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Introduction to the Project

Title of the Project
“Evaluation of Business Model  for “Pegatus”: implementation of chosen strategic option”
Purpose of the Project

At the 5th semester in the Datamatician course at Roskilde Business College, we as students are expected to make a project, which will be our final exam project, where we demonstrate our ability to solve the a problem on a systematic and analytical basis by applying theories, techniques, and tools to useful solutions in a real-world context for real-world Company.
This project is to be a basis for our exam presentation that will be part of our final exam.

Company
The name of the company is “Pegatus”. 
The Company was created in 1998, by Thomas Pedersen (Denmark).

At the moment there are 10 people working in the Company. 

The main idea of the company’s business is to create a one huge portal that can correspond to every user needs and provides huge range of services. For example: web chat, dating, selling and buying, job market, photo albums, online hard disk, possibility to create web site / e-shop /, money transfers, search systems etc. There’s a web site (www.pegatus.com ) where the main CMS system is integrated and accessible throw internet to all users. 
Some of the system’s services are free, some are charged. 
Audience
Here we are presenting the main readers of the Project and participants during the process:
- the Company “Pegatus”
- Michael Claudius; 

- external examinater;

Project structure

Our Project Report will consist of the fore main parts:
- Project Establishment
- Business model evaluation 
- Implementation of chosen strategic option
- Conclusions
Table below gives an overview of the project documentation organization and contents of the main parts. 
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1. Project Establishment

Project Establishment is a part, where we are going to make all necessary decisions and investigations in order to establish project. We are to define the goals of the project and outline goals for the Company, formulate problem definition which will be driving force of the project, make decisions regarding methodologies to be used and describe the resources. 
1.1 Project Requirements

This project will be carried out from week 35 to week 44 and constitutes the requirements of the V semester in the Advanced Computer Studies. 
1.2 Goals definition
Goal definition is done in order to assure that the work described in the following sections is compatible with goals. The table below presents how the cost varies for performing analyses of the company’s business model. 
	Purpose of the IT-strategy
	Intended audience

	Situation and suggestion of possible software development benefits.
	Internal

	Compare new software to the previous ones.
	Internal

	Develop and Use the results for providing special services for clients
	External

	Use results for providing more researches and assessment of them.
	Internal


1.2.1 Goal definition for the Project

The goals of study project are mainly concerned about knowledge and ambitions. In order to simplify the goals we can try to answer the following questions.

1. What is the size of our project group?

2. What knowledge we have to make the project.

3. What will be the size of the project and if we are going to make completed solution?

4. What is the dead line for our project?

5. Doest the goals of the company corresponds to our abilities.

We can chose to deal with these questions covering the entire environment (including teachers, other support...), project group or part of the group.

1.2.2
Goal analyses for the Company 

When making goal analysis for the company, it’s important to analyze the abilities and needs of the company. This is done in order to assure that the goals that will be defined is really clear and precise, also if it is the “real” goal that company wants.

Company’s main goal is to get as many clients as possible by improving services by providing more new services for the clients.
1.3 Goal formulation

Based upon goals definition and goals analyses we formulate our goals:

1.3.1 Goals of the Project

· To document our ability to combine the qualifications gained from the semesters of this education and use them in broader context.

· To document our ability to combine theory and praxis in relation to a chosen assignment

· To document our ability to explain our perception of analyzed problem and its solution.

· To establish a basis for our final exam, where we demonstrate our ability to apply theories, techniques, and tools to useful solutions in a real-world context.
1.3.2 Goals for the Company

· To analyse Company’s Business model for the company from outside
· To analyse disadvantages of Business model of the Company
· To add value to the Business model of the Company by developing special software  

· To develop a software for providing special service for the clients
· To improve the company’s system
1.4 Problem analysis and problem definition

We are to analyze the company’s business model in order to outline disadvantages, define strategic options for improving the company’s business model and implement the prioritized strategic option.
Throughout the study project’s activities we will attempt to gather experience, document and answer the problem definition which is “How the developed software can add value to the company’s Business Model?”
The problem definition will be the driving force upon which we will base our investigations and decisions. We also going to give some consideration regarding questions: “How chosen methodology suits to the purpose of the system to be developed” and “How the weaknesses of methodology could be avoided”.

After each iteration we will summarise our knowledge and experience and give some thoughts regarding our problem definition and chosen questions.
Conclusions will be outlined in the end of the project. 

1.5 Project scope and methods

Our project is based on above problem definition. 

We will evaluate resources, delimit and plan our work. 

In order to define how to improve Company’s business model we will make strategic analysis including analysis of the External and Internal Environment, summarize the analyses by using SWOT, formulate strategic objectives and define the strategic option  which will be implemented  in the  project.

Based upon our previous experience we decided to build the software for the company by use of iterative development. 

The motivation for this is based on the argument that iterative processes reduce project risk, which is a good foundation for software development as proven through successful delivery of our previous projects. By implementing iterative development, requirements management, component-based architecture, visual modelling software, software quality verification, and controlling software changes we would try to prevent software project failure by tackling and attacking the problems.

We will make investigations about methodology choice in the part of project called “Implementation of chosen strategic option” because of the following reasons:
· Strategic options will be defined (Based upon company’s business model strategic analysis). 

· Strategic option will be prioritized (According to the company’s needs and the level of value)
· Requirements of the strategic option will be set (purpose - design issues  and functionality of the system)
By delaying the methodology choice we are lowering the risk that chosen method will not support requirements of future system.

1.6 Resources available

Below is a list of human and technical resources upon which we will rely during the development of the project.

1.6.1 Human resources available

1.6.1.1 Project Group

Establishment Table 1 - Group members
	Name
	Telephone
	E-Mail

	Zygimantas Gailiunas
	41433773
	lanex_lt@yahoo.com

	Kateryna Kalyuzhna
	61360809
	katjenka@bk.ru

	Members
	Strength
	Weakness

	Zygimantas Gailiunas
	Helpful, experienced in 

Programming. Think Logical. Want to fully understand everything.
	Other activities take a lot of time. Sometimes is not organized. Has a difficulty to get up for early meetings.

	Kateryna Kalyuzhna
	Full of ideas. Good knowledge of System development. Well organized. Always on time.
	Has too many responsibilities, sometimes needs to be more patient.


Establishment Table 2 – Strengths

Group Structure (Roles)

Since our group is small we are establishing only two roles.
	Role Name
	Persons Name
	Duration

	Backup Person
	Kateryna
	Changes Weekly

	Hardcopy person
	Zygimantas
	Changes Weekly


Establishment Table 3 - Roles
Hard Copy Person is in control of the hard copy versions, making sure they are in order and available on request.

Backup Person is an important position. This person has to control the documents on electronic form and back-up these.

Such structure has been chosen because of the size of the project group and internal factors. We do not feel the need of the project leader or any other roles in the group since it is composed of only two persons which knows each other very well and have experience in working together on previous successful projects where the same loose group structure has been used.

Group Description

Group that are going to develop this project consist of two members. The group has good knowledge about development of IT-strategy, system development and programming. High ambitions of members allow them to make much more than “possible”. 
The group seems to be balanced and strong. Both members are experienced in different subjects and are concerned about the quality of the project. Group members have already worked together in previous projects and have the same expectations that are willing to give their best in order to have a successful result.


1.6.1.2 Project Advisor

	Degree
	Name
	E-Mail

	Associate professor
	Michael Claudius
	claudius@rhs.dk



Establishment Table 4 – Project Advisor
Michael is an experienced teacher, one of the best teachers in System developing and Programming. As project advisor he will give us feedback and suggestion about project work. 

We have 1 weekly meeting with project advisor, in which he will check our progress, give some comments and help us where we have difficulties.

1.6.1.2 Contact Person at “Pegatus”
	Position
	Name
	E-Mail

	Director
	Thomas Grand Pedersen


	 tgp@pegatus.com



Establishment Table 5 – Contact Person
During the project we will be in contact with Thomas, he will give us information about the company and their needs. Also he will provide some feedback regarding to our analysis of the company and development stage. 

Record of meetings with the company will be present in “References”.
1.6.2 Technical resources available

The following is a list of resources owned by group members or available from Roskilde Handelsskole (RHS):

Software:
· Microsoft Office XP 

· MS Visio Professional 2000/2002 (Diagram Application)

· Sun Java 1.4.2 (Programming Language)

· Windows 2000, Windows 2000 Server, Windows XP

· Textpad, Eclipse (IDE)

Hardware:
· PCs at RHS and at home

· 2 laptops

· Laser printer at RHS

· Copier at RHS

· Scanner at RHS

· Floppy Disk and Flash plugs for backup 

· Internet and network connections for backup and communication (RHS and at home)

1.7 Purpose of the Group Working Contract 
Our Group Working Contract is done for the reasons:
· to support the project team by identifying human, technical and environmental resources available to the project

· to allow team members to identify and accept the realities of the project: its scope, duration, rules, interested parties and goals and their roles and responsibility in the project

· to provide a simple, clear starting point and a foundation for the team’s working practices and social dynamic. 

1.8 Group Risks List for the Project

To ensure the success of the project we decided to make a risk analysis (presented in table below) in order to diminish the risk of unsuccessful ending, which is very important.

	Description of the  risks
	Priority
	Possibi-

Lity
	Description
	Impacts
	Indicators
	Mitigation strategy
	Contingency plan

	Sickness


	3 of 5
	4 of 5


	The People get sick and aren’t able to work on the project


	Planned resources and needed knowledge are unavailable. Tasks that are to be done get delayed.
	The People aren’t present on scheduled working sessions.


	1.To share the work. 

2.The person who is sick must notify the other as early as possible.


	Contact the person missing and see if the work can be done later. 



	Group members drop out


	2 of 5
	1 of 5


	For some reason one of the

group member drops out.


	The remaining member has to do more work, which can lead to later project completion or if the work proves to be too much, a complete termination to the project.
	Most likely is that the person hasn’t been to sessions for a while or has not been willing to do the share of the work.


	We have regular discussions where we try to improve the group relations, measure the interest of the members and discuss problems.


	Try to share the work equally. Discuss a later delivery date with the customer. And maybe try to find replacements or terminate the project as a last resort.



	Problems working together


	3 of 5
	2 of 5


	The Group members disagree about various issues concerning the project.


	Conflicts may lead to bad relations, which in turn may lead to cooperation difficulties. If members can’t agree on which way to go then the whole project may stall or even be terminated.


	Irritation. The People argue about unimportant subjects. The People stop talking to each other or avoid working together.


	1.Explicitly asking for team improvement ideas at every project meeting. Put this as a point on the agenda.

2.Be aware of indicators during discussions.

3.Discuss in the team that conflicts are unavoidable and that opinions and problems should be expressed between the parties and that it’s not possible to solve the conflict otherwise. It is also required from each member to be able to take criticism constructively.

	1Discuss the problem and ask the person if he/she has any ideas of how to solve the problem.

2.Stop the project as a last resort.



	 Member(s) can not attend meetings


	1 of 5
	5 of 5


	The People in the project prefer to work at different times during the day.


	Teamwork and common work sessions may not work as planned. Effectiveness of the project is reduced.


	The People don’t show up for scheduled sessions.


	1. If it is a problem with the session. To early, for example. Then try to define a common work time, agreed by everyone.

2.Contact group members before the meeting. 
	1. Call the person and see what the problem is.

2. Hear if that person is able to do the work anyway.

3. Notify that person of what happened during the session. 

	Other activities takes up time


	5 of 5
	5 of 5


	Not enough work can be done since people prioritize other activities, instead of the project 
	Later project completion


	The Group members complain about not having enough time to do their share of the work.
	Try to schedule work so that everyone can do it 

or work less when before an exam and work more after.


	Discuss if there is a way to re plan the work so that everyone feels that they have the time.



	Lack of communication between group 
	3 of 5
	4 of 5
	Members are doing same things, no balance between work
	Projects getting out of boundaries, work goes slower. No correspondence
	Everybody is doing there work, no meetings with group member.
	To arrange more meeting, try to find time for working together.
	Try to look at present material, discuss what can be changed and improved.

	Unfamiliarity with methodology
	4 of 5
	4 of 5
	Members are not familiar with chosen methodology
	Setbacks, stress
	Methodology is too difficult to understand and use in project for group members
	Collect information from internet and books. Consult with project advisor.
	Stop using the chosen methodology and look for new one as a additional to present.

	Cooperation with the company
	3of5
	4 of 5
	Lack of cooperation with company
	Track loss of the project. Setbacks. Not the right thins done. 
	Company don’t have time for meeting and sharing information.
	Try to convince company for meeting. Try to look at present information to produce the work.
	Making product in our own way by the help of adviser.

	Software tools
	2 of 5
	3 of 5
	Wrong software tools are chosen
	Setbacks, stress, loss of motivation. Project can fail.
	System cannot be created with chosen programming language.
	Trying to incorporate another programming language with the present one.
	Changing to another programming language.


Key:

	Very High
	5

	High
	4

	Medium
	3

	Low
	2

	Very Low
	1


                    To conclude the highest risks of the Project are “other activities” and “unfamiliarity with methodology”. 

                    We are going to deal with these risks by using the mitigation strategy and Contingency plan from our table. 
2. Business Model Evaluation

In this part of our Study Project Report we are going to define the strategy for the company by formulating strategic IT-objectives and defining strategic IT-options which will improve the Company’s Business model. Strategy is a definition of the future direction and actions of the company defined as approaches to achieve specific objectives
. 

In order to define the strategy we are to make some strategic analysis – External Environment (SLEPT factors, the competitive situation, Demand Analysis) and Internal Environment (Resource analysis, Growth-Share Matrix) and  summarise the analyzes by using SWOT. After that we can formulate objectives and vision, because the definition of the strategy is driven by the objectives and vision. 
To conclude the strategy definition is formulation, review and selection of strategies to achieve strategic objectives.
Figure below is presenting four-stage strategy process model which we are going to use for defining future strategy for “Pegatus”. Stage IV “Strategic implementation of selected option” will be 2nd part of our Project. 
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2.1 Strategic Analysis

2.1.1 Business model definition

The business of the company is classified as an Internet-based business, which defined as cultural activities requiring some form of transaction
.The difference between business with and without “e” is that how a company makes money by challenging traditional business models.

Bambury
 classifies Internet-based business into two broad categories:
· “Native Internet business models” – most are designed and created by amateurs and professionals who expect no financial return (Library models, Netscape navigator, Apache Web Server, Linux, Majordomo, Sendmail and many development tools.
· “Real-world business models” -  business activities that occur “naturally” in the real world, have been transplanted onto the Internet (Amazan.com, Web shop etc.)
Regarding that gradation we can classify business model of “Pegatus” as a “real-world business model” because the company offers products/services to the client in order to get financial return and company’s offers are very much based in the real world. 

Based on review of the existing literature
, we would define business model as a consisting of the following causally related components:

·  Customers

·  Competitors

·  Offerings

·  Activities and organization

·  Resources, factor and production input suppliers

We are going to analyzes all of those components of the Company’s Internet based business model. 
Table below presents relations of the components in the macro- and micro-environment of the company:

	Macro-environment
	Micro-environment

	Social
	The organization

	Legal, ethical and taxation
	Its customers

	Economic
	Its suppliers

	Political
	Its competitors

	Technological
	Intermediaries

	Competitive
	The public at large


	Factor
	Description

	S o c i a l  f a c t o r

(include buyer behaviour characteristics)
	different rang of age

business people

young people

big companies

Danish people (in the future all world)

some of free services

prices are not high

many services in one place

fast correspondence to user needs
more people are using Internet

more companies and separate people are interested by having their own home pages and portals.

more companies are stating to sell their good over internet.

more and more people are included trust zone of the internet(are not afraid to buy things on the Net or share the information).

	L e g a l

(legal constraints on the business activities naturally vary by country, but there are some main legal issues which need to be considered and “Pegatus” does that)
	making and accepting payment – the company consider the relevant laws
tax
money transfers are secure and according to all standards of FATF (Financial Action Task Force).

	E c o n o m i c and 

c o m p e t i t i v e


	the quality of offered software is high – the price corresponds to the quality.

company’s system provides many different services to the customers

Client Management System (Web editors are user friendly and have more functionality then most of the competitors).

low prices of products.

	P o l i t i c a l


	 as we know the political environment is shaped by the interplay of government agencies, public opinion, consumer pressure groups. Political factors involve the role of government in promoting business, but also trying to control it.

	T e c h n o l o g i c a l

(new technology)
	Internet is available for 100% of Danish population

web pages are used for different purposes: sells on line, informational purposes, service for the customers etc. 

bank transfers are safer and more economic via internet that in the past.


2.1.2 Analysis of the External Environment

In this part of the Study project report we concentrate on the analysis macro-environment by using the SLEPT factors (SLEPT stands for Social, Legal, Economic, Political and Technological factors), Offerings, Competitive situation and Demand Analysis.
2.1.2.1 SLEPT factors

Table below present the summarized analysis of external environment for the Company:
2.1.2.2 Offerings

This part represents the offers by “Pegatus” to their clients. The company points these offers to clients as the main driving force:

· The key word for the company’s offering is a high level of service to the clients.

· Many services are offered for free.

· The software is offered at a certain price and has a certain cost. 
· The main idea of the company’s business is to create a one huge portal that can    correspond to every user needs.

The components which help the Company to compete are:
· Huge system

· Many offered services are for free

· Big range of services

· Good user interface design

· Concentration on service for the client
· Corresponding to fashion

Our Viewpoint 

Company mentioned many good overlooking facts about their offers or we can state attitudes of the “Pegatus” real life. As a part of their “Huge” site development team, we can say that mentioned facts were immature and somehow inflated.    

First and as we can guess most important offer was mentioned as a high level of service to client. First what we would like to say is yes, customer can use the site. From our experience servers are down approximately once a day. Site is quite slow and not attractive, navigation can be compared with finding a needle in the dark forest (takes 6-8 clicks approximately to reach a goal). As long as we couldn’t find the definition of “High level service” in internet, we can’t say that we are wrong or right, just our overview was formatted differently when talking about high level service. 

Many other offers were mentioned from company’s side and about many we can argue. The products they are providing to achieve their goals and mentioned offers we will see in next section. Not to expand our thoughts to infinity, we would like to conclude that not everything what is big is worth to be called good.

Production

Company mentioning many products they created during 5 years period they are running business. 

As we can see from the list these services we can meet quite often on the net and it’s really popular among many users. 

Main services offered by “Pegatus”:

	Service
	Paid
	Free
	Free at the moment

	Video Web chat
	
	
	x

	Dating site
	x
	
	

	Selling and buying
	x
	
	

	Job market
	x
	
	

	Photo albums
	
	x
	

	Online hard disk
	x
	
	

	Possibility to create web site / e-shop / other portal using site’s web editor
	x
	
	

	Money transfers
	x
	
	

	Internal email
	
	x
	

	Conferences
	
	x
	

	Search systems
	
	x
	


Most of services are paid and willing to be paid. Probably most of them possible to find for free and more advanced, but of course u will never find most of it in one system. We will look at the most popular and biggest competitors which “stealing” customers from “Pegatus” in next chapter.  

It’s only user decides if he’s willing to use everything in one place and risk to lose it in one time, in case that system would be crashed, or to use different services around and secure himself in this way.

2.1.2.3 Competitive situation 

The company has a lot of different competitors on the market.

· Many other companies that cheaper or free are more attractive for the clients
· Competitors have better technology 

· Competitors have better advertisement 

· Competitors have good reputation because of  existing longer at the market

As we know they are well known companies. 

Table below presents some of them:
	Company’s name
	Description of business

	www.dating.dk
	Dating

	www.bla.dk
	Buying and selling goods

	www.SiteRightNow.com
www.homestead.com
www.quia.com
	Creating web sites on-line 

	www.google.com
www.yahoo.com
www.msn.com
	Search systems

	www.paypal.com
www.westernunion.com
	Money thansfer


But the company has competitive advance – all possible services combined in 1 system. 

The main focus of the company is on providing all kind of high quality services. While the competitors concentrate on chosen specific service, “Pegatus” system includes all kind of services, which helps to keep the customers and attract new and prioritize the offering by the company services as a high quality product. But the company is also very flexible to the customers needs – it is reflecting on the fashion, situation on the market, customer’s behaviour.

The company is familiar with the market because it is necessary to follow new technologies, abilities of expanding business and prices offered by competitors.

  2.1.2.4 Demand Analysis

As we experienced, a key factor driving strategic objectives is the current level and future projections of customer usage of the service, the demand analysis.

Demand analysis examines customer use within different target markets. 

We will try to determinate demands by asking and give the answer for each market:

· What percentage of customer has access to the Internet?

In Denmark almost everyone has access to the Internet so it is about 100%. Internet (searching machine) for “Pegtatus” is the main channel for the customers to get to know about the company first of all because company doesn’t have any advertisement. 

· What percentage of customer who ever access web site?

According to the company’s statistic, from 100% of all Internet users in Denmark about 25% access web site now and this number will rise up in the future.

· What percentage of customers who ever used company’s services?

According to the company’s statistic its about 7,5%.

Based upon information given by the company, the Customer demand analysis for “Pegatus” market looks like that:


Our viewpoint

Regarding to the company’s statistic we would like to admit that the numbers look too high.  This number looks immature and not very realistic. According to statistics, on July 2005, 3.37 mil people in Denmark had access to internet, so it’s already 67% left It means that 1/3 of internet users in Denmark should know this site. We asked 10 internet users from DK, none of them knew this site. And the demand that 7.5% of Danish internet users ever used their services also looks not very realistic.

Summary of External Analysis

It is clear that all organizations operate within an environment that influence the way in which they conduct business. We defined the key issue for analysing external environment for the company as monitoring and responding to environmental influence because that has a high impact on the success of the company.  

By making scanning of external environment of the company we gained information about:

· market (Demand analyses), 

· needs of customers (Offers), 

· competitors (Competitive situation). 

By using SLEPT framework we analysed Social, Legal, Economical, Political and Technological issues for the company. 

To conclude, all gained information is needed in order to develop new strategy for the company because strategy development is strongly influenced by considering the environment the business operates.

2.1.3 Analysis of the Internal Environment

In this part of the Study project report we concentrate on the analysis micro-environment (Resource analysis, SWOT, “Growth Share Matrix”).
We need to understand the Internal Environment of the company in order to formulate strategic objectives and define strategic options, which will correspond to the company’s needs and resources. 

2.1.3.1 Resource analysis

Review of the technological, financial and human recourses of an organization and how they utilized in business processes.

2.1.3.1.1 Technical recourses

Table below presents company’s technical recourses used at the office.

	Technical recourses
	Amount

	UPS
	2

	Servers
	3

	Personal Computers
	10

	Printers
	3

	OS
	Windows Xp mainly.


Table below presents company’s services running on their servers. 

	Service
	Paid
	Free

	Operating system Windows 2000
	X
	

	IIS Server
	
	X

	Tomcat Server
	
	X

	Flash Communication Server
	X
	

	MySql database
	X
	

	Email Group server
	X
	

	Zone Alarm
	X
	

	Kaspersky Antivirus
	X
	


All 3 servers run on Windows 2000 operating system. Company have to UPS for power supplying if electricity would be gone. It can keep servers “alive” for about 2 hours.
Regarding use of new technologies we can point to some pluses and minuses for the company: company using very fast hosting company, one of the fastest at the moment in the world, about 200mb/s. The servers at the company are not new and a bit slow. There’s a psychical memory problem at servers (too little). For software creation new technologies are always used, like .NET or FCS so the created software is quite fast and reliable.

2.1.3.1.2 Financial

Company’s financial situation is mostly confidential. The only information which was extracted from the company about financial situation it that “Pegatus” is supported by banks and the biggest money source is clients. 

 2.1.3.1.3 Human recourses

“Pegatus” can be classified as very human recourses oriented company. Human recourses provide business-running support. Developing of system, adding more services is done by human hands.
The employs have to be skilled, creative, flexible, work fast. The image of the company depends on the quality of service the company provides, that means employ’s work as well. There are 10 people working at the company. All of them are holding permanent positions. 
The structure of company organization is present on figure below: 

[image: image1]
 2.1.3.2 Summary of the analysis using the SWOT

We will perform a SWOT analysis for “Pegatus” based upon the information we gained from the meetings and interviews with the company’s personal
.
SWOT is an abbreviation for strength, weaknesses, opportunity and threats. We are using the “SWOT Analyse” in order to summarize external opportunities and threats and the internal strengths and weaknesses and formulate IT-Strategy for the Company.

SWOT
	Strength
	Big range of services

Flexible to the clients wishes and needs

Quality oriented company

Good reputation company 

Low prices

Some of services are free

	Weaknesses
	The company is small

To little information about company and the products

Not known well enough (trust to the company)

	Opportunities
	New market of clients 

Improvement of the Web site (graphical user interface, functionality)

	Threat
	Other companies may get into the business hence they will have to share the available customers. 

Some of the services are not free. By offering lower price- quality competitors may attract the company customers to themselves. 

Big American companies with similar offers may get into Scandinavian market. 


2.1.3.3 “Growth Share Matrix”

We define the growth share matrix as an analytical tool that helps managers to manage their portfolio of businesses. Growth share matrix measures relative market share and industry growth rate. 
We experienced that growth share matrix helps company to understand the positions of the individual business or products. And this knowledge helps in deciding recourse allocation and on whether to grow, terminate or divest business. Also may be used as a starting point for discussing resource allocation among strategic business units.

Growth-Share Matrix
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This picture shows that an increase in relative market share will result in an increase in the generation of cash.

There are 4 classes of business
: cash cows, dogs, question marks and stars. 

· Dogs - Dogs have low market share and a low growth rate and they don’t generate large amount of cash.

· Question marks - Question marks are growing rapidly and thus consume large amounts    of cash, but because they have low market shares they do not generate much cash.

· Stars - Stars generate large amounts of cash because of their strong relative market share, but also consume large amounts of cash because of their high growth rate.

· Cash cows - As leaders in a mature market, cash cows exhibit a return on assets that is greater than the market growth rate, and thus generate more cash than they consume.

“Pegatus” belongs to the Question Mark – Dogs group, because the company is rapidly growing and it needs a lot of investigations for the projects they are doing. The amount of customers is not very big, because of the production stage and not enough finalized products to use. 

Company has a potential to gain market share and become a star because of new products they creating that are not present in the rink, and eventually become a cash cow when the market growth will slow up. They are cash traps because of the money tied up in business.

As we know that Growth Share Matrix has some limitation, we can’t consider if “Pegatus” is in bad or good position. GSM Framework assumes that each business unit is in depended of each other. If it’s the case that “Pegatus” is a business unit that helping other units to gain a competitive advantage, then there are in the right place. 

Summery of Internal analyses
As it is defined in the book, “Resource analysis is primarily concerned with the degree to which a company has in place the appropriate technological and applications infrastructure and financial and human resources to support it”
. To summarize, clear ideas about company’s recourses or in other words – possibilities will be considered to formulate strategy for the company.     

So far we can stress the main weaknesses of the company:

· human recourses

· technology (servers)

To conclude, environment scanning and analysis which we made are necessary in order to make sure, that company can respond to environment changes and act on legal and ethical constraints on its activities. And those environment constraints are tightly related to the micro-environment and macro-environments variables.

Our viewpoint

In order to perform internal analysis we have been very much inside of the company. But our viewpoint is the critical look from outside. Of course we can’t change the way company runs the business but by focusing on weaknesses we are making company to think of them at least.

So regarding human recourses the company is not big, but the system is huge, and the workers have to be really fast and hyper active to maintain such a huge system, if it can be true. And most of them are students. That means that value they adding to the company can vary very differently. How stable they are and how much they can manage the system is a big question.

From technological point of view we would say that company is in the middle of nowhere. “Windows 2000” sound quite too optimistically to us. It would be hard to find big company using Windows as a server for their system. Half servers “Pegatus” use they have themselves, half they are “renting” from other companies, what means that they are hosting their solutions at other servers. We think that it’s quite complicated and not always the best idea. To save money is one of the choices, but to provide high quality service it doesn’t help at all. As long as company’s servers are unstable it can not be supported by stable “rented” servers, what means that when the company’s servers are down, all system is down. 

2.2 Formulation of Strategic Objectives

In this part of our project we are to define the organization’s strategic objectives, which are some key elements of our strategy process model for the company. 
We do that in order to achieve the objectives best and the overall success of future strategy for the company.

2.2.1 Company Vision

We learned that the vision defined for the company is a mental image of the possible and desirable future state of the company. The vision for the company needs to be formulated in order to provide a summery for the development of purpose and strategy of the company. 

 According to suggestion on the Institute of Directors
 we use the following elements as parts of the vision:
· Relevance

· Change

· Value

· People

Based upon that our formulation of the vision for “Pegatus” would be: to be the best high-quality Internet based company (relevance), who provides much different kind of services to the customers (change) for the reasonable price (value) in Danish market and later international (change), which is respond to the clients wishes and needs (people).

2.2.2 Company Objectives

At first we would like to present most popular services that can be chosen for improving and adding value to our company’s business. The main focus of our presented services is to attract customers by providing service for them.

List of services for “Pegatus”:
	Nr.
	           Service
	   Percentage of users for specific 

                service in 2004 
             (general statistics)
	Free

	1
	Address Book
	0.09%
	X

	2
	Alerts
	0.002%
	X

	3
	Auctions
	2.3%
	

	4
	Autos
	0.56%
	X

	5
	Bill Pay
	0.003%
	

	6
	Calendar
	0.23%
	X

	7
	Cars
	1.1%
	X

	8
	Courses
	0.83%
	

	9
	Compare prices
	1.42%
	X

	10
	Compare products
	1.43%
	X

	11
	Dictionary
	1.3%
	X

	12
	Driving Directions
	1.4%
	X

	13
	Education
	0.76%
	

	14
	Encyclopaedia
	1.8%
	X

	15
	Games
	5.6%
	

	16
	Help
	3.4%
	X

	17
	Horoscopes
	1.2%
	X

	18
	Lottery
	0.05%
	

	19
	Mail
	27%
	X

	20
	Maps
	2.2%
	

	21
	Movies
	6.3%
	

	22
	Music
	9.3%
	

	23
	News
	8%
	X

	24
	People Search
	1.1%
	X

	25
	Radio
	3.4%
	X

	26
	Rent
	1.5%
	X

	27
	Sports
	2.2%
	X

	28
	Travel offers
	2.7%
	X

	29
	TV
	3.1%
	X

	30
	Virtual journey
	2.6%
	X

	31
	Weather
	1.4%
	X

	32
	Web Hosting
	
	

	33
	Yellow Pages
	
	X

	34
	Internationalization
	
	X


According to the percentage given in the table and statistics provided by 3 search engines: Yahoo, Google and Msn we will try to elect 2 most relevant objectives for later investigation about choosing one strategic option. 

According to all these statistics
 sites e-mail system is used by mostly people every day compared to other services.

We will define clear objectives and set the particular goals for the company in table below. 
	Objectives
	Process to achieve goals
	Key performance indicator

	1.To attract customers by providing for them new service: 

- e-mail

- virtual journey

- travel offers

- rent

-compare prices

-compare products

2.To make customer market bigger 

- internationalization


	
Develop special software for the customers

Find suppliers, develop software

- //-

Develop special software

Get access to the database of process/products

To use web-site for advertisement purposes.

To link web-site to the relevant links on Internet

 Develop web-site
	By year-end 75% of “Pegatus” visitors were using offered services 

By year-end 50% of new customers got to know about company via links. 

By year-end 50% of all “Pegatus” visitors were using paid service. 


E-mail – one of the options that reasonable for company. More and more people are using e-mail systems for communication and more and more mail systems are developed during last few years. Company “Pegatus” can offer some additional features that can attract clients:

· Unlimited free space 
· The limitation of attachment files can be increased to 25mb (highest available amount on   Internet 15mb).

· Clients can use Online Hard disk (feature implemented in pegatus.com), for changing files.

· New mail filters can be implemented for sorting and deleting messages.

Virtual Journey – Quite new technology used for travelling around the world by using internet. Virtual journey tours can represent famous places, hotels, shops, etc... For people who are planning to travel somewhere or make orders. Virtual Journey have advantages that “Pegatus” are working with some travel journeys companies, and they can get information about different offers and make advertisement to company’s  offers. Customers can get real view of what they are willing to order or buy and be sure about quality of offered services. 

Travel offers – This technology would connect different air plain companies into one and the offer list for customer will expand many times. Customer would be able to search for travelling ticket in one site, he would be looped throw many different and many offers would be presented according his choice. This would gain benefits to customer and also company can charge special amount from every offer, ordered from their web page.

Compare prices – It’s quite new price comparison technology that allows customer to chose the product he needs from different shops and different prices. Every specific Product is presented according to prices offered by companies (from lowest to highest). For that can be used and improved search engine that is implemented in the company.
Compare products – Technology very simple to compare prices, just the main object of comparison is product description. The products can vary from computer to car and would be prioritized according to user’s wishes. Company’s search engine can also be used for implementation of this solution. 

Rent – Application that are allowing users to rent online different kind of equipment (cars, toilets, fences, etc…), from different companies.

To summarise the main idea of company’s objectives is to get more clients in order to be able to get money by providing more services.   
2.3 Strategy definition

As we know, the definition of the strategy is driven by the objectives and vision we already defined. In this part of the Project we will define and analyse some strategic options for the company and prioritise one - the most actual for the company, which will be implemented in the 2nd part of the Project.
Here are six key e-business strategic decisions:

· E-business priorities

· Business and revenue models

· Marketplace restructuring

· Market and product development

· Positioning and differentiation

· Organizational restructuring

In order to define the future strategy for the company we will go through some decisions which have to be made by the company regarding those six keys for responding to the customers needs, providing better service and ability to stay competitors: 
· E-business priorities

This decision was already made before company started the business. The company’s business model is a real-world business model that is defined as business activities that occur “naturally” in the real world, have been transplanted onto the Internet
.

From figure 5.15
 we can point out that the company is on the “Clicks” and company’s business could be defined as “Internet-only business”.  


· Business and revenue models

Based upon defined objectives, company’s business model will be not changed. This option called “do-nothing-option”. Here a company will nit risk a new business model. The benefits of such an approach  are that it is possible to learn from other companies’ mistakes. The other powerful argument is that company always can by successful e-commerce solutions from outside.

· Marketplace restructuring and Organizational Restructuring

As we can see those decisions are closely related to decision “E-business prioroties”, whether company should be restructure in order to achieve the priorities set for e-business model. Based upon decision that company’s business model will be not revenue, decisions regarding market restructuring are not relevant.   
· Market and product development

Based upon Company’s objectives the product/products will be develop. 

The company wants to multiply the number of customers by offering more services. It also means that company wants to get bigger market. 

According to the company’s statistic company is making “right” decisions about which services should be prioritized to be developed at first in order to fulfil customers needs and wishes. 

· Positioning and differentiation strategies

Referring to the existing literature there are four main variables: product quality, service quality, price and fulfilment time, that company can position her products relative to competitors. 

The company prioritizes providing service quality which includes product quality as well. 
Table below summarizes strategy options to be made for the company and presenting the future result.

Numbers to decisions to be made are given by the company according to the company’s prioritize. 

	Decision to be made
	The reason for making decision
	The result

	1. Providing new services for the clients:

e-mail

compare prices

compare products

travel offers

virtual journey

rent
	- to get more customers

- to get bigger market

- to be better than competitors


	- attract more customers 

- clients satisfaction, 

- image of the company, 

- trust to the company,

- professionalism

	2.Developing of Web-site:

- navigation

- design ensues 

- usability

- speed


	- high quality standards

- easy use of system

- to be professional and respond to the progress

- to be better then competitors

more services
	- customers like to use the system

- reputation

- new customers

- the image of the company at the right level

- more trust to the company

- to share the market of clients as less as possible

	3.Advertisement 

- links

-media advertisement


	-to get more customers
	-more customers

 


Summery of “Business Model Evaluation” 
To summarize what we gain after company’s business model analyses we would like to stress some points:

· company’s system is a big system 

· many services in one place

· quality and security issues are not emphatic here

· many competitors

· company is small

· technology are weak

From opportunities point of view the Improvement of Web Site looks the most realistic and perspective process. 

We were defining most relevant 33 options and company chosen 5, which are:

· e-mail

· compare prices

· compare products

· travel offers

· virtual journey
In the first place, as we can see from list, e-mail choice was done according to questioners and company’s statistics. About this decision we can say that the difference between e-mail and regular mail is that computers handle e-mail and computers never decide to come to work one day and shoot all the other computers. That can be a good reason and perspective for later Company’s business by attempting more clients.

Our viewpoint

Like H.Hesse wrote about this company in 1916: “Forget the hope when u are coming here”.  A guess he meant the software rink which “Pegatus” entered in 2001. But how many chances they have to survive it’s another question. According to analyses we made the chances of surviving are far away from reality. For example based upon our demand analyses for the company, 25% of all people who in Denmark, have accessed “Pegatus” site. This number looks immature and not very realistic
3. Implementation of chosen strategic option

In this part of the project we will develop the prioritized strategic option for the company, which is developing e-mail system for the customers. 

But before we have to make some decisions regarding methodology/ies choice, which will guide us through the whole process of development e-mail system. Obviously no project fits exactly for one specific methodology, but the idea of using the right methodology is to ensure that the project will not fail. 

 Referring to existing literature the software system to be developed is classified as Web solution.
 

Never before has so much attention been paid to the user interface of software application, as it is today with the Web. The chosen methodology for development of web based application should recall to requirements of the system to be developed.

Methodology choice

Based upon our iteration based experience we decided to build the software for the company by mixing methodologies. Every iteration has the problem to be solved and depending on this problem we are going to prioritize one or other methodology activities which will help us to solve this specific problem.

Potential methodologies that were discussed and could be chosen to develop the system:

· RUP

· XP

The Rational Unified Process (RUP) is a software design method created by the Rational Software Corporation, now taken over by IBM. It describes how to effectively deploy software using commercially proven techniques. It is not a process but a process framework. It includes a large number of different activities, and is designed to be tailored. Furthermore, it is recognized to be particularly applicable to larger software development teams working on large projects. Therefore, the architecture has to be well engineered and the process of development with RUP must be managed carefully.
RUP organizes the work in iterations across four major phases:

	Inception
	Approximate vision, business case, scope, vague estimates

	Elaboration
	refined vision, iterative implementation of the core architecture, resolution of high risks, identification of most requirements and scope, more realistic estimates

	Construction
	iterative implementation of the remaining lower risk and easier elements, and preparation for deployment

	Transition
	beta tests, deployment


Extreme Programming (XP) is a method of software engineering. It is the most popular of several agile software development methodologies. Extreme Programming is based on the following practices:

· Release Planning

· Small releases

· Metaphor

· Simple design

· Testing

· Refactoring

· Pair Programming
· Collective code ownership 

· Continuous integration

· 40 hour week

· On-site customer

· Coding standards
Table below summarizes advantages and disadvantages both methodologies compared to each other 

	RUP +
	-
	XP +
	-

	+  Iterative   Development

+ Use Case Driven

    Manageable, 
+ Traceable

+  Lots of artifacts

+ Process is tunable


	- Heavyweight on        process side

-  Not as much   customer involvement as XP

-  Lots of artifacts

-  Tied to expensive  toolset


	+  Iterative Development

+ Trusts the Developers

+  Customers make    business decisions

+  Continual process  improvement

+  Not tied to expensive  toolset

+  Development makes technical decisions
	-  Lightweight on  process side

-  Doesn’t specify artifacts

-  A lot of customer involvement

-   Perception that it is organized hacking

-   Doesn’t have a lot of tools


Conclusions

The final decision, reasoning with project scope, requirements of the system to be developed and current resources, is that implementation of the software for the company will be conducted using a phased approach presented by RUP, where multiple iterations occur within a phase. 
The table below presents the methodologies and the tasks which will be covered by methodologies activities and explanations regarding our choice. 

	Methodology
	Task 
	Comments

	UP
	Managing project

Defining risks 

Progress of the project
	Compare to the other methodologies UP has most complete templates for planning project phases and iterations. 

According to the methodology the risk should be illuminated at the beginning of each iteration in order to complete iteration successfully. 

By looking at the iteration plane at the end of iteration we can measure the progress by completing all planed activities.

	RUP
	Clarifying requirement

Clarifying design (GUI) requirements

Usability testing

Quality verification
	Compare to other methodologies RUP has most detail guide line for defining and analysing requirements (use cases).

RUP is oriented on creative design activities, which are very important for good design of GUI for the client.

By use of heuristic evaluation we can get the most complete feed back regarding usability test and verify the quality.

	XP
	Designing architecture

Coding

Functionality testing
	Compare to the other methodologies XP oriented on implementation and test activities. According to the methodology notation all design decisions are implemented and tested as soon as possible in order to limit the risk.  

The most complete functionality test is guided by XP.


As result the table below presents the phase plane with references to the methodologies to be prioritized for specific parts of our project.
	Phase
	No of Iterations
	Major Milestones 
	Methodology
	Activities and explanations



	Inception Phase
	1 iteration
	Objective milestone
	UP

RUP
	Project management

- iteration plan

- defining the risk

Requirements

Creative design activities

	Elaboration Phase
	2 iterations
	Architecture milestone
	UP/RUP

RUP/XP

RUP

XP

RUP
	Project management

Requirements

Creative design activities

Design of SW Architecture

Implementation

Testing (functionality)

Testing(usability)

	Construction
	1 iterations
	Working

 Product
	UP/RUP

XP

RUP
	Project management

SW Architecture

Implementation

Testing

Testing

	Transition


	We decided to skip this phase in order to limit our work and also because Construction phase is enough to get our project done.


At the end of upcoming paragraphs we will illuminate the used methodology and give some comments regarding given priority to methodology activities.
 3.1 I n c e p t i o n 

During Inception phase we will clarify requirements (Vision document, Use case model), and work on visualising variety of design the User Interface prototype by making Creative design comps, discussing Web design elements, making Creative design brief etc according to RUP guideline.

In the end of the phase we will try to give some points by summarizing our knowledge regarding problem definition. 
Our viewpoint

We decided to make Inception phase as a short initial step in which we are going to answer the following kinds of questions:

· What is the vision and business case for the project based upon analyses of business model and the related IT-Strategy?

· Do the stakeholders have basic agreement on the vision of the project?
The Inception phase will be brief because it has been decided beforehand that the project will definitely be done, and it is clearly feasible – because the team has done similar project before.

3.1.1 Project Management Discipline

In this part of our project we are going to plane Inception phase. In order to be able to control the project and measure progress we will make Software development plan for the project and Iteration plan and risk list for the current phase
.   

The Software development plane for our project is made in order to define the development activities in terms of the phases and iterations. 

3.1.1.1 SW Development Plan

3.1.1.1.1 Project (Phase) Plan
As it was decided, the implementation of the software for the company will be conducted using a phased approach where multiple iterations occur within a phase. The Software development plane for our project is made in order to define the development activities in terms of the phases and iterations. 
The phase and the relative timeline are shown in the table below:
	Phase
	No of Iterations
	Start
	End


	Major Milestones 

	Inception Phase
	1 iteration
	Week 36
	Week 37
	Objective milestone

	Elaboration Phase
	2 iterations
	Week 38
Week 40
	Week 39
Week 41
	Architecture milestone

	Construction
	1 iterations
	Week 42
	Week 43
	Working  Product


The numbers of iterations were decided based upon dateline for the project and number of use cases to be implemented. 
3.1.2 Requirements Discipline

The focus of this part of the project will be on clarifying requirements. 
According to Larman we don’t have to define all the requirements; the idea is to do just enough investigation. 

Functional requirements will be recorder in Use Case Model. The Vision artifact will summarize high level requirements. 

3.1.2.1 Vision Document

In Vision Document our goal is to clarify user needs and expectations. 

We decided to make a brief vision document in order to limit our work and describe only the most relevant to the project parts. 
Purpose of the project is defined based upon business model analyses and is implementation of prioritized IT-strategic option - e-mail system, which will add more value to the company’s business model.
The vision for “Pegatus” is formulated as “to be the best high-quality web based company, who provides much different kind of services to the customers for the reasonable price in Danish market and later international, which is respond to the clients wishes and needs. 

There will be two kinds of users: Administrator and Company’s Client. 
Client will be able to use all main e-mail services: send e-mail, delete, check, sort etc. 

Administrator will have increased functionality, it will be possible to log in and manage some of the information that a present.

The implemented system will provide the main e-mail services.  
Table below presents problem statement, business case and stakeholders and their interests.

	Problem statement:
	to create the software for providing e-mail service for the company’s clients

	Business case:
	is to attract more clients, add value to the business model, make more business opportunities for the company.

	Stakeholders:

	· “Administrate”- wants to have easy manageable system (f.e. updating new information, pictures etc.) to be fast, accurate, easy to maintain and robust.  

“Company’s Client”: wants the system to be easy to use, fast, flexible. 


To conclude Vision Document helped us to clarify the purpose of the project which corresponds to the user needs and requirements. Based upon vision for the company we formulated problem statement for the project and described business case for the company. Stakeholders’ wishes and needs could be described as requirements for the project.  

3.1.2.2 Use case Model

Use case is a collection of possible sequences of interactions between the system under discussion and its external actors, related to a particular goal. For defining use cases for our system at first we have to define the actors. There are two actors that will be used by our system, or using our system: “Pegatus users”
, “E-mail server”.
The main focus in our project will be on Company’s Client. There for we will start to define use cases for the “Company’s Client”.
During the work on use cases we are using The EBP Use Case Guideline. For requirements analysis for a computer application, focus on use cases at the level of elementary business processes.
The most relevant use-cases we defined for the Company’s Client are present in table below: 

	Use case index
	Use case name
	Description

	ME 

ME UCN1
	Manage E-mail

Check e-mail
	Manage E-mail

Used for connecting to the server and retrieving

E-Mail messages according to username.

	ME UCN2
	Compose e-mail
	Used for writing E-mail message and sending to 

Server for later performance.

	ME UCN3
	Read e-mail
	Reading e-mail messages.

	ME UCN4
	Delete e-mail
	Deleting e-mail messages.

	ME UCN5
	Sort e-mail
	Sorting e-mail messages into folders according to 

E-mail addresses.

	ME UCN6
	Filter e-mail
	Filtering messages, automatically deleting or putting 

Into trash folder according to e-mail address.

	ME UCN7
	Attach file
	Attaching file to the e-mail message.

	ME UCN8
	Log in e-mail
	Login process for login into system.

	ME UCN9
	Log out e-mail


	Log out from system.

	MU

MU UCN1
	Manage User

Register User
	Manage User

Registration of new users. Adding user to the Mail server.

	MU UCN2
	Edit private info


	Editing private user’s information.

	SS

SS UCN1
	Supplementary Services 

Create signature
	Supplementary Services 

Adding persons signature in the end of message.

	SS UCN2
	Select vacancy 
	Selecting vacancy mode, for informing people about availability of person.

	SS UCN3
	Enable intelligence 
	For sorting user message in inbox folder according to 

The most readable addresses.


The use case “Manage e-mail” is defined as collapsed
 use case. 

According to RUP we should start to work with the most risky use cases early in the project in order to reduce the risk.  But in the first iteration we are not able to work with the most difficult use cases (for example “Log in”), because of the use cases dependency. We need to implement main functions of e-mail system first in order to be able to check the functionality of other use cases. 

The use cases of current iteration are presented in the table below:

	Use case index
	Use case name
	Description

	ME 
	Manage E-mail
	

	ME UCN1
	Check e-mail
	Used for connecting to the server and retrieving

E-Mail messages according to username.

	ME UCN2
	Compose e-mail
	Used for writing E-mail message and sending to 

Server for later performance.


The next step is to go into the details and write Main Success scenarios and Extensions for chosen use cases
.
	Use case name
	General Actors 

Description:
	Stakeholders and Interests

	Check  e-mail

System under discussion: E-Commerce Company


	Primary Actor: 

Company’s Client
	wants to check e-mail in the web application

	Preconditions:                                                    Company’s Client has logged in to his/her e-mail account



	Success Guaranty (Post conditions):
	Extensions

	The system shows the view front page of personal e-mail. 

1. Company’s Client chooses the button “Check e-mail”

2. System displays inbox page and list of messages
	1a. The “Check e-mail” button does not respond 

1. Company’s Client reloads the system

2a. System fails to load inbox message list

2. Company’s Client tries to reload it by reloading the system


.

Use Case diagram

The UML provides use case diagram notation to illustrate the names of use cases and actors, and the relationships between them.
The primary actor of the system is “Pegatus user” - “Company’s Client” and “Administrator” who uses the system is on the left side of diagram. On the right side of diagram is actor, which is used by our system.
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Regarding “Log in” and “Log out” use cases. 
We decided to stay them but show in use case diagram only “Log in” because that use case is a precondition for use cases “Manage e-mail”.  In order to be able to check e-mail, compose e-mail, read e-mail, e-delete mail, e-sort mail, e-filter mail, attach files, create signature, select vacancy, enable intelligence “Client” has to log in his/her account (by typing user name and password) and log out if needed from any pages hi/she exit. 
3.1.3.2 Creative Design Brief

As required, the software for the company “Pegatus” will provide e-mail services for clients. 
The table below describes some decisions and explanation made regarding design for GUI of the system to be implemented.

	Decision
	Comments

	Conservative stile
	not a provocative, according to the company image

	Use of tables
	not a frames, because after 2 years HTTP will not support them, W3 organisation decided to denied frames because of many problems to maintain them

	Dominating colour is white 
	selected according to the company’s stile and image

	User friendly design
	not troublesome, for example good keywords in our web application, which will be relevant to the purpose of the page within the main body of the page and content.

	Amount of “Bells and whistles”
(animation, news feeds, multimedia, etc.) will be minimized
	in order to avoid provocative and jolly design, because it’s not very applicable for the company image.


3.1.3 Design Discipline

The main focus in design discipline will be on the creative design process.  The purpose of the system to be implemented is to provide e-mail service for the company’s client. That’s why design is very important part of our system development. 
3.1.3.1 Navigation Map

As we experienced the navigation map naturally evolvers from the use-case model, since the use-case model describes what services the system provides the end users. For this reason The navigation map is a view of the solution showing how users will navigate it. We created the navigation map after the initial use-case model was created.

The navigation map below is created for client, main user of our system.
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3.1.3.2 Creative Design Comps and Software Design Elements

In the Creative Design Comps we will present the chosen by the company design options of the “Login” page of the system. The main idea to create the comps is “to look and feel” the web solution. For us the benefit of doing the comp is to postpone the investment of the significantly more costly HTML prototypes until there is consensus of the specific graphical direction for the site.
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	Web design elements
	Place
	Comments

	Logotype (name of the company)
	In the top left corner.


	It is important that user can see the logo of the company in order to feel more comfortable, familiar with company. Most important is make user to remember the company name and propose some advertisement. Logo will be present in each page of the solution.

	Pictures
	In the left side of the page and in the middle.
	This picture is made on “hand-draw” stile in order to make user feel more comfortable,  trust the company more

	Buttons, fields 

(“Login”, “Username”, “Password”
	The buttons and fields are placed on the middle of the page because they provide the main functionality of page. 
	It’s placed that client can easily see it. 



	Page Background
	Colour are placed as default in every sub-page.
	White colour (according companies wishes); Standard business site colour, make site look delicate and user friendly.

	Colours
	Blue, dark blue and white as dominating colours all over the page.
	Colours are chosen according to companies wishes. Dark blue will be in the top of the page for banner and logotype. Colours will be not fiddly for user eyes.


Our viewpoint
The reason why we presented only 1 comp is to limit amount of papers. In reality we offered to the company 3 visual options of the “Login” page. The decision of making more mockups was made because of the clarifying requirements from stakeholder side and clarifying vision of the design that are going to be implemented. We think that from those options the company was able to “look and feel” the design of the solution and choose the most relevant one. 

Summery of Inception phase and considerations regarding problem definition and relevant questions
At the end of Inception phase we can summarize that the work done is investigation for the future Iteration. The artifacts created during this phase are brief and incomplete, the phase is quick.

The purpose of the system to be developed is defined as providing main e-mail service for the company’s client. 

The main output of current iteration is: 

· system overview is made

· most actors, goals, and use cases are named

· requirements for the system are clarified 

· the main design decisions regarding GUI are made 

The first step for system implementation is done. 

In next part of our project - Elaboration phase we will do serious investigations, implement (program and test) the core architecture, clarify most requirements and tackle the high-risk issues. There for the main focus of Elaboration would be on design (GUI) and usability issues. 

So far we gave some thoughts regarding our problem definition: “How the developed software can add value to the company’s Business Model?” and relevant questions “How chosen methodology can support the development process” and “How the weaknesses of methodology could be avoided”.

We can conclude that creative design activities
 presented by RUP are very important in order to make user friendly software to attract the potential clients and the idea behind creative design activities is to postpone the investment of the significantly more costly HTML prototypes until there is consensus of the specific graphical direction for the software.

Our viewpoint
Regarding the weaknesses of used methodology for Inception phase (RUP) we can stress the amount of paper work. This can be reduced by prioritizing other activities as for example implementation of one of use cases already in Inception phase as described by XP.
3.2 E l a b o r a t i o n 

Elaboration phase will consist of two iterations
. 

Our goals in Elaboration are to define most requirements, build core architecture and resolve high risk. At the end of elaboration we expect to implement all main use cases of the system, to have a stable architecture and functional GUI which corresponds to the client wishes and needs. 

The main focus of 1st Iteration of Elaboration phase will be on establishing architecture of the system witch we are going to test as well. Also we’ll analyse more use cases and implement the main use cases of the system hence it also will reduce the risk level for our system. 

In the 2nd Iteration of Elaboration will be on improving and testing architecture of the system. Also we’ll implement more use cases and add them to the system. 

During this phase use cases realization will be created for the most architecturally significant or risky scenarios of design. 

Our viewpoint

UML diagramming will be not done for every scenarios of design because we think that is not necessary in complete details. The idea is to focus on interaction diagrams for the key use case realization in order to improve major design decisions.     

Regarding complicity of the phase we defined Elaboration as not a phase were the models are fully developed and prepared for implementation in construction phase because that would be waterfall ideas.   

3.2.1 Elaboration 1st Iteration

3.2.1.1 Business Modelling Discipline

The goal of Business Modelling is to understand and communicate the structure and the dynamics of the organization in which our system is to be deployed. There for we will focus on visualising how the business works for use cases “Check e-mail”, “Compose e-mail” and , using UML class and sequence. 

3.2.1.1.1 Domain Model 

Based upon business model analyse for “Pegatus” and regarding chosen strategic option for the company, which is development of system for the customers the model below presents the concept and relation ships between real world objects and classes.  
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3.2.1.2 Requirements Discipline

We will continue to work with use requirements and analyse more use cases in order to implement them in next iteration. 

3.2.1.2.1 Use Case Model

The main focus of the current iteration will be on use cases presented on table below. 

	Use case index
	Use case name
	Task

	ME 
	Manage E-mail
	Expected to be partly implemented

	ME UCN1
	Check e-mail
	Expected to be implemented

	ME UCN2
	Compose e-mail
	Expected to be implemented

	ME UCN3
	Read e-mail
	Expected to be analysed

	ME UCN4
	Delete e-mail
	Expected to be analysed


Use cases “Read e-mail” and “Delete e-mail” were defined as main use cases of the system functionality. There for they were prioritize for analyses in current iteration.

Main Success scenarios and Extensions are present in tables below:

	Use case name
	General Actors 

Description:
	Stakeholders and Interests

	Read  e-mail

System under discussion: E-Commerce Company


	Primary Actor: 

Company’s Client
	wants to read e-mail in the web application

	Preconditions:                                                    Company’s Client has logged in to his/her e-mail account and 

                                                                           chose the folder (inbox/ outbox/ trash)



	Success Guaranty (Post conditions):
	Extensions:

	The system shows the view (inbox/outbox/trash) page

 of personal e-mail. 

1. Company’s Client chooses e-mail he wants to read by clicking on it 

2. System displays the chosen e-mail


	1a. The system doesn’t respond 

1. Company’s Client reloads the system

2a. System fails to load inbox/outbox/trash message list

2. Company’s Client tries to reload it by reloading the system


	Use case name
	General Actors 

Description:
	Stakeholders and Interests

	Delete e-mail

System under discussion: E-Commerce Company


	Primary Actor: 

Company’s Client
	wants to delete e-mail in the web application

	Preconditions                                                     Company’s Client has logged in to his/her e-mail account and 

                                                                           chose the folder (inbox/ outbox/trash)



	Success Guaranty (Post conditions):
	Extensions:

	The system shows the view (inbox/outbox/ trash) page

 of personal e-mail. 

1. Company’s Client chooses the e-mails he wants to delete by clicking  

2. Company’s Client presses the “Submit” button 

2. System displays the message that e-mail was deleted.


	1a. The system doesn’t respond 

1. Company’s Client reloads the system.

2a. System fails to load inbox/outbox/trash message list

2. Company’s Client tries to reload it by reloading the system 

3a. System fails to delete e-mails message.

3. Company’s Client tries to re-delete message.




Our viewpoint

In order to limit our work we decided to skip System Sequence diagram because it shows the interaction between the actor and the system which is already described in Main Success scenario but just in text format.
Use Cases Diagram

The Use Cases Diagram was refined. 

We define 1 new use case “View message” for the system described as a function which shows the list of the messages in the inbox folder. 

Use cases “Check e-mail” and “View message” are defined as a precondition for use cases “Read e-mail” and “Delete e-mail” because at first user has to chose the map (inbox/outbox/ trash) where he/she wants to read or delete e-mail. 

Use case diagram below visualizes relationship between the use cases.
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3.2.1.3 Design Discipline

Design decisions regarding our system functionality to be made in this part our project are to be considered as the starting point for further analysis.
3.2.1.3.1 SW Architecture Model

Chosen SW Architecture Model is to be considered as the starting point for further analysis. It is initiates a process that aims for a comprehensive understanding of the architecture needs of the software system necessary to operate the future system. 
The table below is present the SW Architecture Model for our system
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As we can see from the diagram above, four main components that we are going to use in our system are Imap Server, SMTP server, Java Servlets and Browser.

The Simple Mail Transfer Protocol (SMTP) will be used for delivery of email. SMTP server will relay the message on to the SMTP server of the recipient to eventually be acquired by the user through IMAP.
IMAP is protocol for receiving messages. IMAP protocol was chosen in order that users would be able to have multiple folders on the server and these folders will be shared by multiple users.

3.2.1.3.2 Design Model

The heart of this solution is the creation of interaction diagrams, which illustrate how objects collaborate to full fill the requirements. From our previous experience we already know that drawing UML interaction diagrams is a reflection of making decisions about the object design. 
While designing java classes for two use cases “Check e-mail” and “Compose e-mail”, we are going to create 3 base classes: “CLMessage.java”, “CLHeader.java” and “CLMessagePart.java”. These classes will have get and set methods and will be used for implementation of most use cases. 

Table below presents the name of the classes and short descriptions.

	Name of the class
	Description

	“Class CLMessage.java”
	Has methods for getting and setting consistency of the message, like adding and removing headers, message Id, etc... 

	“Class CLHeader.java”
	Will set and get headers of the message, like: To, From, Subject, etc… 

	“Class CLMessagePart.java”
	Will set and get preferences of the message, like size or content type and will be able to check if message contains image or audio, etc…


For use case “Compose e-mail”
	two Controller classes:
	for controlling the process of data flow during the process of message sending

	“Class ComposeController.java”
	collects all information typed by the user, e-mail address, subject, message text…, and puts it into one message and sent it to "CLSmptController.java” class

	“CLSmptController.java class”
	sends the message to the e-mail server. It also authorizes the user in the server before sending the message.


For use case “Check e-mail” 
	two Controller classes:
	for controlling the process of data flow during the process of message sending

	“CLPop3Controller.java”.
	receives messages from the server according to user name and password

	“MailboxController.class”
	receives the messages from CLPop3Controller.java class and presents them to the user by .jsp page


The Design class diagram below illustrates the specifications for software classes
 for use cases “Check e-mail” and “Compose e-mail”. 

Design class diagram for use case “Check e-mail”
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Design class diagram for use case “Compose e-mail”
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Interaction diagrams (Sequence diagrams)

The Sequence diagrams illustrate interactions in a kind of fence format, in which each new object is added to the right – we think that it is more practical compare to Collaboration diagram. 
Sequence diagram for use case “Check e-mail”
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   Sequence diagram for use case “Compose e-mail”
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3.2.1.3.3 Navigation Map

As we defined before the navigation map is a view of the look as GUI showing how users can navigate the system. 

In 1st iteration we will present navigation map for analyzed use cases of current iteration.
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Navigation map shows navigation of use cases: “Check e-mail” and “Compose e-mail”. Read e-mail option is accessible from inbox window in this situation. 

3.2.1.3.4 Initial UI prototype

The initial UI Prototype is the creative design comps which were implemented. According to this definition we will present the look or the functionality to be delivered, which means implementation of the comps to coding. As it is required by RUP, implementation only for portion of the system, based upon the most important and representative use cases – in our case use cases of the current iteration “Check e-mail” and “Compose e-mail”. 
“Login” page
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“Check e-mail” page
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“Compose e-mail” page
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To conclude the development of the Initial UI Prototype allows the users and designers to better communicate on both the look-and-feel of the site, as well as functionality to be delivered. It is essential to get user feedback as early as possible before major investment is done in functionality or UI.
3.2.1.4 Implementation Discipline

Our goals in implementation are to define the organization of the code, to implement classes and objects for current iteration in terms of components and test those developed components as units.
The UML artefacts created during the design work – the interaction diagrams and Design Class Diagrams (DCDs) – will be used as input to the code generation process. The code generation is largely derived from the design class diagrams and iterations diagrams defined in the design work, based on the principles of mapping design to code. The main point of this listing is to show that there is a translation from design artefact to foundation of code.  
This chapter covers the development process of the two use cases: “Check E-mail”, “Compose E-mail”. The following components will be covered:

1. JSP pages

2. Java Classes

JSP Pages

The implementation of the Check E-Mail use case requires two JSP pages to be created: mailbox page and getmessage page, which will be displayed after client request for messages list.

Both JSP pages have method, which checks if user is logged in the system:

	if (!pop3.isLoggedIn()) {



response.sendRedirect("index.jsp?err=2");


}




The source code for JSP pages can be found in the Appendix F.

Java Classes

For the following two use cases 7 java classes are implemented. Three classes are base classes, or classes with set() and get() methods. Main classes for Checking E-mail use case are:”MailboxController.java” and “CLPop3Controller.java”. 

Note: Many names of the classes will have prefix “CL”, differently from Use Case names, in order to simplify the manageability of program classes and to differentiate them.  

All functionality of java classes will not be described, only explanations of the most complex methods will be shown. In general, class MailboxController is used for presenting the messages list for the client. Class CLPop3Controller is used for retrieving messages from the server. Connection’s to the server method looks like this:

Class CLPop3Controller.java
	public boolean connect() {



try {




Properties props = System.getProperties();




Session session = Session.getDefaultInstance(props, null);




store = session.getStore("pop3");




store.connect(serverName, port, username, password);




mbox = store.getDefaultFolder();




mbox = mbox.getFolder("INBOX");




mbox.open(Folder.READ_WRITE);



} catch (Exception e) {

//


CLExceptionHandler.logException(e);




return false;



}



loggedIn = true;



return true;


}




As we can see from the method above, connection to the server is done by providing Username and Password. Connection to the Inbox folder established.

For the use case Compose E-Mail main classes are: “ComposeController.java” and “CLSmtpController”. Main task of ComposeController class is to collect information from Client that was entered in order to send message and for CLSmtpController to send this information to the server. Main method of class CLSmtpController for sending message to server: 

Class CLSmtpController.java

	
public Boolean send(CLMessage msg) throws Exception {



Address from = msg.getBaseHeader().getFrom()[0];



Address[] to = msg.getBaseHeader().getTo();



Address[] cc = msg.getBaseHeader().getCc();



Address[] bcc = msg.getBaseHeader().getBcc();



Address[] replyTo = msg.getBaseHeader().getReplyTo();



MimeMessage mimeMsg = new MimeMessage(session);



String subject = msg.getBaseHeader().getSubject();



mimeMsg.setFrom(from);



if (to != null) {




mimeMsg.setRecipients(Message.RecipientType.TO, to);



}



if (cc != null) {




mimeMsg.setRecipients(Message.RecipientType.CC, cc);



}



if (bcc != null) {




mimeMsg.setRecipients(Message.RecipientType.BCC, bcc);



}



if (replyTo != null) {




mimeMsg.setReplyTo(replyTo);



}



mimeMsg.setSentDate(new Date());



if (subject == null || subject.length() == 0) {




subject = "No subject";



}



mimeMsg.setSubject(subject);



ArrayList parts = msg.getParts();



CLMessagePart bodyPart = (CLMessagePart)parts.get(0);



if (parts.size() > 1) {




BodyPart bp = new MimeBodyPart();




bp.setContent((String)bodyPart.getContent(), "text/plain");




bp.setHeader("Content-Type", bodyPart.getContentType());




MimeMultipart multipart = new MimeMultipart();




multipart.addBodyPart(bp);




for (int i=1; i < msg.getParts().size(); i++) {





handle edilmesi




}




mimeMsg.setContent(multipart);



} else {




mimeMsg.setText((String)bodyPart.getContent());



}



mimeMsg.addHeader("Mailer", "Pegatus Webmail(http://www.pegatus.com)");



mimeMsg.saveChanges();



Transport.send(mimeMsg);



return true;


}


Method putt’s all needed information into MimeMessage and sends it to the server.

The full source code for java classes can be found in the Appendix F.

3.2.1.5 Test Discipline

The purpose of the test is to find defects. 

The table performing our functionality test plane for implemented use cases “Check e-mail” and “Compose e-mail” is presented in Appendix.

To conclude we tested functionality of two implemented use cases of current iteration and proved by result of the test that they work. 

The next step in Test Discipline in coming iteration is going to be test functionality of new implemented use cases.

Our viewpoint

 In real life project the tests for implemented system are bigger and it takes much more time to run them and make improvements. We limited our work by testing the main functionality of the system first of all because we don’t have so much time to go into details. All necessary corrections were made right away. 

Usability test
The system is made for Company’s customer and it is very important that the system meets the design specifications (for example in terms of information, interactive and visual design) and of course usability criteria (finding information easily, accessibility and compatibility). That is why we decided to follow the ten general principles for user interface design - heuristic evaluation presented by Jacob Nielsen for GUI design of use cases “Check e-mail” and “Compose e-mail”.

During the usability testing we are to collect feedback on how appropriate and easy to use the system is. It will help us to discoverer the problems and solve them as early as possible. So we picked few persons from the company, who tested our system as the users. 

Table below presents the feedback which will help us to improve usability of the system
	 “Heuristics”
	User No1
	UserNo2
	UserNo3
	How can be improved/

other comments

	Visibility of system status
	-
	+
	-
	Some messages to the client can be created for improving visibility of the system. Navigation Map of the software can be shown for the client.

	Match between system and the real world
	+
	+
	+
	The system created according to the purpose.

	User control and freedom
	-
	+
	+
	Can be improve by adding some buttons like “exit” in order to get user back to the previous page. User  should be able to reach any page very fast.

	Consistency and standards
	+
	+
	+
	Colours standards of the system were used according to the company wishes (business oriented).

	Error prevention
	+
	+
	+
	Can be improved by creating some more error prevention messages. 

	Recognition rather than recall
	+
	+
	+
	All buttons and informational links are called precisely so that the user can easily understand the function of the right button.

	Flexibility and efficiency of use
	+
	+
	+
	The system is easy to use.  

	Aesthetic and minimalist design
	+
	+
	+
	Because of the purpose of the system (service to the customers) we don’t have any irrelevant information; all information is short and strict.

	Help users recognize, diagnose, and recover from errors
	-
	-
	-
	 Examples can be shown how to make things right.

	Help and documentation
	-
	-
	-
	We don’t have any but we can create some more buttons which will support our user with help and documentation.


To conclude the changes to be made will consider more error prevention messages, help user recognize, diagnose and recover from errors, help and documentation. In other words – help user to manage the system fast and ease.

Summery of current iteration and considerations regarding problem definition and relevant questions

In order to summarise the main focus of 1st Iteration of Elaboration phase was on designing and building architecture. We defined most requirements for the system. 

To conclude the main output of current iteration is:

· more use cases are analyzed for implementation in next iteration

· architecture is established and tested 

· our decisions regarding GUI are approved

· feed back from user regarding functionality and usability

Regarding our problem definition Design issues and system functionality are very important. The main purpose of the system is to provide e-mail service to the customer. There for it was very important for us to make a good navigated system with functionality easy to use, with user friendly design. 

Creative design activities presented by RUP were great help regarding GUI design decisions.  

By use of heuristic evaluation presented by Jacob Nielsen we have got complete feed back from user on usability. We found that very useful for making user friendly design. 

We have created functionality test plane for implemented use case by mixing RUP and XP notations and tested functionality of use cases. 

To conclude user friendly design, easy navigation and functionality which corresponds to the company’s requirements are necessary components to attract and satisfied the customer, make customer to reach theirs goals. 
Our viewpoint

Regarding RUP methodology weaknesses we could limit our work by making artefacts briefer, perform more functionality tests and result analyse as described by XP. But as solution we couldn’t choose only XP notation because it will not cover all design and usability requirements for our system.
We think that the current iteration is the good example of mixing RUP and XP for completing usability and functionality requirements for Web-based application.
3.2.2 Elaboration 2nd Iteration

The main focus of 2nd Iteration of Elaboration phase will be on improving and testing architecture of the system. Also we’ll implement more use cases and add them to the system. 

During this phase use cases realization will be created for the most architecturally significant or risky scenarios of design. 

3.2.2.1 Requirements Discipline

We will continue to work with use requirements and analyse more use cases in order to implement them in next iteration. 

3.2.2.1.1 Use Case Model

Table below presents the status of use cases in the current iteration. 

	Use case index
	Use case name
	Task

	ME 
	Manage E-mail
	Expected to be partly implemented

	ME UCN1
	Check e-mail
	Implemented

	ME UCN2
	Compose e-mail
	Implemented

	ME UCN3
	Read e-mail
	Expected to be implemented

	ME UCN4
	Delete e-mail
	Expected to be implemented

	ME UCN8
	Log in e-mail
	Expected to be analysed


The use case for analyses in current iteration is “Log in” and it was chosen because this use case is a precondition for all of “Manage E-mail” use cases.  The other use cases were chosen for implementation early in the project that we will be able to see if use case “Log in” is working correctly.  

Main Success scenarios and Extensions are present in tables below:

	Use case name
	General Actors 
Description:
	Stakeholders and Interests

	Log in  e-mail

System under discussion: E-Commerce Company


	Primary Actor: 

Company’s Client
	wants to log in e-mail in order manage his/her e-mail.

	Preconditions                                                requesting the page from the browser and server 

	Success Guaranty (Post conditions):
	Extensions:

	The system shows the view of log in page

 of personal e-mail. 
1. Company’s Client typing user name

2. Company’s Client typing password

3. Company’s Client pressing the “Log in” button


	3a. The system doesn’t respond 

1. Company’s Client reloads the system

3b. System fails to recognize the company’s client user name. 

1. Company’s Client reloads the system

3c. System fails to recognize the company’s client password name. 

1. Company’s Client reloads the system


Use Cases Diagram

The Use Cases Diagrams was refined again.

We defined 2 more use cases “Auto save” and “Preferences”  which are described in the table below:

	Use case index
	Use case name
	Description

	ME 
	Manage E-mail
	Manage E-mail

	ME UCN10
	Auto save
	Used for saving messages’ text in the active compose window. 

	ME UCN11
	Preferences
	Used for setting users personal information


The use cases diagram below visualizes relationships between all defined use cases for the system to be implemented. 
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3.2.2.2 Design Discipline

The 2nd iteration is to be considered as improvement of made design decisions regarding our system functionality. 

3.2.2.2.1 SW Architecture Model

SW architecture model didn’t change during the process of this iteration development, and probably it will not change later, because it’s standard and usually used architecture for creating web-mail. 

The table below is present the SW Architecture Model for our system
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3.2.2.2.2 Design Model

During the implementation of use case Read E-mail and Delete E-mail, we are going to implement 3 main classes. Description of the classes is presented in table below:

	Name of the class
	Description

	“MessageControler.java”
	used for sending requests to “CLPop3Controller.java” for receiving message parts from server.

sends request for deleting the message to the “CLPop3Controller.java” class.

	“CLMessageController.java”
	used for fetching received parts in one message before presenting the message to client. 

	“CLExceptionHandler.java”
	handles the error for “CLPop3Controller.java” class, during the connections to the server and receiving files


The Design class diagram below illustrates the specifications for software classes and interfaces for use cases “Read e-mail” and “Delete e-mail”.
Design class diagram “Read e-mail”
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Design class diagram “Delete e-mail”
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Interaction diagrams (Sequence diagrams)

The Sequence diagrams illustrate interactions between objects for use cases “Read e-mail” and “Delete e-mail”.  
Use case “Read e-mail”
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Use case “Delete e-mail”
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3.2.2.2.3 Full Navigation Map

In 2nd iteration we will present full navigation map for all implemented use cases. Navigation map shows navigation of use cases “Log in”, “Check e-mail”, “Compose e-mail”, “Read e-mail”; “Delete e-mail”, “Preferences”.  
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One window is shown that is not analysed in use case model, its “Preferences”. We decided not to show this use case implementation in documentation part, because it’s primitive and short.

3.2.2.2.4 Full UI prototype

The look for the UI prototype is based on the signed-off creative design comp. 

As we experience the Full UI Prototype expands upon the Initial UI Prototype to cover all use cases in our case “Log in”, “Check e-mail”, Read e-mail”, “Delete e-mail”, “Compose e-mail”, “Preferences”. 

The prototype demonstrates full navigation between screens and all visual elements to the site. 
“Login” page
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“Check e-mail” page



 



“Read e-mail” page
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“Compose e-mail” page



             

“Preferences” page
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Our viewpoint

We think that the idea is to refine Full UI Prototype during each of the construction iterations of the project, because we defined the goal of the development of the Full UI Prototype is to come to agreement with stakeholders on the scope and specific nature of each of the user interfaces. 
We considered Prototype as the user interface activity, which is very important because the development of the Initial UI Prototype allows the users and designers to better communicate on both the look-and-feel site, as well as the functionality to be delivered. 
It is essential to get user feedback as early as possible before major investment is done in functionality or UI. 

3.2.2.3 Implementation Discipline

The code was refined. 
Use cases of current iteration “Read e-mail” and “Delete e-mail” were mapping to the code. Use case “Preferences” was implemented as well. All implemented use cases were added to the existing code. 
The considerations presented below are made regarding development process of the two use cases: “Read e-mail”, “Delete e-mail” and “Preferences”. The following components will be covered:

JSP pages

Java Classes

JSP Pages

The implementation of the Read E-Mail use case requires one JSP page to be created: readmessage.jsp page, which will be displayed after client request for message. Delete message implementation doesn’t have separate jsp page; the deletion process is done in mailbox.jsp page. For changing preferences, preferences.jsp page is created.
All JSP pages have method, which checks if user is logged in the system:
	if (!pop3.isLoggedIn()) {



response.sendRedirect("index.jsp?err=2");


}


The source code for JSP pages can be found in the Appendix F.

 Java Classes

For the following two use cases 3 java classes are implemented: “MessageControler.java”, “CLMessageController.java” and “CLExceptionHandler.java”.

MessageControler.java used for sending request to retrieve messages from server and delete messages. Method for retrieving message body:

Class MessageControler.java

	public static String getBodyText(CLMessage msg) {



CLMessagePart body = MessageController.getPart(msg, 0);



StringBuffer bodyText = new StringBuffer();



String cType = body.getContentType();





if (cType.startsWith("text/plain")) {




bodyText.append(getDefaultStyleSheet());


bodyText.append(CLUtility.nl2br(CLUtility.handleBodyText((String)body.getContent())));

//


bodyText.append(MessageController.getPartsTable(msg));



} else if (cType.startsWith("text/html")) {



bodyText.append(CLMessageController.prepareInlineHTMLContent(msg, (String)body.getContent()));




bodyText.append(MessageController.getPartsTable(msg));



} else {




bodyText.append("No message body part exists...");




bodyText.append(MessageController.getPartsTable(msg))


}



return bodyText.toString();}


This method retrieves the message and putt’s it in normal HTML table to be readable for the client.

 Method for deleting message u can see next.

Class MessageControler.java

	
public static void deleteMessages(CLPop3Controller pop3, HttpServletRequest request) {



Enumeration enum = request.getParameterNames();



int val = -1;



while (enum.hasMoreElements()) {




String name = (String)enum.nextElement();




if (name.startsWith("msg")) {





val = Integer.parseInt(request.getParameter(name));





pop3.deleteMessage(val);




}



}


}


Messages are looped and the one with right value deleted.

The full source code for java classes can be found in the Appendix F.
3.2.2.4 Test Discipline

The implementation of use cases of current iteration is finished. 
As a final result of our Elaboration we have Full UI prototype and a fully functioning system of implemented use cases mentioned above.

Our goal in this part of the project will be to test our system with added new components. 
The table performing our functionality test plane for implemented use cases “Read e-mail”, “Delete e-mail” and “Preferences” is presented in Appendix.
Usability testing

We collected the feed back from user by following guide line “Ten Usability Heuristics” presented by Jacob Nielsen in order to check the usability of the system with new implemented use cases “Read e-mail”, “Delete e-mail” and “Preferences” to make sure that system is appropriate and easy to use.
The result of “Ten Usability heuristics” for our system performing process is present below:
Table below presents the feedback which will help us to improve usability of the system. 
	 “Heuristics”
	User No1
	UserNo2
	UserNo3
	How can be improved/

other comments

	Visibility of system status
	-
	+
	-
	Some messages to the client can be created for improving visibility of the system. Navigation Map of the software can be shown for the client.

	Match between system and the real world
	+
	+
	+
	The system made according to the purpose

	User control and freedom
	-
	+
	+
	Can be improve by adding some buttons like “exit” in order to get user back to the previous page. User  should be able to reach any page very fast.

	Consistency and standards
	+
	+
	+
	Colours standards of the system were used according to the company wishes (business oriented).

	Error prevention
	+
	+
	+
	Use can see error prevention messages. 

	Recognition rather than recall
	+
	+
	+
	All buttons and informational links are called precisely so that the user can easily understand the function of the right button.

	Flexibility and efficiency of use
	+
	+
	+
	The system is easy to use. 

	Aesthetic and minimalist design
	+
	+
	+
	Because of the purpose of the system (service to the customers) we don’t have any irrelevant information; all information is short and strict.

	Help users recognize, diagnose, and recover from errors
	-
	-
	-
	Can be improving by creating some help and error prevention messages. Examples can be shown how to make things right.

	Help and documentation
	-
	-
	-
	We don’t have any but we can create some more buttons which will support our user with help and documentation.


Based upon feed back we can conclude that our focus should be on help users recognize, diagnose, and recover from errors, help and documentation. The changes consider feed back will be made in next iteration. 

Summery of Elaboration phase and considerations regarding problem definition and relevant questions

To summarize, Elaboration phase was the phase of investigations, programming and testing the core architecture and managing risks. In UP “risk” includes business value. Therefore early work included implementing scenarios which were important, but might be not especially technically risky.  
The main focus of current iteration was in development design decisions: designing realization of use cases for current iteration, improvement of design architectures model etc. which are the supporting point regarding answer to the problem definition for our project, which is “How the developed software can add value to the company’s Business Model?”
Design decisions made regarding look and feel were considering the user feels how the design of the system is user friendly etc.

When all important issues from user point of view as system functionality, system performance and system design are considered we can refer to the implemented system as a quality system. 
That is very important issue because the implemented e-mail system is meant to be a service offered by the company in order to get more clients.

Our viewpoint

Regarding question “How chosen methodology suits to the purpose of the system to be developed” there is no answer as “good” or “bad”. As we experienced there is no right solution to prioritize one methodology. The only right thing to do when implementing similar web- based solution is to use RUP and XP notations partly, by extending them during the system development process.
 According to our experience design decisions on GUI are should be made by following RUP; programming and test – by XP. 

It may be sound perfect to follow RUP and XP in full, but it is simply not realistic duty size of the upcoming documentation of the project.  
3.3 Construction

During the Construction phase our goal will be to build a working system that is ready to be put into company’s web application. All implemented components will be putted together The main focus will be on producing a final architecture, code development, making it more maintainable and testing. 

There are three essential activities during this phase:

· Managing resources and control process (the work progress might be seen on Iteration plane for Construction phase (Appendix)

· Development and testing components. 

· Assess the Construction phase

Our viewpoint

During the phase we are to make sure that we satisfied the goals of the phase. If not, we will have to low ambitions to meet our delivery date, but in real life – add new iteration. 

3.3.1 Design Discipline

In this part of our project we will finalize our design decisions and work with design for all use cases analyzed and implemented during past iterations. 

3.3.1.1 Design Model

We will make design for the use case “Log in” – the last use case to be implemented.
During the implementation of this use case we are going to implement 4 new java classes: “CLUserController.java”, “CLUser.java”, “LoginController.java”, “CLUtility.java” and CLLogger.java.

Description of the classes is presented in table below:

	Name of the class
	Description

	CLUserController.java
	Class responsible for handling users, checking of user exist, updating user list, deleting, etc...

	CLUser.java.java
	Base class with set and get methods.

	LoginController.java
	Class responsible for logging user to specific domain and maintaining errors that can occur during the connection process or after it.

	CLUtility.java
	Utility class made for presenting user information in readable format and managing the formats of messages for specific user, including browser parameters, text standards, etc...

	CLLogger.java
	Class made for monitoring purpose; this class monitor all events going on in the server also, class calls and user login processes. Writing all monitoring information into .txt or .html file.


The Design class diagram below
  illustrates the specifications for software classes and interfaces for use case “Log in”
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In order to visualize all software classes for all implemented use case we present Design class diagram. The full overview of classes, associations and attributes, interfaces, with their operations and constants, methods, attribute type information, navigability and dependencies will help to maintain our implemented software. 

Design Class Diagram for all use case is present below


Full Design Class diagram
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Interaction diagram (Sequence diagram) for use case “Log in”
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3.3.2 Implementation Discipline 

In this part of our project we are going to develop code for improving design of our system. 

We are to make sure that all implemented design elements are working properly and all implemented components of our code correspond to system requirements. We also going to focus on design of our program based upon Design Class Diagram and make sure that all components communicate together. 

In last part of the project we implemented use case “Log in”, which will handle all clients’ login processes and will improve security in the web application. For developing this use case, 5 new classes were created as mentioned before, most important and difficult were: “LoginController.java” and “CLUserController.java”. 

Here we can see method from class LoginController.java, used to get domain names that will be used for connecting to the specific server:

	public static String getDomainNames() {



String showDomains = CLUtility.getProperty("showDomainsListAtLogin");



StringBuffer out = new StringBuffer();



String serverName = null;



if (showDomains.equals("true")) {




out.append("<select name=\"serverName\">");




int serverCount = Integer.parseInt(CLUtility.getProperty("serverCount"));




for (int i=1; i<serverCount; i++) {





serverName = CLUtility.getProperty("serverName" + i);





out.append("<option value=\"").append(serverName).append("\">").append(serverName).append("</option>\n");




}




out.append("</select>\n");



} else {




out.append("<input type=\"hidden\" name=\"serverName\" value=\"").append(CLUtility.getProperty("serverName1")).append("\"\n");



}



return out.toString();


}




Method takes server name from the one chosen in JSP page and sends it to connection class to inform to which server class should try to connect. Main server list is described in config.properties file.

Method from class CLUserController.java presented below, used for storing user list in the file.

	private static final void storeUsersList() {



try {




ObjectOutputStream out = null;




out = new ObjectOutputStream(







new BufferedOutputStream(








new FileOutputStream(CLUtility.getResourcePath() + "/" + "users")));




out.writeObject(users);




out.close();



} catch (Exception e) {




CLExceptionHandler.logException(e);



}


}




This method stores the user list to the file, by making users as objects.

Summary of all implementation during the project

All code during the development of our application “Web mail” we were using Java programming language as a main engine for our system, and .jsp pages for user interface and it’s interaction with java classes. JavaMail API in our case perfectly fitted to develop mail application. Main advantages that we found during the development process when using JavaMail is:

· It is available on the majority of current operating systems

· It offers an e-mail API that is both flexible and easy to use

· It offers excellent networking capabilities as standard

Of course it’s more abstract phrases to describe the advantages of JavaMail, but one thing what is really the biggest advantage probably in most of the projects is documentation and articles about specifications and other implementation activities. Many articles and forums helped us during the development of this system. 

Like usually we can here that java is good because of platform independency is the same as to say that valerian is good because it works on all cats gender. 

Our viewpoint

We concern that one of the main points in programming language development is documentation. What means that with good documentation you can produce things faster and more maintainable, instead of creating already created things yourself and trying to analyze how it works.
All code developed is present Appendix F “Implementation”

3.3.3 Test Discipline

The components of our system are build in order to satisfy the use cases, their scenarios (“Check e-mail”, “Compose e-mil”; “Read e-mail”, “Delete e-mail”, “Log in” and their functionality. We are to test our system with Unit test, Monkey test and Usability test.

The table performing our functionality test plane for implemented use cases “Log in” is presented in Appendix E.
Unit Test

The Unit tests are programs written to run in batches and test classes. As we defined it is a main component of software engineering.  

The key point of testing is that we will get good enough test coverage. That is why unit tests are good: we can test the same things with functional test, but we can do it more easily with unit test. That is why the real trick is not to work harder on writing tests, but to write code that is more ease to test.

For our applications JUnit tests we chose 3.8.1 JUnit version, because it was the last one and most stable according to users comments. For testing our web mail application we created for test classes that extends JUnit framework. The list of created classes and implemented test cases is present below:

	Class Name
	Test Cases(Main)
	Description

	CLLoggerTest.java
	testFatal(), testError(), testWarn(), testDebug()
	This class mainly used for checking how the system will react on some most common errors.

	CLPop3Controller.java
	testRetrieveHeaders(),

testRetrieveMessage(),

testLogin(), testGetMbox()
	Class used for Login to the server and try to retrieve something from it, like message, headers or delete the message, etc..

	SmtpControllerTest.java
	testGetInstanceStringint(),

testSend()
	Class used for sending messages to the server or retrieving instance from the server, like server name or port.

	UserControllerTest.java
	testGetUser(),testDeleteUser(),

testUserExists(),testUpdateUser() 
	Class tried to create and delete and update users.


Class List

	Class
	Tests
	Errors
	Failures
	Success Rate
	Time(s)

	CLLoggerTest
	6
	0
	0
	100,00%
	1,2602

	CLPop3Controller
	5
	0
	0
	100,00%
	0,9560

	SmtpControllerTest
	3
	0
	0
	100,00%
	0,9344

	UserControllerTest
	4
	0
	0
	100,00%
	0,7604


To conclude, our entire test went successfully 100%. We checked most of the system and the results show that it works successfully. 

Full classes of JUnit test present in Appendix E.
Summary

	Tests
	Errors
	Failures
	Success rate
	Time(s)

	4
	0
	0
	100,00%
	3,9110


Monkey test – as recommended by XP - the test designed to make sure the system acts sensibly in the face of nonsensical input. 
So we decided to check how our login system works and we will try to send e-mail with not valid address. The table of results present below.

	Input 
	Output

	Wrong username or password written 
	Message to user: “Authentication failed. Please try again.”

	System not used for more then 10 minutes.
	Message to user: “Authentication failed. Please try again.”

	Wrong email address written in sends email form.
	Email sent successfully.


During the process of the Monkey Test, we found one error in our system, messages with wrong email address can be sent to the server. 
No more limitation we found in out system during this test.

Usability test
Table below presents the final usability test of GUI realisation of all implemented use cases of our e-mail system. 

	“Heuristics”
	User No1
	UserNo2
	UserNo3
	How can be improved/

other comments

	Visibility of system status
	-
	+
	-
	Some messages to the client can be created for improving visibility of the system. Navigation Map of the software can be shown for the client.

	Match between system and the real world
	+
	+
	+
	The pictures.

	User control and freedom
	-
	+
	+
	Can be improve by adding some buttons like “exit” in order to get user back to the previous page. User  should be able to reach any page very fast.

	Consistency and standards
	+
	+
	+
	Colours standards of the system were used according to the company wishes (business oriented).

	Error prevention
	+
	+
	+
	Can be improved by creating some more error prevention messages. 

	Recognition rather than recall
	+
	+
	+
	All buttons and informational links are called precisely so that the user can easily understand the function of the right button.

	Flexibility and efficiency of use
	+
	+
	+
	The system is easy to use.  We are accelerating the system for retrieving information from database, by using index system in our database.

	Aesthetic and minimalist design
	+
	+
	+
	Because of the purpose of the system (service to the customers) we don’t have any irrelevant information; all information is short and strict.

	Help users recognize, diagnose, and recover from errors
	+
	-
	+
	Can be improving by creating some help and error prevention messages. Examples can be shown how to make things right.

	Help and documentation
	-
	-
	-
	We don’t have any but we can create some more buttons which will support our user with help and documentation.


Based upon user feed back there are some things to be improved and we think that they always would be. But in general we can point that the system meets the design specifications (for example in terms of information, interactive and visual design) and usability criteria (finding information easily, accessibility and compatibility). 

To conclude, the developed system is appropriate and easy to use.
Summery of Construction phase

During the Construction phase we refined our code and produced the final version.  

In Construction were our system reaches completion, we checked all code, the content, information architecture, visual design and functionality of the system in order to make sure that:

· the system content is complete, correct and proofread

· hypertext and navigational links work 

· navigation of the system is logical, efficient and easy to use

· basic accessibility guide lines have been followed

· graphic, visual and other functionality are compatible 

· the system works efficiently and easy as a whole (all implemented use cases)

To conclude all analyzed use cases are implemented and functional, all design elements are implemented. 

System was tested by functionality and usability tests. The user approved the functionality and design of our system and last corrections were made based upon feed back from user. 

Consideration regarding methodology and problem definition questions would be outlined in “Conclusions” part. 

Our view point

It was decided at the beginning of the project that Construction is going to be the last phase of our study project because of our goals and time limit for the project. But implementation of all system is not finished yet. All defined use cases should be analyzed and implemented. We could have few more iteration for implementing all use cases and Transition phase for refining our code and making last correction based upon functionality and usability tests in order to be able to deliver the final working product to the company.  

4. Conclusions

In order to evaluate our work we will summarized what was done in each part of the project and formulate conclusions.
Business Model Evaluation

The need for business model evaluation is based upon today’s realities for “Pegatus”, which are described below:

· Customer demand

· Technological advancements

· Financial pressure

· Competition

“It is not the strongest that survive, nor the most intelligent, but the ones most responsive to change”.
 - Charles Darwin said. And this is a good reason for e-business model evaluation.

Based upon “Pegatus” External and Internal analyses we developed IT-Strategy for the company, formulated strategic options and prioritized one to be developed and implemented.
Because of company’s concentration on getting more clients, the chosen strategic option was to provide e-mail services to the customer by developing special software. 

Investments in developed e-mail system are caused because the company realize that they can gain competitive advantage with providing more services and they are waiting from these applications to add value to the business model by bringing more clients.
In order to complete the answer to the problem definition “How the developed software can add value to the company’s Business Model?  we perform the table below:
	Influence
	Benefits

	- better communication with clients

- more other free/paid services will be used by new clients

- the company is better known 

- customers satisfaction 

(e-mail service offered by “Pegatus” might be prioritized to the other )
- trust to the company
- good reputation


	clients’ satisfaction

new clients market 
technological advancements
competitive advantage
image of the company 
professionalism


To conclude the company’s business model will benefit from developed system as a new service provided to the customer. And as system developers we were making sure during the process that all important issues as Design of GUI, functionality and usability are considered and satisfied according to the company requirements.   

Implementation of chosen strategic option

In order to contribute to success of our system we choose an iterative software design approach. By implementing iterative development, requirements management, component-based architecture, visual modelling software, software quality verification, and controlling software changes we were preventing software project failure by tackling and attacking the problems.
We would be not the first ones to conclude, that no project fits exactly for one specific methodology. Our offered solution to this problem was to use more than 1 methodology notation. 
Each iteration had the problem to be solved and depending on this problem we were to prioritize one or other methodology activities to help us to solve this specific problem as it shown it table below:

	Methodology
	Task 
	Comments

	UP
	Managing project

Defining risks 

Progress of the project
	Compare to the other methodologies UP has most complete templates for planning project phases and iterations. 

According to the methodology the risk should be illuminated at the beginning of each iteration in order to complete iteration successfully. 

By looking at the iteration plane at the end of iteration we can measure the progress by completing all planed activities.

	RUP
	Clarifying requirement

Clarifying design (GUI) requirements

Usability testing

Quality verification
	Compare to other methodologies RUP has most detail guide line for defining and analysing requirements (use cases).

RUP is oriented on creative design activities, which are very important for good design of GUI for the client.

By use of heuristic evaluation we can get the most complete feed back regarding usability test and verify the quality.

	XP
	Designing architecture

Coding

Functionality testing
	Compare to the other methodologies XP oriented on implementation and test activities. According to the methodology notation all design decisions are implemented and tested as soon as possible in order to limit the risk.  

The most complete functionality test is guided by XP.


In order to complete the answer to the questions “How chosen methodology suits to the purpose of the system to be developed” and “How the weaknesses of methodology could be avoided” we will summarize our positive and negative experience in each phase of our project in table below. 

	Phase
	Benefits of used methodology
	Weaknesses of methodology

	Inception 

(RUP)
	+the system overview is defined

+main requirements are defined

+investigation for next iteration

+design of GUI is discussed

+customer participation
	- heavy on documentation
(lots of artefacts)

-non of defined requirements was implemented

	Elaboration 

(RUP)
	+structured system development 

+analyses and design in parallel

+SW architecture oriented

+enough analyses for fast implementing
	- to much repeating

- focusing on details

- not so much test

- not so much customer involved

	Construction
XP

	+not heavy on documentation

+test oriented


	- doesn’t specify artifacts
- to much test

- test before programming

- lot of customer involvement
- not focused on GUI


Consideration regarding problem avoiding

Inception phase (RUP)

In order to reduce amount of papers we skipped some artefacts (for  example “Supplementary Specification”, “Glossary”) as not very important for our system development, tried to make phase brief, sharp, investigative.  

According to methodology guide there is no implementation in this phase, but we would recommend adding some activities as “discovering technology” or implement some analyzed use cases in order to reduce the risk.

Elaboration phase (RUP)

According to methodology guide we are repeating (if not refining) some activities, focusing too much on details. We would recommend focus on building SW Architecture model and implementation with testing. In our case we would suggest use of XP notation (especially on 2nd iteration) for implementing more use cases and their testing. 
Construction phase (XP)

With XP there is no really guideline. We would recommend to use RUP approach but just for the process organization. Keep it brief. Main focus is on test. 

According to methodology guide we are to test before implement. If system is big, its take to mach time to write tests and run them. Our recommendation would be to test the main functionality and go on. 

The customers are involved too much in tests but there is no focus on GUI design. We would recommend perform the usability test in order to make sure that not only functionality but design is satisfied the customer’s requirements.
However we concern that RUP mix with XP is a good foundation for system development as proven through successful delivery of our project. 
By leveraging the existing process framework of the RUP and XP, integrating with the creative design process, and taking a facilitated workshop approach to getting this project started off on the right foot, our system was delivered in a successful and predictable manner.

Once again we realized that building software is more than writing code. In out project we were focusing on creative design activities presented by RUP to deliver the quality design to the company, RUP and XP for building core architecture of the system and XP for programming and testing.
To conclude, the mix of RUP and XP suits to the purpose of developed system and is a good basis for development of similar web- based solutions.

Results of the study project:

· report with description of system development process

· the framework for the further development of the e-mail system 

· defined and tailored methodologies that can be successfully used in such projects

· gained knowledge and experience in developing web applications

· the experience of working in a real world company
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Meetings with the company:
	Period
	Place
	The purpose of the meeting

	22.08.2005


	Metalvej 7, Roskilde
	Introduction to the Company 

(information for the external and internal analyses for the Company) 

	26.08.2005
	Metalvej 7, Roskilde
	Business model of the company. Considerations regarding improvement and adding value

	29.08.2005
	Metalvej 7, Roskilde
	Considerations regarding strategic options for the company

	05.09.2005
	Metalvej 7, Roskilde
	Requirements for the system to be implemented, considerations regarding design issues 

	17.09.2005
	Metalvej 7, Roskilde
	Considerations regarding the number of use cases to be implemented for established for the project dateline 

	30.09.2005
	Metalvej 7, Roskilde
	Usability test of implemented use cases  (feed back)

	04.10.2005
	Metalvej 7, Roskilde
	Usability test consider user feed back

	14.10.2005
	Metalvej 7, Roskilde
	Usability test of implemented use cases  (feed back)

	16.10.2005
	Metalvej 7, Roskilde
	Usability test consider user feed back

	20.10.2005
	Metalvej 7, Roskilde
	Considerations regarding design and functionality issues, usability issues  

	30.10.2005
	Metalvej 7, Roskilde
	Final Feed back   
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� “E-business and E-commerce Management” // Dave Chaffey. – 2004. – p. – 188.





� Bambury (2002) “IT and Business Models” // Jonas Hedman Thomas Kalling // 2002. p.221.


� Bambury (2002) “IT and Business Models” // Jonas Hedman Thomas Kalling // 2002. p.222.


� “IT and Business Models” // Jonas Hedman Thomas Kalling // 2002. p.113.


� See Appendix for the table of meetings with the Company


� “IT and business models”// Jonas Hedman, Thomas Kalling. – 2002. – figure 2.2. - p. 53


� “E-business and E-commerce Management” // Dave Chaffey. – 2004. – p. – 198.


� “E-business and E-commerce Management” // Dave Chaffey. – 2004. – p. – 212.


� � HYPERLINK "http://www.emaillabs.com/resources_statistics.html" ��http://www.emaillabs.com/resources_statistics.html�





� “IT and business models”// Jonas Hedman, Thomas Kalling. – 2002. – figure 2.2. - p. 222





� Strategic options for the company in relation to the importance of the Internet as a channel (“E-business and E-commerce management”// Dave Chaffey. – 2002. – figure 5.15. – p.220)


� Building Web Solutions with the Rational Unified Process //A Rational Software and Context Integration. – 1999. – p.1.





� Iteration plane and risk list are presented in relevant part of appendix


� About users see Vision document.


� Some use cases can be collapsed (create, search, retrieve, update and delete) into one use case, known as a CRUD (“Applying UML and patterns” . - Larman. – 2002. – p.67


� Use case “Check e-mail” is given as example. Use case “Compose e-mail”  is presented in Appendix


� Creative Design Brief 


   Navigation Map


   Creative Design Comps 


   Design Elements


� See project phase plane


� The methods underlined in Design Class diagrams are marked as private.


� Full design class diagram with all set and get methods for use case “Check e-mail” is present in Appendix C2


�  Full design class diagram with all set and get methods for use case “Compose e-mail” is present in Appendix C2





�  Full design class diagram with all set and get methods for use case “Read e-mail” is present in Appendix D2





� Full design class diagram with all set and get methods for use case “Delete e-mail” is present in Appendix D2





� Full design class diagram with all set and get methods for use case “Log in” is present in Appendix E2





� Full design class diagram for all use cases with all set and get methods is present in Appendix D2





� Charles Darwin. Origin of the Species
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