place dialogues to commatmieith users and client side
input validation. This avoids unnecessary netwaoalit to and from the server over
the network. It also gives the user instant alerssages in order to make the
appropriate decision.

Common Design Features

There are some settings that apply to all the corapis. These are:
1. Background color of the componeqgtey.
2. Title bar colordark blue

Highlighted item-ight blue

Background color of textAreas and textFiledsyte

Font size12

Font styleTimes New Roman

Font colorblack

N o g bk~ ow
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Main Window.

It provides the main entry point to all users aad the following features.

Feature:

1.
2.
3.

© N o B

Figure 27: Entry window Ul

Login button: Once clicked it should open a logialalg for users.
Exit Button for exiting the system

Suggestion Button. To be used by users to dropggestion on any topic.
The suggestion facility is available to all. Oneedmot need to login to send a

suggestion.

Resize disabled
setTitle("DGMS");
setSize(400,300);
setLocation(200,150);
setVisible(true)

TitleRar( Color -Darkhliie)

| onain

Fxit

Suaaestior
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Suggestion Box.

Enable users to send suggestion to the serversudgestion should be anonymous.
Feature:
1. Drop button: Once clicked it should establish ansmtion with the server and
then sends the message.
2. Close Button for closing the suggestion window.
3. Text area for typing in text. To be used by userdrop in suggestion on any
topic. The text area should be reset to empty time¢yped message is sent
.The suggestion facility is available without nesaady login in.
Other include:
. setTitle ("DGMS Suggestion");
setBounds(50,50,450,350);
6. setResizable(false);
7. reshape(50,50,450,350);
8. setlLocation(50,50);

a s

TitleRar( Color -Darkhliie) > 7z

Enter you suggestion here and click on the
drop button.

ScrollButtor

!

N W

Dron Close

Figure 28: Suggestion box Ul
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Login Window.

Enables users to log into the system and thergfireaccess to the entire services
offered by the system.

Feature:

1.

© © N o o b DN

OK button: Once clicked it should establish a caioa with the server and
then sends the user details.

Cancel Button for closing the window.

Three Text Fields for entering the required input.
A list box with only admin and user options
setTitle("Login");

setSize(250,200);

setLocation(250,200);

setVisible(true);

setVisible(false);

NGMS | nnin - N s

Fnter Yar Detail

Your Name | |

Passwaor | |

Accaint Tvne | Admin v |

Figure 29 Login Window Ul

Login Characteristics

1.

All the fields must be filled. If not a dialog bekould be displayed alerting
the user of omissions.

The user name, password and account type must métchkvhat is in the file.
Any violation will make a dialog box to be displalyalerting the user.
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3. Invalid consecutive logins are allowed for onlyditimes after which the
connection is disconnected automatically. Thissgeurity measure to

minimize hacking by users.

Loain Notice

Check you user name and/or password

OK

Cance

N/

Figure 30 Login dialog window Ul

User Options Window.

It provides all the features that a user needsttyact with the system. From the
user options an administrator can:

* Setup meeting

e Add a meeting Category

e Add A user account
* Add an IP address

e Chat

* Engage in a meeting

* Generate reports and publish reports to a web serve

Feature:

1. The menu bar: Contains the Action, Reports, ang Hednus that provide

various submenus.

o o kM WD

setSize(400,300);
setLocation(200,150);

setVisible(false);

Exit Button for closing the window.

setTitle("DGMS Admin Options");
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User OEtions Window-Showini the menu bar.

Action Renort: | Heln

Figure 31: User Options Window Ul

User Options Window-Showing thction Menu. and the Administrators Submenu.
The highlight color is for every selected item.

NGMS Admin Ontinng > \ 7

Action Renort: | Heln
Adminstrato ’ Setup a Meetir

Cha Add a Meeina Cateaor
Meetinc Add User Acour
Exit Add IP Addres

User Options Window-Showing thReport Menu andGenerate ReportSubmenu.

DGMS Admin Onbtions

Action Renort: | Heln

Generate Renc 2 Setup a Meetir
Puihlish Renn | 2 Add a Meetina Cateao
View Renor Add User Acour

Exit Add IP Addres
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User Options Window-Showing the Repbténu, andPublish Report Submenu.

DGMS Admin Ontions
Action Renort: | Heln

Generate Renc ’
Publish Reno ’ Meetina Minute
View Renor Publish Absentee Reb

Fxit Publish Suaaestio

Publish Securitv Renc

Create User Account Window.

Enables users to add more user accounts.
Feature:

1. OK button: Once clicked it should establish a catioa with the server and
then sends the user details.

Cancel Button for closing the window.

Three Text Fields for typing in entering the reqdiinput.
A list box with only admin and user options

Other Properties include:

Window size (300 by 300)

Screen location (250,200)

© N o 0 b~ WO N

Window should not be resizable
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DGMS Create User Accoun

Enter Your Detall

You Nam¢

Passwor

Repeat Passwc

Account Tvni

Admin

OK

Cance

\V 4

Figure 32: User Account Dialogue

Add New Meeting Category Window.

Enables users to add new meeting category.

Feature:

1. OK button: Once clicked it should establish a catioa with the server and

then sends the user details.

Other Properties include:
Window size (250 by 150)
Screen location (250,200)

A

Window should not be resizable

Cancel Button for closing the window.
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DGMS Meetina Cateaon = \7

Enter The Cateao
Cateaor

OK Cance

Figure 33: Category dialogue

Chatting System Window

It provides all the necessary features that anesgrire to be able to chat effectively

Features

The feature include:

1.

Send button: Once clicked it should and then sémelsiser message through
the established connection.

Close Button for closing the window.

A Register button to register for chatting. Onlypke who have registered can
chat.

Getting List button to initiate the downloadingtbé already registered
members. The user selects one of the registeredprsrto establish a
connection with.

Connect Button for initiating a connection to thker chat guy. creating.
Save button to enable the user to save the didioggml format only.

View All/Resume button. When the label is “VieMI” the sender can send
message and can also see all the past messagad typéd. When the label is
“Resume” the sender cannot send any message.tGlatkange to View All to
resume chatting.

Two TextAreas each in its own scroll pane for tgpin and viewing the chat
message from the other partner. .
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9. Alist box to display the registered members

10. A text field s to show the current chatting partner

Other Properties include

11.Boundary Settings (50,50,700,500)
12.Screen Location (50,50).
13.setResizable(false);

14.Color settings remain the same for all componenthe window.

DGMS Login - \V4

Connected t

You will see you partner’'s message here

Type in your chat message Reaqiste
here and press enter
Getl ist
Connec
Sent Close
ViewAl Save

Figure 34: Chatting Systems window Ul

Meeting Organizer

It provides all the necessary features that a mgebordinator requires to setup a
meeting. It is designed in view of the needs ofeetimg

Features

The feature include:

1. Send button: Once clicked it should and then brastdcthe meeting details to
all the participants. They should be online andnegethe meeting interface.

2. Close Button for closing the window.
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9.

A Register button to register for chatting.

Get all List button: Downloading the meeting categs, and list of all users
in the system. This information enables the co@idinto pick participants
and meeting category easily.

LoadDefaults Button for getting most common meesatings.
Save button to enable the user to save the didioggml format only.
Clear All button. It is used to reset all setttngempty

Three List boxes. One to list all the users inuberAccount database, another
to list user picked for a meeting and another orlest agendas of the meeting.

One Combo box to list all the meeting categoriethécategories database

10. Two add Buttons for adding new participants toghgicipants list and

adding an agenda from the agenda textfield.

11.Two del Buttons for removing participants from theaticipants list and

agenda from the agenda textfield.

Other Properties include:

12.Boundary Settings (150,80,600,300)

13. Screen Location (150,80).

14.setResizable(false);

15. Color settings remain the same for all componenthe window.
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DGMS Meeting Organizer - AV
Get All List Meetina Dat Aaend:
_ StartTime
Meetina Cat }V adc Del
Duratior
Choose Membe Particinant
Clear Al |

adc Del
KAl | DelAll
sendPTPT | 0oadDFT | Sent Close

Figure 35: Meeting organiser Ul

Meeting System

It provides all the necessary features that a mgetimeeting participants requires to
engage in meeting effectively. The meting systesugorted by behind the scene
processes that capture any incoming messages tlmmusers and displays it in the
user interface with out any prompt by the user. U$er is therefore able to capture all

the deliberations taking place in the meeting onagenda.

Engaging in a meeting is two way process.

1. Loading the meeting details. Loading the detaN®githe member crucial info
that is required for any meeting. Top on thisibsthe agenda. Followed by
meeting category and participants. This is accahplil by pressing on the
meeting Detailsbutton. It picks the downloaded meeting detaitscpss them

and the set the two list boxes with the approptiatesalues.

2. Sending you contributions after typing.
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Features
The feature include:

1. Send button: Once clicked it should the meetingsags to the server where it
is then broadcasted to other members. They sh@utthline and opened the

meeting interface.

2. Close Button for closing the window.

3. Get all List button to initiate the downloadingtbg list, which is composed of
the meeting categories, and list of all users ensystem. This information

enables the coordinator to pick participants andting category easily.

4. Save button to enable the user to save the mediitzeration in case the

minutes nay delay. In html format only.

5. Two List boxes. One to list all the participantspther to list agendas of the

meeting.

Screen Location (50,50).

setResizable(false);

© © N ©

DGMS Meeting System

Boundary Settings (50,50,750,600)

Color settings remain the same for all componeantee window.

Meetina Cal Meetina Dat MeetinaDetail Aaend:

StartTime

Particinant

Duratior

Sawve

Sent

¥

Close

Your Contribution

Member Contribution

Figure 36: Meeting in session Ul
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Out Put Design

Meeting Minutes
This section looks at the design of the output firfor the report. All report are
web based and are automatically generated by java.

Basically the meeting report should be molded basea standard meeting

format.

The report should have the following components.

Meeting Category
Agenda
Participants
Absetee

Meeting dates

Deliberations

Meeting Minutes

Meeting Held on

Participants Agenda
1.
2.
Participants Contribution
Meeting generation activated by ........................on .............L.4...

Figure 37: minutes design
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SUGGESTION REPORT

Suggestions Report

Createdon.........coovvnvnn.. Al

Date Of Posting Suggestion

Figure 38: Suggestion report design
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DGMS Security Design

In the project | designed security as an increm@uiamponent that can be added into
the system. However there are default security em@sins that have been
incorporated. This include:

Password Authentication

Every user of the system must be authenticatedatitientication is based on the
username, user password and user type.

Login fail lockout

If user login fails for five consecutive attempite tsystem locks him out and
disconnect the socket connection.

Security Reports

DGMS generates report on security violation. The repmiude:
v' Login failed report: log of all login attempts that failed.
v' Critical Security report : For users who failed to login for five consecativ
attempt and were locked out.

Add-on Security

The default security mechanisms incorporated iméoslystem does not safe guard the
integrity of data.
The greatest concern over the transfer of inforomadiver the networks and Internet is

information’s confidentiality and integrity. In seus transactions non-repudiation is
required.

Java Security API
DGMS is designed and developed using java prograiguanguage. Java has

matured to provide support for security for datarystorage and transfer.

Java Security API contains several APIs that omeus® to secure data and even the
applications against any form of attack. It corgaime following APIs:

» Java Cryptography Extensions (JCE)which suppoftt batryption and
decryption.

» Java secure socket Extensions (JSSE)

» Java Authentication and Authorization Services ($)A

70



» Java GSS-API (Generic Security Service) for Kerbefo support.
» Java certificate Path API.

Currently DGMS security design focuses on the WskC& in generating single key
for encryption and decryption. This is a low-leseturity design and can be extended
to include more comprehensive security mechanismedrying operation
environment.

In this design the data is encrypted using a s&enetThe key and the data are
transferred wrapped together to the server, whistraps to access the key and then
use it to decrypt the data. The data could be uméhentication details, the meeting
deliberations etc.

. Ciphertex
Client »( Server
Y/N
Interface N
* Wraped ciphertext Ciphetext
Usel Re Result and ke + Kev
YIN
Wraped ciphertext

Server

) d ke
Cllent\ > kit
P — —
Result

YIN

Wraped ciphertext [/ User
@@ And ke Recorc
key reques

Authentcator

A
Decryptor
(=

Figure 39: user record encryption design
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DGMS security can be extended to cater for diffesgcurity needs. This may need
the use of:

Digital Signatures

Digital signature algorithms such as DSA providéscuate security functionalities
which includes generating public/private key passvell as signing and verifying
arbitrary digital data. A digital signature has maseful characteristics:

- Its authenticity can be verified, via a computatibat uses the
public key corresponding to the private key usegeoerate the
signature.

- It cannot be forged, assuming the private key [# kecret.

- Itis a function of the data signed and thus daam'tlaimed to
belong to other data as well.

« The signed data cannot be changed; if it is, tpeature will no
longer verify as being authentic

Message Digests
Cryptographically secure message digests, suchCEsand SHA-1. These

algorithms, also called one-way hash algorithme useful for producing "digital
fingerprints” of data, which are frequently usedligital signatures and other
applications that need unique and not forgeabletifiers for digital data.

A digest has the following properties:

« It should be computationally infeasible to find #rey input
string that will generate the same digest.

- The digest does not reveal anything about the iti@attwas
used to generate it.

Message digest algorithms are used to produce emind reliable identifiers of data.
The digests are sometimes called the "digital fipgets" of data.

Some digital signature systems compute the digeshtessage and digitally sign the
digest rather than signing the message itself. Gduissave a lot of time, since
digitally signing a long message can be time-consgm
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Discussion and Conclusion

Conclusion

A lot of effort has been put into the research dedelopment of systems that support
collaborative group working and especially meetggtems. Some have well
developed video conferencing facilities that wittaze any one. However most of this
endeavour has ignored some important aspect gfhtysical meeting scenatrio.

DGMS as an attempt to model physical meeting haesdds some of these issues
such as taking care of those who cannot contribetause of fear or because of time
limitations. In deed this model fair very well inet market because of its limited
width of coverage. However it will acts as a dent@i®n of how much technology
can achieve especially in our local universities.

Challenges encountered

The main challenge that | encountered is the demighimplementation of some of
the feature such as chat and the online meetingeWsry good idea that resulted to a
good impenetrable designs.

| also had to study seriously on java and espgamtwork programming and web
report generation using java.

Nevertheless | know it has taken long to accomphshfar but | think the experience
and in-depth knowledge | have obtained is of gneath.

DGMS Challenge

DGMS and it fully developed matured product faceeaarmous challenge. The main
challenge that is encountered is acceptabilitypReare used to traditionally
acceptable ways of interacting. Consequently stresthave been built around this
traditionally modes. There is therefore in makirgple adapt to new ways
interacting. “ Change No Mater Its Worth Will Bewdys Opposed”. One feature of
DGMS and its father products is their claim to @fiate transport and allowance cost.
From peoples perspective meeting time and venyesciedly outside working places
Is away of earning more income.

It may then be necessary to consider a motivatkart for people to participate in
meetings and concentrate on other benefits thed fnom the use of such
technologies.
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Another major problem is standards. The succeasyhew products and more so for
distributed software products depends on its iperability across heterogeneous
platforms be they computers, operating systemsyarks, or applications. DGMS
may be required to inter-operate with other tecbgials. But not all products (just

like DGMS) are based on legislated, dejure starsl&@drrently there are no regulated
de-jure standards to regulate the design and dewelpot of integrated interacting
solutions.

Suggestions for Further Work

Workers in an organisation do interact in a varatyays and various reasons. A lot
of work in study and system developments has bear tut still there are more to be
accomplished. There is no technology today thatctaim 100% achievement in
meeting collaboration needs.

DGMS is an effort to model various ways that user imteract in work places using
text as the media of interaction.

DGMS can expand to incorporate more and more amiélon features and support
all available media types. Further development khlmok at the possibility of
flexible system that can adapt to deferent orgdéioiss mode of working with
minimal effort as possible.

Specifically additional work that can be done onNI&sincludes:
1. Designing more efficient chat algorithms than isrently being used.

2. Add agruopChat component to allow for group chatting. The memloérs
the group need to register and a member canndteedwice. Massages are
broadcasted to the group.

3. Designing and developing a pigeon hole componaeitrttodels the physical
system. Users will just need to drag a documerit thié mouse to specific
hole or click an TOAL button to drop to all holeBurther development can
make the hole to be flexible to meet deferent nseds such as:

v" Acting as a storage location for student resufissiin a college or
university.

v' Act a storage location for training materials mayby courses,
sessions etc.

v' Act as an account balance storage location for danktomers.

4. Designing and developing a procurement componergdods required
within the organisation. This is an elaborate congm that will require
adequate security on transaction and paymentsrd@iate well-designed
transaction reports.

5. Designing and developing a voting component thathmaused during voting
events such as student and staff unions electigthgwthe organisation. The
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component should provide all the necessary infaondor a particular
candidate, monitor voting progress and announcgiheer when the
elections are over.

. Designing and developing an opinion poll comporikat can be used to
gather and analyse people’s opinion on an eveitemrof concerns. The
component should after analysing publish the mdult immediately.

Adopt the system to run on the Internet for widch.

8. Design and implement intelligence into the systgnmnborporating

distributed artificial intelligence technology.

. Design and implement data security component ghii¢xible to meets the
needs of different business environments.

10.Design an integrated interaction component thateabought or installed

incrementally. This will help to meet the economezds of different
communities especially in Southern Sahara.
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Appendices

Specifies other useful information for understagdime requirements. All SRS
documents should include at least the following appendices:

Acronyms, Abbreviations

1.
2.

© ©® N Ok

TQM - Total Quality Management

Total Quality Management An organisation management practice that
brings ownership and therefore management of asgtian to everybody
within.

Wikipedia-An Internet website for definitions of terms-http

ICT -Information and Communication Technology

WWW -World-Wide Web

CSCW-Computer-Supported Cooperative Work

UAT- User Activity tracker:

HTTP: Hypertext Transfer Protocol

TCP/IP: Transmission control Protocol/ Internet Protocol

10. API- Application programming Interface
11.MAC -Message Authentication Code” algorithm
12.DSA -Digital Signature Algorithm.

13.JCE -Java Cryptography Extension

14.PBE- Password Passed Encryption
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Definitions

Total Quality Management Management practice that makes everybody within a
organisation feel they are part of the management.

Public Key -A number associated with a particular entity @ggample, an individual
or an organization). A public key is intended tokbpewn to everyone who needs to
have trusted interactions with that entity.

Private Key -A number that is supposed to be known only to iqudar entity. That
is, private keys are always meant to be kept selrptivate key is always associated
with a single public key.

Digital Signature -A string of bits that is computed from some dalte @@ata being
"signed") and the private key of an entity. Thensiire can be used to verify that the
data came from the entity.

Cryptography Algorithm -An algorithm used to help ensure one or mordefthe
confidentiality of data, authentication of the dagéader, integrity of the data sent ,
and nonrepudiation;:

Encryption -The process of taking data (callddartexy and a short string (eey) to
producing aiphertext which is meaningless to a third-party who dogsknow the
key.

Decryption - The inverse of encryption; the process of takiipdpertext and a short
key string, and producing cleartext.

Certificate -A digitally signed statement from one entity, s@ythat the public key

of some other entity has some particular valugolf trust the entity that signed a
certificate, you trust that the association indkeificate between the specified public
key and another particular entity is authentic

Password-Based Encryption

Password-Based Encryption (PBE) derives an enanypty from a password. In
order to make the task of getting from passworkktpvery time-consuming for an
attacker, most PBE implementations will mix in adam number, known as a salt, to
create the key.

Key Agreement

Key agreement is a protocol by which 2 or moreipartan establish the same
cryptographic keys, without having to exchange segret information.
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Cipher
Encryption and decryption are done using a ciphaipher is an object capable of

carrying out encryption and decryption according@rcencryption scheme
(algorithm).

Message Authentication Code" (MAC) algorithm

A MAC provides a way to check the integrity of infeation transmitted over or
stored in an unreliable medium, based on a seexetTiypically, message
authentication codes are used between two pahiéshare a secret key in order to
validate information transmitted between theseigsrt

Message Digest Algorithm (or One-Way Hash Function)

A function that takes arbitrary-sized input dattérred to as messageand

generates a fixed-size output, calledigest(or hash).

Engine Class

The term engine class is used in the Java Se@fAtyo refer to a class that provides
the functionality of a type of cryptography algbni. The Security API defines a Java
class for each engine class. For example, thexéVisssageDigest class, a Signature
class, and a KeyPairGenerator class.
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