                                                                                                                                             

DGI-byen

1. PROJECT ESTABISHMENT

1.1 The assignment.

The main objective of the project is to combine the theory of the three subjects Programming (PROG), Operational Management (OPM) and System Development (SYS) in order to give a solution for a business problem for a company. Solutions will be implemented in JAVA Programming Language using Relational Databases. 

The other objective is to get an experience of working in a group with different individuals and in collaboration with a real World Company.

The project will consist of 3 parts based on above-mentioned subjects.

Operational Management and Organisation.

 Will be used to analyse an existing company’s structure in order to define the way in with the prototype of the new company will be developed.

System Development.

Based on the business analysis documentation a model of the new system will be made with the techniques of Object Oriented Analysis. Different system specification will be shown to the user, and based on the chosen the Object Oriented Design will be made.

Programming.

Based on the previously made Object Oriented Design we are going to design a prototype of a new booking system relying on a Relational Database using SQL and on a stand-along application using JAVA platform. The prototype will have limited functionality due to the short time frame of the project.

1.2 Resources.

1.2.1 Technical Resources.

The tools listed below are standard and most of them are provided by the school. We will use them during the project.

Software:

· Microsoft Word 97/XP (Word Processor)

· Visio Professional v.5 (Chart Application)

· Microsoft Project (Project Plan Application)

· Interbase 6.0 (Database Management System)

· JAVA 2 SDK standard edition (Interface for Database)

· Microsoft Power Point (Presentation Application)

Hardware:

· PC at school and at home

· Laser printer at school

· Floppy disks for back-ups

· Internet and network driver for back-ups.

1.2.2 Human Resources.

Name
Address
Nationality
Telephone
Email

Martin
Holbækvej 26 st. t.v.

4000 Roskilde
USA
20917167
grenade@heaven.dk

Nataliya
Kildehusvej 2D 202

4000 Roskilde
Ukraine
26851027
nkukuyuk@hotmail.com

Said
Dalslangsgade 8j 101 2300 Kopenhagen S


Somalia
22387399
Said_h_Farah@hotmail.com

Olga
Kildehusvej 2C 001 

4000 Roskilde
Ukraine
27122715
Ok270377@rhs.dk 

Table1 Human Resources

There are 4 members in the group. They are from different countries and have different backgrounds.

Martin  Grenade comes from the USA. Martin graduated from the High School in 1983 in the State of the New Jersey. He has a working experience in operational management and logistics. Martin is a very active person, he enjoys being in nature and playing sports. He is very responsible and very good at interacting with people.

Nataliya Kukuyuk comes from the Ukraine. Nataliya graduated from Engineering and Technological University and has a B Sc. in Organisational Management. She is very active and is good at all three subjects.  She has very many other interests and according to that she is not devoted to something particular. But we rely on her and we expect a lot of good ideas from her.

Said Hussein Farah comes from the Somalia. Said was studying statistics and accounting in the institute and he did one year in the University on accounting. Here in Denmark he went to GIF and did one year of the high school. Said enjoys surfing the net and reading.  He is hard working and reliable person.

Olga Kazarina comes from the Ukraine. She graduated from Engineering and Technological University and has a B Sc. in Organisational Management. She is an active person and loves to spend time in front of her computer. She has a good overview of the studies and is good at keeping track of what is going on. 

Name
Strengths
Weaknesses

Martin
· doesn’t give up

· punctual

· has an experience in practical management

· good in compromising

· has a good sense of humour

· system development
· lazy, but never works better then  under pressure, more pressure more work done

· his daughter comes first

· missing experience in programming

· easy to get off the track

Nataliya
· management experience

· logical mindset

· energetic

· fast learning

· full of ideas

· programming
· always sleeping late

· always busy with her own problems

· not well organised

· system development



Said
· punctual

· willing to study and work

· takes things seriously

· hardworking 

· system development

· programming
· sometimes doesn’t follow the group

· management



Olga
· logical mindset

· well-organised

· punctual

· good overview of the project

· programming

· management


· lack of patient

· sometimes does not compromise

· easy to get off the track

· system development

Table 2  Group’s strength and weaknesses

None of the members has any experience working in a project group. But the group seems to be balanced. All members are interested in the quality of the project and are willing to work hard to reach the goal stated by the duration of the project. The group is giving itself a name “msn.ol”. We expect that everybody in the group will give the best of what they have in order to have a successful result.

We created a group’s E-mail account m_s_n_ol@hotmail.com and are going to use it for exchanging information and storing documentation.

1.3 Roles.

In order to get the best out of the group work the following roles have been created and taking into consideration the group members characteristics we have chosen the roles for each group member.

The Project Leader Martin Grenade, is the one who organises the work of the project group, keeps track of the project and co-ordinates the work of the group internally and externally. He is also the contact person for the communication with the company.

The Secretary Nataliya Kukuyuk, has to record the minutes on the meetings with the company. The records will help in case of misunderstandings.  Secretary also reads and corrects documents for grammatical and typographical errors.

Diary Keeper Olga Kazarina, keeps track of all documents created during the project, checks content of the documents to ensure consistency in the report produced.

Back Up Person Said Hussein Farah, has an important position. This person has to control the documents on electronic form and back them up.

1.4 Project Advisor.

Michael Claudius

Roskilde Computer Science College

Bakkesvinget 67

4000 Roskilde

Email: Claudius@rhs.dk
We are sure that Michael will bring fresh ideas to our project along the way as he posses a bundle of knowledge, which he has acquired from many years of teaching and from his experience of participating and heading of many projects.  From our previous experience with Michael we have learned that he is always ready to help and can easily show us the right track if we accidentally get off the road.

1.5 Contact person at DGI Byen.

Karin Madsen

Marketing Manager

DGI Byen

Tlf.

E-mail: km@dgibyen.dk
Karin Madsen seems very active in our project, open to new ideas, open-minded and helpful. We expect a lot of input from Karin.

1.6 Reference group

It is known fact that you notice other people mistakes more easily than your own. That is why the contact with the other company has been established. The group will go over our work and give us feedback from their evaluation.

Big Bowl

Contact person: Liliane Kayihura

E-mail titineli@hotmail.com
Class: 2i

Group: 4

1.7 Working procedure.

In order to make the group work effectively the team has established some guidelines to follow. Therefore, each day we will start with a meeting to review following days work and to ensure that previous days work is complete before we proceed. Leader is obligated to review each members work assignments for completion and at the same time delegate other members if more information is needed.

Each day the group will meet and work together on daily tasks according to the following steps:

· Reviewing home assignments, that were assigned to each member 

· Producing a suitable solution for the problem and assigning one or more of the group members to put it into an electronic document

· The document is sent to each back up side.

· Each member reviews back up sides each working day.

1.8 Back Up Procedure.

After receiving the documents from the editor the Back Up person is to store the data according to the following steps:

· Name the document, first two digits indicating the week number followed by the slash, then the letter indicating the subject (B- for business part, S- for SYS, P- for Programming), another slash and finally a short description of content.

Ex. 13-B-Report, 15-S-State Chart Diagram

· Copy the file into the appropriate folders on the project hard disk, located on the school server, Back Up person own hard dist, on the same server and finally on a floppy disk.

1.9 Project Success

· A report including the Pre-Analysis of the company, Object Oriented Analysis & Design and Implementation documentation is produced.

· Team members gained an understanding off Operational Management, Systems Development, Database Design and Java Programming.

· Project group has a positive experience in group work and a real world company.

· The report and prototype is delivered on time.

We also created baselines and timetable for the project, which can be found in Appendixes Baselines Specification and Timetable.

1.10 Work Contract

Working hours

· 8:30 to 15:30 Monday to Friday

· Easter: We will keep proceeding in our work on Easter holiday’s week 16 .

· Weekend work and extra hours will be acceptable if it is necessary.

Working Place

· Roskilde Handelsskole , other place acceptable if needed.

Decision Making

· When decisions are made each group member view will be considered and if a vote is required then the majority will prevail. In case of a tie, the project leader would decide which action will be taken.

Working Process

· Every working day will be started by a short repetition of the previous day’s work and then new assignments will be assigned.

· The way of performing work on assignments will be determined by the assignment in hand. As a whole work will be done in a group, but there will be also be individual assignments.

· Daily process will be evaluated at the end of everyday and individual home assignments will be distributed among the group members.

· If a group member is not able to attend a meeting, due to an appointment He/She has to inform the project leader.

· Any unexpected absentees such as sickness or circumstances beyond the control must inform the project leader immediately.

· Any member of the group who violate the group agreement will be fined and reported to administration if He/She is not ready to participate in the assigned project.

· If any member of the group is sick or absent for a period of more than two days’ His/Her responsibilities must be split among the group.

· Each member must fulfil His/Her commitments.

Expenses 

· Any expenses regarding the project will be shared equally among the group members accordingly.

Sanctions.
As we want to make our group work effectively the following sanctions will be applied to the ones who don’t follow the work contract:

· 5 Kr fee for been more then 30 min. late;

· 10 Kr fee for been more then 1 hour late;

· 20 Kr fee for not coming to the project work meeting and not informing the project leader or any other group member unless there are special circumstances.

Source of Communication

The primary source of communication outside of the working hours would be by mobile telephone, sms through Internet. And secondary source of communication will be through e-mails.

By signing this contract, I declare my agreement to the above mentioned terms.

Roskilde 19.03.2002

______________            


_______________

Martin Grenade



Said Hussein Farah

______________


_______________

Olga Kazarina



Nataliya Kukuyuk

2. PREANALYSIS

2.1 Introduction

In our project we are going to take a look at an organization’s internal and external environments and identify strategic factors that may require change. We are going to look at the core processes of the business, and the systems that helps run them so as we may get a better understanding off the processes that are incur in the daily operation of the organization.

The members off our group will conduct interviews as to how each function in the organization is manage. Also, functional input from the employees. As to how the job is handle in a day to day situation.

In our pre-analysis we would be using theories gain from our management and organization, operational management and business information systems, logistic and supply chain management, inventory management and environmental balance, production planning and total quality management and business process reengineering as it applies to our case.

By doing these steps we should be able to find a problem or problems and come up with a suitable solution or solutions to the problem. Which, we can then explain in a problem definition to the organization before proceeding into the final stages.

2.2 Company’s Overview

This paragraph is based on the information obtained from the company’s website and interviews held with the Marketing and IT Department manager.

DGI-byen is an unusual meeting and conference centre in the heart of Copenhagen, which offers clients a wide range of options for arranging exciting and unconventional meetings and events. The multi-centre has more than 22,000 square meters of meeting and conference rooms, a hotel, restaurant, cafes and modern sports facilities. Plus a swim centre and spa facilities.

2.2.1 History and Facts

You can find DGI-byen situated right behind Copenhagen’s Central Station in Vesterbro. DGI-byen is a multi-centre, a complex for culture, the world of business, and sports. DGI-byen offers a variety of meeting and conference facilities, cafes, restaurant and banquet rooms plus a hotel combined with an unusual swim centre, spa, modern facilities and bowling. The result is a dynamic, flexible multi-centre, which is used daily by schools, sports clubs, companies, tourists and visitors from near and far.

In December 1997, the Danish Royal Family inaugurated the first section of DGI-byen and the Danish Sports Association’s first national centre on the island of Zealand became a reality. The privately owned institution is the result of a collaboration between the Municipality of Copenhagen, the Rifle Association, and the Danish Gymnastics and Sports Association (DGI). In 1999, the second and third sections of the centre were inaugurated. The swim  center (Vandkulturkhuset) and Spa (Kurbadet) plus DGI-byens Hotel. All of the sections of DGI-byen were designed by the architect firm Schmidt, Hammer and Larsen.

2.2.2 Business Activities

Meeting and Conferences

 
If you’re looking for an exciting and different place to hold your next meeting or conference, take a closer look at the facilities offered by DGI-byen. There are modern, well-functioning conference and meeting rooms, which can be equipped with all the necessary AV equipment and with food from DGI-byen’s restaurant-Vestauranten. There are rooms for small meetings, rooms for up to 80 people, and large conference auditoriums with room for up to 1.400 people. Whatever type of meeting - be it a series of seminars, a presentation, a product launch, a fair, a reception or company party - DGI-byen’s concept and range of activities offer many options for giving participants a new and different experience. It is also possible to overnight at DGI-byens Hotel, one of Copenhagen newest hotels.



Restaurant and Cafes
The DGI-byen’s restaurant Vestauranten differentiates itself from other restaurants by offering to the customers well prepared, quality food - from simple dishes to the more sophisticated. Fine wines in all classes and special classes from castle bottled to exclusive vintages and the indispensable everyday wines, all at reasonable prices. The restaurant has a relaxed atmosphere and professional service. There is also rooms for 220 guests and welcome parties.

Hotel
The DGI-byen’s Hotel is one of Copenhagen’s new hotels in the centre of town, close to Tivoli, the Town Hall Square, and lots of exciting cultural and shopping activities. Like the rest of the DGI-byen, the three-star hotel was designed by the architect firm Schmidt, Hammer & Lassen. The hotel’s modern interior is simple and tastefully Scandinavian.

Swim Centre
The Swim Centre (Vandkulturhuset) is an unusual swimming facility with the super-ellipse shaped pool, climbing and diving pool, water playground for kids and no time limit on visits. The Swim Centre aims to set new standards for swimming as a sport and offers swimmers and club swimmers swimming conditions of the highest quality. The Swim Centre aims to create a place, which is more than just an indoor swimming pool. That’s why you will also discover that plays, dance shows, fashion shows, house parties, Spa evenings, movies, lectures and parties are taking place in the Swim Centre.

Spa

At the DGI-byen Spa (Kurbadet) traditional relaxing and revitalizing Spa treatments can be found. Also additional various treatments such as an aromatic bath, mudpack, facials and massages are offered to the customers.
Bowling Alley

There 10 bowling lines in the Bowling Alley. Besides there is a Café Strike, which offers light food and variety of drinks. The bowling lines can be booked in advance. 

Climbing 
There are many opportunities to climb at DGI-byen. There is a 10-meter indoor climbing wall - and an 18-meter outdoor climbing tower. From the top of the outdoor tower, there is a great view of downtown Copenhagen. The climbing walls are popular entertainment at bachelor parties and company arrangements. There is also a climbing wall in a diving pool.

Shooting 
The DGI-byen’s Shooting Range has 40 lanes for both handguns and rifles. Everyone can join the target practice - even beginners. The Shooting Range is very popular entertainment, for example, at bachelor parties and company arrangements where shooting contests are held and diplomas to the winners are handed out after.

2.3 Strategy Analysis

2.3.1 Structural Analysis

The structure of the company is both functional and divisional as illustrated in our organizational chart. The organization has three functional dept’s; Marketing and Information, Economy and Administration, and Research and Development and eight divisions. Each section is headed by its’ own manager. There is a board of directors and the director of operations is Niels Dalsgaard.

See appendix Organisational chat.

Board of directors and CEO co-ordinate the work of the organisation on the strategic level: setting strategic goals and plans for the entire organisation. However, the decision-making in the organisation is spread downwards to the managers and employees.

Three of the middle managers and director have regular meetings and make plans on the tactical level, which are to help execute major strategic plans and to accomplish a specific part of the company’s strategy.  These are decisions concerning finance, marketing, IT and so on.

All operational decisions are made on the operational level.  Each division has it’s own budget made by the manager of the division. All 8 managers meet twice a month to discuss current budget and asses future plans. So, all divisions share information and all information is available to the employees. Employees have certain amount of freedom in every day operations, so they can decide themselves how to do job in easy and more efficient way. Decision-making authority is decentralised in DGI-byen.

There are approximately 120 employees at DGI-byen with a fraction off these working as part-timers. There are 12 managers.

There for the span of control is around 10 Employees per manager. And from this we can conclude that the span of control is balanced for this kind of organisation. The organizational structure is flat.

Conclusion. 

Decentralised decision authority, flat type of organisation, balanced span of control show the general characteristics of a Learning Organization. The culture and management style refer to the Learning Organisation and will be analysed later on.  From our view of the organizational structure, we conclude that the company is built on a sound managerial strategy.  Employees, middle management and top managements are working in a friendly, well balanced and healthy internal environment.
2.3.2 Mission

DGI-byen’s mission is:

We want to be Denmark’s most innovative meeting place with the best offering of sports, cultural and business activities.

The mission of the DGI-byen, shows clearly that the organisation’s basic business scope and operations distinguishes itself from other similar types of organisations. In DGI-byen both the management and the employees knows the mission and they do their best to follow it.

2.3.3 Strategic Goals Analysis

The goals in DGI-byen is set on three levels: 

· Strategic

· Tactical

· Operational

The board of directors and CEO sets strategic goals, they show what the company wants to do on a strategic level. Strategic goals of the DGI-byen for the following 5 years are:

· Excellent service to customers

· Expending the variety of giving services

· No employee layoffs

These goals are clear and show DGI-buens direction for the future.

2.3.4 Strategy

The overall direction for DGI-byen is satisfying the rising requirements and needs for service of the customers. The existing strategic goals in the organizations focus on increasing customer service as a distinct competitive advantage. The explicit strategy, which is the plan of actions for reaching strategic goal, concentrates on providing more services by expanding the variety of a given service: visions for the coming years include an underground parking garage, a super modern meeting and conference wing, an outdoor parking area, and a green oasis where guest and visitors to DGI-byen can enjoy and relax.

By distinguishing themselves from other facilities in the same field of business the management of DGI-byen is following the differentiation strategy, by offering a wide range of additional services to guest, visitors, or customers of DGI-byen. By doing this they are attracting more customers, who has special needs and interest in these activities.

The company’s core is combing eight types of activities under one roof, which has given DGI-byen the advantage in the market. It is a multi-centre built for everyone and opens to everyone.

2.3.5 Cultural Analysis

As a typical learning organisation DGI-byen has a strong and adaptive culture. The main values of the company’s culture are given below:

Human responsibility

· Take responsibility for DGI-byen, our surroundings and ourselves

· Take action when we see that others need help

· Respect our differences and make room for everyone

Cooperation
· Work for the whole of DGI-byen so that our work conditions are optimal

· Participate and discuss things openly and honestly

· Contribute good ideas

Enterprise and dynamic

· Are on the cutting edge (or… are at the forefront of developments)

· Are action oriented

· Are good at finding solutions

Quality and service minded

· Greet everyone with a smile and positive attitude

· Live up to customer expectations

· Are attentive and considerate

· Demand the best of ourselves and our products

Development oriented

· Are innovative in terms of products and work processes

· Ensure ongoing training

· Are pioneering

· Are willing to change

Result oriented

· Promote a sales consciousness in all departments

· Are cost conscious

· Achieve our financial goals

Being a learning organisation DGI-byen uses team-work very widely. There are 8 teams functioning in the organisation, one in each department. The teams were built with an aim of giving everybody in the whole organisation a good overview of the vision of the company. These teams are cross-divisional and each one is headed by the manager of the division. The main advantages of these teams are as follows:

· They allow DGI-byens employees and managers to exchange information

· They generate suggestions for coordinating all business units

· They develop new ideas and solutions for existing organisational problems

· They assist in the development of the new organisational practices and policies

Decentralization also fits perfectly the strategy of empowerment employees in the DGI-byen. Much freedom in the organisation indicates high level of delegation authority and responsibility in day-to-day operations. This is also one of the characteristics of learning organisation.

2.3.6 Management Analysis

Leadership stile in DGI-byen is generally democratic. All managers can be described as democratic managers.  The CEO Niels Dalsgaard, as well as the other managers, delegates authority to others, encourages participation and relies on expert and referent power to influence subordinates.

Motivation is a very important issue in DGI-byen. Employees are motivated on the esteem level in Maslow’s hierarchy of needs, which implies increased responsibility, recognition and high status. The top management highly motivates employees by using a strong adaptive culture: building teams, trying to make employees follow the mission.

In DGI-byen all employees are very welcome with the new ideas.

Few times a year DGI-byen organises a party for the whole company, where employees can communicate in informal way and that keeps their belongings need fulfilled. 

Staff benefits- free use of DGI-byens facilities.

Management By Wondering Around is one of the important internal processes. DGI-byen has an open-door policy according to the employees. Employees feel free to come up to any manager and talk about their problems or just thoughts, every employee will be heard and needed actions will be taken.

2.4 External environment and how DGI-byen deals with it.

DGI-byen is located in an attractive neighbourhood, in the middle of Copenhagen, next to the central station.  As known, Copenhagen is an active commercial town with an active business association and plenty of unique tourist attraction.

External environment of DGI-byen consists of general environment and task environment.

2.4.1. General environment.

We look at general environment as development of technological environment, socio-cultural environment and economic environment.

There is a permanent development of technological environment, which includes scientific and technological advancement in specific industries as well as in a society at large. DGI-byen uses IT techniques, which are standard in the hotels guests database is computerised. DGI-byen is using modern technology in all areas and constantly updates it with the new more advanced version.

Socio-cultural environment, which represents the demographic characteristics, as well as norms, customs, and values of general population positively influences the work of the DGI-byen. First of all, tourism is permanently increasing which brings new customers to the hotel. Secondly, the health conscious of people makes them use the sport facilities, like swimming centre, spa, and bowling alleys, of the DGI-byen.

Economic environment, which represents the general economic health, makes its positive influence on the DGI-byens work.  DGI-byen functions in a healthy economic environment with the strong customer purchasing power and low unemployment rate. 

The range of customers is expanding according to the stable economical and technological development in Scandinavia.

Building an Øresund bridge brought a lot of new customers – Swedish business travellers and people seeking external leisure. 

2.4.2. Task environment.

The task environment of the DGI-byen includes its competitors, customers and suppliers.

2.4.3. Customers.

 The customers of the hotel and conference halls in the DGI-byen are mostly business travellers and organizations, national and international tourists. The great deal of all their customers is made up of business people from Scandinavia and Germany.  

The customers of the swimming pool, the spa, bowling hall, shooting alleys and the restaurant are local citizens, sportsmen on a special treatment, youth sport organisations as well as the customers of the hotel.

One of the most important tools DGI-byen uses concerning it’s customers is CUSTOMER RELATIONSHIP MANAGEMENT (CRM). It enables the customer to interact with the company through various means including the web, telephone, fax, email and receive a constraint level of quality service.  CRM tool helps DGI-byen to provide end-to-end customer care through it’s services.  An example of using CRM is DGI-byen’s website www.dgibyen.dk  where all information about each unit is available and constantly updated. Through the website customer can obtain information about all facilities, prices for using it and a general information about DGI-byen, it is also possible to book a room in the hotel or a conference hall online. 

2.4.4. Competition.

There is no straightforward competition for the DGI-byen. DGI-byen doesn’t take customers from the competitors, other hotels or swimming pools, the growth GDI-byen has experienced has been parallel with the growth of the business travellers in general. 

DGI-byen is working in cooperation with DGI sport organisation, which is Danish Gymnastic and 

Sport Association, and Copenhagen Commune.  It is one of the most important competitive advantages of the organisation. DGI-byen is not only a service organisation, but also a sport association.

DGI-byen is kind of unique organisation and it avoids competitors by differentiation itself from others in the same type of industry. 

2.4.5. The “Three C’s”.

  The “Three C’s” illustrates the relationships between Customers, Company and Competition. It shows competitive advantage of DGI-byen compared to other companies in the same business. The source of competitive advantage is found in ability of DGI-byen to differentiate itself in the eyes of customers from its competition. 

Competitive value advantage   is as follows:

· Offering multi activities at the same place to the customers 

· Convenience for travellers and local customers

· Quality- quick and reliable service

· Giving a possibility to the hotel customers of using the swimming pool and spa every day during staying in the hotel free of charge

· Swimming pool was built according to a new unusual circular design, which makes it very popular

· Buffet and dinners are available in the swimming pool

· Multi use of swimming pool (the bottom can be raised and lowered, which makes it ideal platform for product presentations, lectures, fashion shows, plays, exhibitions or as a dance floor)

· Location- close to the central station

· Available banquet rooms for receptions, weddings, press conferences in the restaurant building

 Productivity advantage:

· Being part of sport association DGI
· Skilled management and labour
As we can see DGI-byen adds a lot of customer value to its services. The competitive situation of the DGI-byen can be viewed in a simple matrix that shows how the market place of the company depends on value and productivity advantage.
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Figure 1 Competitive Advantage

  DGI-byen has many value advantages but the price is still very high. DGI-byen is not aiming to become a cost leader and is satisfied with its market position as a Service Leader.

2.4.6. Product life cycle.
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Figure 2 Product Life Cycle
DGI-byen is still in the growth phase.

In 1997 the first section of DGI-byen was open to the public. It was the Danish Sports Association first national centre. Later on in 1999 the swimming centre and the spa were inaugurated. Later on DGI-byen acquired the hotel.

As we can see through its history DGI-byens experiences permanent growth and in the near future they are planning to acquire more sections: underground parking garage, super modern meet conference wing, an outdoor parking area and a green oasis.

As it is a very competitive service area DGI-byen differentiates itself by constantly upgrading its services to its customers in order to keep the company in a growth phase of the life cycle.

2.4.7. Gaining competitive advantage through Operational Management and problem formulation.

To understand the competitive advantage of DGI-byen it is not enough to look at a service it gives. According to Michael Porter competitive advantage must be gained through performing all it’s primary and support activities. It is what creates a basis for differentiation. We think that an improvement on the operational level will give a competitive advantage to DGI-byen. 

Operational procedure.

There are plenty of operations going on in DGI-byen. We would like to describe on of them- booking of the conference hall.

A customer makes request (1) by phone, through the Internet, personally or by other means to book a conference hall on a specific date with the specific circumstances. The availability and the conditions are checked(2,3), the data is taken from the Conference Hall’s Data Base(4), if positive the hall is booked(5) and the respond is given to a client(6) within 24 hours. Throughout the whole procedure one person, called contact person, responsible for this particular conference is available to a customer.  The information about the customer, the state of the hall and the booking is stored in the DataBase (7, 8, 9).  After the reservation was made the confirmation is sent to a customer (10) and customer has to approve it within a certain period of time (11).

Data Flow Diagram
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Figure 3 Data Flow Diagram

The drawing shows how one particular operational procedure is made, but when it comes to a situation when a customer wants to book several activities at the same time the booking person faces a problem. It is not possible to book several activities using the existing system. The booking person would have to contact another booking person of the other unit to reserve an activity.

See appendix Rich Picture.

The reason for this is that each unit of DGI-byen was built at different time and each unit got it’s own system. There for there is no interaction between systems. It is very time consuming, increases lead time and causes loss of information. As a result the top management is not able to gauge customers demand. It also creates repetition for the users, demands more expenses and more people involved in the process, causes delays in bookings line using the same system. A person would have to contact another person in a relevant unit and then that person would do a booking. 

2.5 Business Information system

Business conditions change daily on the unstable world market and only precise planning and the ability to get information on time can provide the right answer to new demands and it is needed to achieve high service levels.

Today's management information systems can support the wide variety of people performing distributed business processes efficiently and reliable as well as they can manage incomplete and uncertain information.
A management informational system is the system that provides information for the management activities carried out within the organization. This consists of hardware and software, that accepts data and store in the database, process and retrieve information. 
To improve the competitiveness of DGI-byen and provide better communication within the company, the objective of BIS is to develop a new highly innovative tool allowing for a higher degree of automation and integration as well as redesigning of business processes.

2.5.1. DGI-byen and Business Information system

Usually several information systems help to run an enterprise. DGI-byen has four types of working system:

· Financial system, that takes care both of Account Receivable and Account Payable

· Inventory systems for each business unit dealing with orders and keeping track on inventory 

· Booking systems for each business unit ensuring reservation processes of conference halls and sport facilities

· Office information systems as message-handling systems, document-management systems etc.

Today's information systems in the organization are designed for each business unit apart. Some of them are only loosely connected to each other and integration of information is a cumbersome and time-consuming process. At the time being IT-infrastructure only maintains partial aspects of the business tasks. There is no system, which supports distributed business activities as a whole. 

2.5.2. New System.

The system will incorporate systems of all existing units. It will improve the operational procedures in DGI-byen it will help management in making tactical decisions. And this should give them a competitive advantage. For example, using the new system the booking manager will be able to book several activities according to a customer’s requirements within the same system. 

2.5.3. Functionality.

 This project will address the requirements for the future Business Information Systems by developing innovative Business Information System to define and perform some organizational tasks. In the same time, new information management system has to fulfil the new demands:

· Incorporation all existing systems
· Simplified and speedier creation and control of data in financial, managing ,inventory and booking processes
· Prevention of loosing data

· Assist management in making decisions and different reports concerning customers and  internal environment
· Storing  all data in  corporate database
·  Updating information from one source and easy access to on-hand information from each sub-system with restrictions
The information system has the capability to store, retrieve and process quantitative data. This capability is combined with technologies for both integration of related information in compound documents and supporting the co-ordination of the information flow within processes. The system will be simplified to every- day users, which allow a flexible adaptation of DGI-byen managers and employees to the system.

Based on the above described functionality of an innovative information system, can shortly be characterized as a process and document-oriented Decision Support, Reservation System and Reporting System for corporate planning and booking, flexibly adaptable to organizational day-to-day activities and capable of calculating with uncertain and uncompleted information.


2.5.3. Benefits to the DGI-byen
DGI-byen can have many benefits though having this system. Firstly, internal users can use the database to have an overview data of customers, reservations of conference halls, inventory etc. Secondly, top and middle managers can have easy access and get all necessary information about what is going on in the business units or in the organization as a whole, which make easy to control any organisational processes. Last but not liast, the DGI-byen management can reduce periods for decision making, which allow the organization rapidly react to changes in the external environment. To sum up, we can say that this new system in general is definitely beneficial for DGI-byen.
2.5.4. DGI-byen’s new system and Enterprise Resource Planning (ERP)

The DGI-byens new information system based on the ideology of ERP. 

 ERP  - integrated software program that runs off a single database so that the various departments can more easily share information and communicate with each other
A system is a packaged business software system that lets a company: 

· Automate and integrate the majority of its business processes.

· Share common data and practices across the enterprise.

· Produce and access information in a real-time environment.

ERP stands for enterprise resource planning, a software system that aims to serve as a backbone for your whole business. 

The idea behind our new system is that the software needs to communicate across functions and divisions (f.ex: booking system). New system vanquishes the old standalone computer systems in finance, booking, inventory and replaces them with a single unified software program divided into software modules that roughly approximate the old standalone systems.

It will integrate key business and management processes in DGI-byen to provide a sky-level view of much of what's going on in organization.
2.5.5. Resistance to change
Whenever changes take place, there is always opportunity to meet resistance to those particular changes. There will be feeble attempt to resist to implementation of new system. DGI-byen is a learning organization .That means, all employees obtain the vision of company ,are   involved in the processes of improving the way of day-to-day operations and concern about final results. Though some points of resistance to change should be taken into consideration.  

If you simply install the software without changing the ways people do their jobs, you may not see any value at all—indeed, the new software could slow you down by simply replacing the old software that everyone knew with new software that no one does.

2.5.6. Feasible or not.

DGI-byen is a well-established company adapted to the changes in the society and in technology for the years of existence. The mission of the company is first and for most directed to the customers, improving the service towards them.

The new system we are suggesting is consistent to everything said above. It will without a doubt improve customer service the performance of the employees. 

The prototype will be build on advanced object orientated techniques and will contain several of the capabilities mentioned above. In order to transform the prototype into an integrated business tool additional development is needed.

3. OBJECT ORIENTED ANALYSIS

Overview.

In this chapter we are going to look at the chosen system and analyze it. The scope of OOA is to 

Describe what the future system should emphases, and not only how the data should be stored, 

Moved, and processed.

Analysis will be based on the knowledge gain from the pre-analysis part.

For our object-oriented analysis we are going to use the following methods: Problem Domain (PD), 

List of Classes and Events, Events tables, Structural Diagrams and State Charts Diagrams,

Application Domain, Use Cases, Functions, and Navigation Diagram.

The goal of OOA is to try to get a complete overview of the entire system.

3.1 Problem Domain

Problem Domain.

Problem Domain is the description of what the computerized system is about. It also includes the parts of reality that the system should help administrate, monitor or control (p.6)

In our PD objects can be customers, reservations, employees, requests, services and reports.   We analyze the problem domain for understanding the system’s context and the way of representing this to the final users.
3.1.1 The System.

According to Lars Mathiassen a user should have several definitions of a new system to choose from. The new system can be a combination of several definitions with a fewer or more features. We made 3 system definitions and the choice of the system was based on the interview with DGI-byen’s management, where all possibilities were discussed. As a result, DGI-byens management and we “developers” came to an agreement on the choice of the system.

One of the proposed systems has more administrative functions and is developed mostly for managerial purposes. For example, making reports, billing and creating census and graphical layouts. The functionality of the other 2 systems is similar and they were squeezed together into one final.

The following System Definition has been chosen for developing:

The computerised system will be a tool to monitor and control booking for the conference halls. 

The data about the customer, hall and booking will be stored in a database. The new system will enable the user to find, store and process the information about a customer, hall and booking.

 The system is designed to run as a stand-alone application, but in the future will be used as a subsystem and may be required to access other division subsystems and provide a limited access to the users of other subsystems. In the future it will also be able to make reports for the top management. The system will work in an environment where the users are familiar with computers.

Functionality
Registration, Searching, Updating and Deleting of the information about the customers, conference halls and bookings of the conference halls. 

Application
Creation of documents compatible to the functional system, which will be used by employees who will Administrate, Monitor and Control: customers, conference halls, and booking.

Technology
The prototype is to be a stand-alone system running on standard PC using Java platform and interbase.

Conditions
The users are not IT professionals, so the system is to be simple and user friendly. The project has a limited time frame and will be developed into a prototype only.

Object
Customers, conference halls, and booking.

Responsibility
A monitoring and controlling tool. 

3.1.2 Classes and Objects.

To model the problem domain, we start with the class activity. The main tasks are to find Classes & Objects(C&O), classify objects and events and select which classes and events the system will maintain information on.

For us to be able to have many C&O.  We held interviews with several managers in DGI-byen. In order to better understand the environment, where the system is going to be implemented.  And after, we held a brainstorm session during which we wrote all possible candidates for classes, objects and events.  Dividing them according to possible subsystems for better overview.

Subsystem specification

System: 
No.
Version
Date
Initials

Booking system
 Financial system
 Inventory system
Office Informational

System
Administration system

Audio

Banquet

Bowling

Business organisation

Caffe

Company

Computer

Confirmation

Contact person

Customer

Educational organisation

Exhibition

Hall

Hotel

International client

Manager

National client

Projector

Receptionist

Rejection/cancellation

Report

Request

Reservation

Respond

Restaurant

Room

Scanner

Schedule

Sport facilities

Sport organisation

Status

Table

Video

Visitor
Account

Account Payable

Account Receivable

Bill

Budget

Customer

Discount

Employee

Guest

Hall

Invoice

Payment

Purchase

Report

Room

Table

Visitor


Accessories

Catalogue

Goods

Invoice

Item

Material

Merchandise

Order

Product

Stock

Supplier


Archive

Computer

Database

Desktop
Document

Fax

Hardware

Information

Phone

Printer

Scanner

Software


CEO

Department

Director

Division

Employee

Information

Manager

Plan

Rules

Secretary

Security



Table3  Candidates for Classes

Taking into consideration the size of proposed system and the limited time of the project.  We are only going to look at and analyze only Booking system for the Conference Halls.  Which could become a base for further developments. We eliminated all candidates for C&O and events for Booking system of the Conference Halls, which seemed irrelevant to us at first sight.

System: Booking system for Conference Halls
No.
Version
Date
Initials

Audio

Business organisation

Company

Computer 

Confirmation

Contact person

Customer

Educational organisation


Exhibition

Hall

International client

Manager

National client

Projector

Receptionist

Rejection/cancellation
Report

Request

Reservation

Respond

Scanner

Schedule

Sport organisation

Status

Video 



Table4 Class candidates for booking system for Conference Halls.

General types of classes

By making the following table we were expecting to find some new candidates for classes.

System: 
No.
Version
Date
Initials

General type
Classes

Resources


Systems


Things
Computer,  Audio, Video, Projector ,Report

People and Roles
Customer, Receptionist, Visitor, Manager, Contact person, Employee

Places
Hall

Concepts
Reservation, Confirmation, Rejection, Request, Respond, Exhibition 

Devices
Scanner, Printer

Organisation
Sport organisation, Business organisation, International client, National client, Educational organisation, Company



Descriptions
Status, Schedule, Occupied 

Table 5 General types of classes

During categorising of classes we didn’t come up with any new candidates for classes but it helped us to better understand the dominant areas of the system.

Evaluation of classes candidates.

Every candidate class have to be evaluated as during the process of finding we have got the classes that may not to fulfil the criteria for classes or not to belong to our PD. During this evaluation we consider whether the classes could be combine in one, as they can not hold the unique information. We also take into account the generalisation-specialisation structure of classes.

Subsystem: 
No.
Version
Date
Initials







CLASS 

NAME
TYPE
PART OF PD
UNIQUE ID
INFOMATION
REGISTRATION
OBJECTS
ANY EVENTS
REASON

Status
A








Type
A








Business organisation
C
(
(
(
(
(
(


Company 
C
(
(
(
(
(
(


Confirmation
C
(
(
(
---




Contact person
C
(
(
(
(
(
(


Customer
C
(
(
(
(
(
(


Educational organisation
C
(
(
(
(
(
(


Employee
C
(
( 
(
(
(
(


Hall
C
(
(
(
(
(
(


International client
C
(
(
(
(
(
(


Manager
C
(
(
(
(
(
(


National client
C
(
(
(
(
(
(


Printer
C
(







Receptionist
C
---







Rejection/cancellation
C
(
(
(
---




Report
C
(
(
(
---




Request
C
(
(
(
(
(
(


Reservation
C
(
(
(
(
(
(


Respond
C
--
--
--





Schedule
C
---







Sport organisation
C
(
(
(
(
(
(


Audio
I








Computer
I








Projector
I








Scanner
I








Video 
I








Table 6  Evaluation of classes candidates.

Shorts are used as follows:

Type

C: Class 

A: Attribute

I: Irrelevant

O: Other

Selection of classes.

After this evaluation we have chosen classes for our system. Some of them might be excluded or additional added later on.  In the table we made short description of each classes with the attributes that we think the classes will have. We will look at the attributes more detailed later on in design. Focusing at the attributes we found that class Customer has the same attributes as Company ‘cause companies are actually the customers of DGI-byen as a whole organization and the users of Conference Halls in particular. And what is more, we ascertained that the classes as Business organization, Educational organization and Sport organization are the subclasses to class Customer.
System: 
No.
Version
Date
Initials

NO.
CLASS

NAME, ATTIBUTES
REASON

1
Customer[Name, Address,

Phone No., e-mail….]
A company using a Hall for holding conferences, meetings, lectures etc. Reason is to identify the user of facilities.



2
Hall [Number, Capacity, Type...]
A room for holding events. Should to have identification for making reservation. 

3
Reservation  [ID, Customer Name, Hall Number, Date…]
The final result of booking process which indicates the status (availability) of hall.   

4
Request [ID, Customer Name,  Number of People, Date…]
A document sent by customer to ask for a reservation. Have to be register for starting booking process. 

5
Contact person [Name, CPR-no, Address, Phone No.,e-mail….]
 Reservation is assigned to the Contact person. He/she is staying with the customer during the whole the conference and responsible for the whole service process.  

6
Business Organisation [Name, Address,

Phone No., e-mail….]
Business Organisation using a Hall for holding conferences, meetings, lectures etc. Reason is to identify the user of facilities.

7
Educational Organisation [Name, Address,

Phone No., e-mail….]
Educational Organisation using a Hall for holding conferences, meetings, lectures etc. Reason is to identify the user of facilities.

8
Sport Organisation [Name, Address,

Phone No., e-mail….]
Sport Organisation using a Hall for holding conferences, meetings, lectures etc. Reason is to identify the user of facilities.

9
International Organisation [Name, Address,

Phone No., e-mail, Country….]
International Organisation using a Hall for holding conferences, meetings, lectures etc. Reason is to identify the user of facilities.

10
National Organisation [Name, Address,

Phone No., e-mail….]
National Organisation using a Hall for holding conferences, meetings, lectures etc. Reason is to identify the user of facilities.

11
Manager [Name,  CPR-no, Address, Phone No., e-mail, Department….]
Is a person who co-ordinates the activities of a specific department.

12
Receptionist [Name,  CPR-no, Address, Phone No., e-mail….]
Person who registers the request and assigns it to the contact person.

13
Employee [Name,  CPR-no, Address, Phone No., e-mail, Position…., ]
Is the person who is working in an organisation.

Table 7 Selected classes

3.1.3 Events

Find possible events in the Booking System for Conference Halls

Events are directly connected to C&O because an event is an instantaneous incident involving one or more objects. As a result events are used to define and understand them. That is why we also have to find events and evaluate them systematically. In order to find events we use the same method as we used for finding the classes- a brainstorm session. We came up with the following events:

System: Booking system for Conference Halls
No.
Version
Date
Initials

Call_Received

Conference_Finished

Contact_Person_Created

Contact_Person_Found

Contact_Person_Updated

Controlled 

Customer_Arrived

Customer_Created 

Customer_Deleted 

Customer_Depatured Customer_Found

Customer_Served 

Customer_Updated 

Employee_Created

Employee_Updated

Employee_Found

Employee_Deleted

Hall_Booked 

Hall_Checked

Hall_Created 

Hall_Deleted
Hall_Found

Hall_Updated Information_Saved

Information_Reviewed Invoice_Sent

Mail_Reseived

Request_Checked Request_Deleted Request_Read 

Request_Sent/Received
Request_Saved Report_Made

Report_Printed_out Reservation_Approved Reservation_Created

Reservation_Cancelled

Reservation_Updated

Reservation_Found

Table 8 Possible events in the Booking System for Conference Halls

General types of events
In OOA it is advantageous to categorise the events according to general type with the purpose to find new possible events.
System: 
No.
Version
Date
Initials

General Type
Events

Work/Production
Customer_Arrived, Customer_Depatured, Customer_Served 

 

Transportation 


Consumption


Life cycle
Customer_Created, Customer_Deleted, Customer_Found, Customer_Updated,

Hall_Created, Hall_Checked , Hall_Deleted, Hall_Found, Hall_Updated, Request_Created /Saved, Request_Checked, Request_Deleted, Request_Read, Request_Sent/Received, Contact_Person_Assigned, Contact_Person_Created,  Contact_Person_Found, Contact_Person_Updated, Employee_Created, Employee_Updared, Employee_Deleted, Reservation_Found, Reservation_Created, Reservation_Cancelled, Reservation_Updated



Career/Education


Contacting/Exchange
 Call_Received, Hall_Booked, Invoice_Sent, Mail_Reseived, Reservation_Approved,

 Reservation_Confirmed



Monitor and control
Controlled, Information_Reviewed

Planning/Management
Report_Made, Report_Printed_out



Table 9 General types of events

Evaluation of the found events acco rding to the general types helped to define the dominant areas of the system and find new events as Contact_Person_Assigned and Reservation_Confirmed.

Event candidate list evaluation

In the following table we made evaluation of the found events according to different criteria.

Subsystem: 
No.
Version
Date
Initials

EVENT 

NAME 


TYPE
PART OF PD
INSTANEOUS
REGISTRATION
ATOMAR
ANY OBJECTS
REASON

Call_Received
E
(
(
(
(
(
This event means that request have been received by phone call. Later on, it ‘ll replace by Request_Received.

Conference_Finished
E
-




Means that event taken place in rented hall is finished. Not a part of our PD.

Controlled
F







Customer _Created
E
(
(
(
(
(


Customer_Arrived
E
-




Means the event as conference ,meeting etc. starts.

Customer_Deleted
E
(
(
(
(
(


Customer_Depatured
E
-




Have the meaning as Conference_Finished. 

Customer_Found
E
(
(
(
(
(


Customer_Served
E
(
(
-


Deal with customer is over.

Customer_Updated
E
(
(
(
(
(


Hall_Booked
E
(
(
(
(
(
Hall rented by particular client on certain date and time. 

Hall_Checked
E
(
(
(
(
(
Check the availability of hall for certain request.

Hall_Created
E
(
(
(
(
(


Hall_Deleted
E
(
(
(
(
(


Hall_Found
E
(
(
(
(
(


Hall_Updated
E
(
(
(
(
(


Information_Reviewed
E
(
(
---


Hits all classes as Customer, Hall, Reservation, Request

Information_Saved
E
-






Invoice_Sent
E
-






Mail_Reseived
E
(
(
(
(
(
This event  means that request have been received by mail. Later, it ‘ll replace by Request_Received.

Report_Made
E
(
(
--
--
--


Report_Printed_out
E
--
--
--
--
--


Request_Checked
E
(
(
(
(
(
 Check the availability of hall for certain reques

Request_Deleted
E
(
(
(
(
(


Request_Read
E
(
(
(
(
(


Request_Saved
E
(
(
(
(
(
Saved request in temporary file.

Request_Sent/Received
E
(
(
(
(
(


Reservation_ Created
E
(
(
(
(
(


Reservation_Approved 
E
(
(
(
(
(
Booking manager confirmed a customer that request could be satisfied.

Reservation_Cancelled
E
(
(
(
(
(


Reservation_Confirmed
E
(
(
(
(
(
Customer confirmed the acceptance of reservation.

Reservation_Found
E
(
(
(
(
(
Search made on given reservation.

Reservation_Updated
E
(
(
(
(
(
The data in reservation were changed.

Contact_Person_Created
E
(
(
(
(
(


Contact_Person_Assigne


E
(
(
(
(
(
Receptionist assigns one contact person to each registered request.

Contact_Person_Found


E
(
(
(
(
(


Contact_Person_Updated


E
(
(
(
(
(


Contact_Person_Deleted
E
(
(
(
(
(


Table 10 Evaluation of Event candidates

We also found events: Created, Found, Updated and Deleted for Employee class, but they are the same as for Contact Person class and we didn’t put them into event table.

Events for the Customer class are considered the same as event for International, National Customers, business Organisation, Sport Organisation and Educational Organisation. They were not put into the table.

It’s not necessary the end result, as in OOD we will get better understanding of what is going on in our system as we go along and through re-evaluation.

Evaluation Matrix: Event table 

When we have completed the lists for class and event candidates we evaluate them using the Event Table. It helps to see the connections between classes and objects and determine structures. 

Event /Class
Customer/international/ national/ business org./educat. org./ sport org.
Hall
Reservation


Request


Contact person/ Employee

Class**Created
+
+
+
+
+

Class**Found
*
*
*
*
*

Class**Deleted
+
+
+
+
+

Class**Updated
*
*
*
*
*

Reservation Confirmed
+
-
+
-
-

Hall _Booked
*
*
*
*
*

Request_Received
*
-
-
*
-

Hall_Checked
-
*
-
-
-

Report_Made
*
*
*
*
*

ContactPerson_Assign
-
-
-
+
+

Table 11 Event table

** Class stands for all classes                 

Shorts are used as follows:

Type

+: Once

*: Several

-: None



3.1.4 Structures
The purpose of making structures is to explain and understand relations between C&O with the help of an event table described in a previous section.

[image: image15.jpg]


There are 3 types of structures, according to Lars Mathiassen, namely generalization- specialization, aggregation and association. Represents a collection of related classes, where candidates can be found either by analyzing the properties (attributes) or behavioral patterns (event table) or both. A general class describes properties common to a group of specialized classes. The structure expresses inheritance: Specialized classes inherit the properties and behavioral pattern of the general class. 
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Figure: 5 Generalisation- specialisation structure

In this structure we show class Employee as a general class for Contact Person, but in our future analysis we are not going to have classes as Employee, Receptionist and Manager, because after a short discussions we decided that these classes are not a part of our Problem Domain.

Aggregation structure is a structure where a superior object consists of a number of inferior objects (the parts). In order to find candidates for aggregation structures, we consider the classes individually and in pairs, because we have to assess whether an object consists of another class.

Figure: 6 Aggregation structure [image: image16.wmf]National
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Figure 4 Generalization-Specialization Structure


Reservation can not exist without a Request. It means that in order to makes a Reservation Contact person should to have Request made by Customer. Several Reservations could be made on one Request, but each Reservation responds only to one Request. That’s the Reason for having cardinality 0.n and 1.1 respectively. 
Association structure represents a structure, where a number of equally ranked objects are related to each other. Therefore, we look for classes that are tied at the same level, are equal. 
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Figure: 7 Association structure

As shown in Figure we have three associations between Request, Customer and Contact Person.  In order to book a Hall for certain date and period Customer makes a Request, that later on is assigned to the Contact Person.  Contact Person makes a Reservation on request. All classes are not so strongly related to each other as in aggregation and don’t define property of each other.

Final Class Structure
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Figure: 8  Classes structure

To evaluate our structure we followed Lars Mathiassen evaluation criteria:

· Structure type must be used correctly. We use aggregation type of structure to show relation between Request and Reservation. It is used correctly because reservation is created from request and can’t stand-alone. The are no more aggregation in the structure. We also show generalisation- specialisation as a relation between Customer, National and International and between Employee and Contact Person. Association shows parallel dependency between classes. 
· Structure must be conceptually true. The names, concepts and structural relations reflect the user’s understanding. 
· Structure must be simple.  In our structures we avoid unnecessary connections.
3.1.5 Behaviour
Behaviors describe the patterns of the individual classes in our system. These patterns are represented through state chart diagrams showing all the events and states involved of the focused classes. State chart diagrams provide a good overview step by step of the processes a class can go through. We decided to study the behavioral patterns of the main classes; Hall, Reservation and Request.
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Figure: 9  State chart Diagram for Hall

After the hall has been created it can be reserved (booked), found and updated. Once it’s been reserved it’s state changes to occupied. While occupied the hall can still be booked and updated. After the hall have been freed the hall’s status become again available.  If the hall has been damaged and is under repair its state changes to being repaired. While being repaired the hall can be updated and booked.  The hall can be deleted, f. ex rebuilt to a storage room. 
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Figure:  10  State Chart Diagram for Reservation

When reservation is created its in a passive state. While being in a passive state reservation can only be cancelled, then it goes to the End State. If the reservation has been approved it changes it’s state to active. While in the state of active it can be updated or cancelled.  

[image: image20.wmf]Passive

Active

Approved

Updated

Cancelled/ Deleted

created

Cancelled


Figure:  11 State chart Diagram for Request

After the request has been created it is in the state registered. Then it is assigned to a contact person, who checks the availability of halls and contact the customer if there is a hall available. If the hall is not available request changes the state to reject. While the request is in active state the reservation can be made. From registered state it can go to the end point when it was cancelled. After making the Statechart diagram we found that the event Request_Updated doesn’t exist. Customer order can only be updated after the reservation has been made.

3.1.6 Event list


 

We concentrate on discussion how the reservation of the hall is made after the request has been approved by looking at the statechart diagrams and using the event tables we dot the following event lists: 

HALL 
No.
Version
Date
Initials

NO.
EVENT

NAME


ATTRIBUTES

1
Created
ID_No, Status, Capacity, Type

2
Found


3
Booked
Date_Booked, Customer_ID, Reservation_ID

4
Update


5
Damaged
Date, Condition

6
Checked


7
Repaired
Date, Ammount_Repaired

Table: 12 Event list for hall

REQUEST 
No.
Version
Date
Initials

NO.
EVENT

NAME


ATTRIBUTES

1
Received
Request_ID

2
Registered
Customer_ID, Capacity, Date, Conditions

3
Found


5
Deleted


6
Checked


7
Approved
Reservation, Date

8
Respond_sent
Date

Table: 13 Event list for Request

RESERVATION 
No.
Version
Date
Initials

NO.
EVENT

NAME


ATTRIBUTES

1
Created
Reservation_ID, Hall_ID, Customer_ID, Date

2
Found


3
Approved
Date, Customer_ID,  Reservation_ID

4
Updated


5
Confirmed
Date

6
Cancelled


7
Deleted


Table: 14 Event list for Reservation

Conclusion

By making an event list we found some new attributes for events. Probably, not all attributes were found but we will come back to these in OOD.

Some of the attributes are not relevant here in the Booking System for Conference Halls, though they could be relevant for the other system. For example, date and conditions for event damaged.

3.2 Application Domain

The Application Domain (AD) is the part of the user organisation that administrates and monitors a problem domain. It includes the human users, other computerised systems and the way they use or operate on system.

 The purpose of explaining the usage of system is to determine how the actors interact with the system. To show these interactions, firstly, we identify and describe the actors in actor table, than analyse use cases and describe them though use case list and later on in design though the use case specifications.

Secondly, we define the systems functionality through functions and attributes. At the end we make a navigational diagram that presents an overview of the windows in the users interface and the relation between these windows.

3.2.1 Actors and Use Cases

Actor Table: 

There are five actors in our system and we evaluate them in the following table.

System: 
No.
Version
Date
Initials

NO.
ACTOR

NAME
REASON/DESCRIPTION



1
Receptionist 
Takes incoming information about the customer, makes request and assigns it to the contact person



2
Contact person
Follows a particular request from when it was assigned to him/her till the end state. Makes reservations.



3
Manager
Monitors the system and makes reports.



4
Printer
External device use for printing.

Table 15 Actor table

Making an actor table gave us a better understanding of different actor types and is a starting point for choosing the correct level of user interface and system protocols. We found that the actor Printer is, actually, just external device for printing reports and doesn’t use our system. Further down we don’t include printer in our Evaluation table of Use cases and Actor.

Use case list

Use case is a pattern for a delimited interaction between a computerised system and actors in the application domain. It focuses on what existing system does or a new system should do.

In the following table we evaluate use cases for the use case candidates.

System: 

Booking System
No.
Version
Date
Initials

NO.
USE CASE

NAME
REASON/DESCRIPTION

1
Check Hall
Is done automatically

2
Contact Person Assigning
Is done automatically

3
Customer Delete
Only a manager is allowed to do this. He checks if the customer has been involved in activities for a particular period of time by performing Search and presses delete button if needed.  

4
Customer Registering
The use case occurs when a contact person or receptionist or manager enters a new customer in the system. He/ She selects a register menu under the Customer enters customers’ information and confirms registration.

4
Hall Delete
Only a manager is allowed to do this. He searches for a particular hall and presses delete button.

5
Hall Register
This use case occurs when a manager enters an information about a new hall into a system. The same procedure as for Customer Register.

6
Report Making
Managers or contactact persons can make statistical reports if it’s needed.

7
Request Delete
This happens when receptionist goes to a request menu, enters the number of request and clicks delete button. 

8
Request Registering
This occurs when a new order has been received. Receptionist selects requests register menu and enter all information needed.

9
Reservation Confirming
Occurs when an actor wants to confirm a reservation. Actor clicks on a particular reservation and then clicks on Confirm button.

10
Reservation Delete/Cancel
This happens when a contact person clicks on a specific reservation from the list of his/her reservations, then a screen with the reservation details pops up and he clicks on delete button.

11
Reservation Registering
This happens when an actor (contact person) has a new request assigned to him and he makes a reservation for this request.  

12
Search
This occurs when an actor opens a Search screen for a particular class. He enters Search information and presses ok button.

Table 16 Use case list

Evaluation Matrix: Actor table: 

In the following table shows the involvement of different actors in different use cases. It gives an overview of the interaction that occurs.
Evaluation U/A

Booking System
No.

Usecase/Actor
Receptionist 
Contact Person 
Manager

Check Hall

(
(

Contact Person Assigning
(



Customer Delete


(

Customer Registering
(
(
(

Hall Delete


(

Hall Register


(

Report Making
(
(
(

Request Delete

(


Request Registering
(



Reservation Confirming

(


Reservation Delete

(


Reservation Registering

(


Search
(
(
(

Table 17 Actor table

After making this evaluation we got a better overview of the system, of which actors are involved in which use cases.

3.2.2 Functions

We will try to define the systems functionality through functions found in the application domain. The purpose of looking for functions at this stage is to get an overall impression of what is going on in the system. The list bellow shows the functions that Actors will use to interact with the system. This will give us an overview of the systems functionalities.

#
Function Name
Reason

1.
Request Register
Each customer’s request must be registered- date, number of people, etc.

2
Request Search
It must be possible to search for a specific request.

3
Request Update
It must be possible to change customer’s request before the reservation was created according to customer’s wants.

4
Request Delete
After the reservation has been created it must be possible to delete a request.

5
Reservation Register
To register a reservation of a particular hall for a specific time by the customer.

6
Reservation Search
It must be possible to search for a particular reservation by different criteria.

7
Reservation Update
If customer wants to change the condition of the reservation, contact person must be able to do that.

8
Reservation Delete
If reservation has been cancelled or the conference has finished it must be possible to delete reservation.

9
Hall Register
Halls must be registered, their states and standard attributes.

10
Hall Update
It must be possible to update an information about the hall.

11 
Hall Search
To search for a hall by different criteria.

12
Hall Delete
If the hall was rebuilt to a storage room (for ex.) it has to be deleted.

13
Customer Register
Customer’s personal information must be registered.

14
Customer Update
If the customer’s personal information changes it must be possible to update it in the system.

15
Customer Search
To find a customer by different criteria.

16
Customer Delete
It must be possible to delete a customer from the system.

18
Reservation Confirm
When a customers confirms a reservation it must be registered.

19
Contact Person Assigned
It must be possible to assign particular contact person to a particular request. 

20
Static Reports
To make reports by request.

21
Print Report
It must be possible to print reports.

Table 18  Function table

Conclusion on Application Domain

The system doesn’t consist of very few functions. We decided to postpone determining function’s type, specification, complexity and uncertainty for OOD. Then we will also do the specification of the most complex functions. 

3.3 Interfaces

Interfaces are facilities that make a system’s model and functions available to actors.

It is very important to analyse interfaces properly to make sure that the user will understands the computerised system.

 3.3.1 The user

The system we are developing is going to have several users: receptionist, manager and a certain number of contact persons. DGI-byens employees are used to work with computers, so we don’t expect any problems of understanding of how the system works.

3.3.2 Selected dialogue style

In our system we choose two dialogue patterns, which characterised the dialogue style: Menu Selections and Form Fill-in. These patterns are suitable for frequent users and routine task, which correlates to our system users.

 A menu dialogue as per user is the basis for the interface of this system. The menu provides a functionality to navigate through the system. The main screen menu opens for Request, Contact Person, Reservation, Hall, Customer & View. Then in these screens it is possible to see connections between Contact Persons and their Requests and Reservations, Reservations and Halls, Requests and Customers. 

Form fill-in is also used in our diagram. Such an entry is required from an employee to search or update data. It is the most common way of entering data, and it works by going through a number of related fields. It gives advantage of simplifying the data entry. 

3.3.3 Navigation Diagram 

On the following page a navigational diagram presents an overview of the windows in the users interface and the relation between these windows. The program opens with the main window and is exited from this window. Due to the space consideration all windows are not shown. The windows will be designed using Java platform to construct a prototype.

4. OBJECT ORIENTED DESIGN

4.1 Overview

In this phase of our project we will look at our analysed documents and structures, so that we may have a better understanding of how the planned system architecture defines the design activity. The revised structure will be divided into model, function, interface component, and specification of the more complex components will be given in order to have a detailed and precise Design Document to be used during implementation.

4.2 Design Criteria

A design criterion helps to determine whether a design can be implemented. It should ensure that the criteria can be met and fulfilled, it also measure how well a design fulfils the requirements generated in the analysis stages. However a design must show these prioritise criteria: has no known major weaknesses, must balance all or several criteria, and is usable, flexible, and comprehensible. Also a design cannot be considered complete, until all the specified goals are achieved and all evaluations are fulfilled according to the design specifications. In the table shown below is a list of criteria and their priorities on the intended system that is going to be designed.

Criteria
Very important
Important
Less important
Irrelevant
Fulfilled
Reason

Usable
(




The system is used for registration and reservation of conference hall.

Secure


(


Users require a login to access system, holds private info of customers.

Correct

(



Important that all requirements are met and fulfilled, cohesive with the org. Booking system req. 

Reliable
(




Very important cause of day-to-day usage.

Testable




(
Relevant to the system not to the prototype.

Flexible




(
Cause its only a prototype we doesn’t need to look into these criteria.

Comprehensible

(



Users should have some knowledge of the system.

Interoperable




(
Irrelevant to our project

Table 19 Criteria Evaluation

Conclusion

The most important criteria for our system as we can see is that the system are usable, and reliable. The system is easily adapted to the organisation, work related, and technical contexts. Also the system should be operational and no know major weaknesses exist.

4.3 Component Design

In Objected Oriented Design our system will be divided into 4 components: Problem Domain Component (PDC), Function Management Component (FMC), Human Interaction Component (HIC), and External Interaction Component (EIC).

4.4 Problem Domain Component (PDC)

The PDC is the part of a system that implements the problem-domain model or the objected system. It handles the storage of data through different functions and interfaces. The result of the model-component activity is a Revised Version of the class diagram from the analysis activity. This means that new classes, attributes, structures can be found to represent event, which has been found in the previous analysis.
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We reviewed the most complex state chart diagrams and restructured them to embedded state chart diagrams, separating iterations from sequence and selection. The reason for that is a to get a better overview of the system and to ease an implementation.

Figure: 12 Embedded StateChart Diagram Reservation
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Figure: 13 Embedded StateChart Diagram Hall
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Figure 4 Generalization-Specialization Structure
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Figure 15 Embedded StateChart Diagram Request

During restructuring process we found that the cancellation of request cannot be made when the Request is in the Registered State, it has to be either Checked or Active. As soon as request registered it is assigned to contact Person, which means that only Contact Person can update Request. Furthermore we don’t register the event Rejected, and if Request is not approved, it goes directly to the end.

4.5 Private and Common events.

The purpose of splitting events into private and common for different classes and analysing them is to find new classes and attributes.

Events and attributes:
Hall:
Attributes:

Private events:
Created

Repaired

Damaged

Updated
Hall_ID, Status, Capacity, Type

Date_Complete

Date

Capacity, Status, Type

Common events:

Reserved
Date_Start, Date_End, Hall_ID, Customer_ID, Reservation_ID, Request_ID, Status, Number_Of_People

Request:
Attributes:

Private events:
Registered

Updated
Date, Number_Of_People, Request_ID, Organization_Type, Organisation_Name, Phone_No, Date_Start, Date_End 

Number_Of_People, Date_Start, Date_End, Date

Common events:

Reservation_Created

Assigned
Date_Start, Date_end, Hall_ID, Customer_ID, Reservation_ID, Request_ID, Status, Number_Of_People

Contact_Person_Id

Reservation:
Attributes:

Private events:
Approved

Updated


Status, Date

Date, Date_Start, Date_End, Number_Of_People

Common events:

Created
Date_Start, Date_end, Hall_ID, Customer_ID, Reservation_ID, Request_ID, Status, Number_Of_People, Date_Cofirmation

Contact Person:
Attributes:

Private events:
Registered
Standard Attributes

Common events:

Assigned
Request_ID

Customer:
Attributes:

Private events:
Registered
Standard Attributes

Common events:




Table: 18 Events and Attributes

During splitting events into private and common we found new attributes for events such as Date_Confirmation for Reservation_Approve and Date for Reservation_Update.  

Reservation_Approved could be our new class. Because it could be useful to register the Date, when a particular reservation was approved. But after deep discussions we decided to leave Date_Confirmation as an attribute in the class Reservation.

We also were discussing an event Reservation_Updated and whether it should become our new class or not. It would be useful to register the date when it was updated and what exactly was updated in order to avoid misunderstanding when a customer comes in and there is a difference between customer’s order and what was registered in the system. But then we talked to the contact person in DGI_byen.  And we were told that each contact person spends a significant of time on each reservation discussing the details, and updates. etc. with the customer that this kind of misunderstanding is simply never occurred and the possibility of occurrence is very low. So, we decided that there is no need for a new class.

We also discussed the classes: National & International Customer, Business Organisation, Sport Organisation and Educational Organisation, which we had before, in OOA and came to the conclusion that we don’t need these classes and we will only have attributes Country and Type in a Customer class.

4.6 Function Management Component

OOD Functions table.

Here we review our old function list. We define functions complexity, type, uncertainty and specification.

#
Function Name
Complexity
Type 
Uncertainty
Specification

1.
Request_Register
S
U
L
N

2
Request_Search
S
R
L
N

3
Request_Delete
S
U
L
N

4
Reservation_Register
C
U
L
S

5
Reservation_Search
S
R
L
N

6
Reservation_Update
S
U
L
S

7
Reservation_Delete/Cancel
M
U
M
S

8
Hall_Register
S
U
L
N

9
Hall_Update
S
U
L
N

10 
Hall_Search
M
R
L
N

11
Hall_Delete
S
U
L
S

12
Customer_Register
S
U
L
N

13
Customer_Update
S
U
L
S

14
Customer_Search
M
R
L
N

15
Customer_Delete
S
U
L
S

16
Reservation_Confirm
S
U
L
N

17
Contact_Person_Assigned
S
U
L
N

18
Statictic_Reports
C
R
H
S

19
Print_Report
S
R
L
N

Table: 19  Functions  table

Shorts are used as follows:

Complexity
Type
Uncertainty
Specification

S: Simple

M: Medium

H: Complex
R: Read

U: Update

C: Compute

S: Signal
L: Low

M: Medium

H: High
I: Implicit

N: Name

T: Text

S: Specification detailed

Some of the functions mentioned above may be more complexes then the others as their behaviour is unknown. As the function specification is used to describe the functions in greater details for deeper understanding a function sufficiently and eliminating the uncertainties during implementation,we decided to specify two complex functions: Cancel_Reservation and Reservation_Register . 

Name: 

Cancel_Reservation





Purpose: Register a cancellation of reservation  

Preconditions: Reservation must exist

Postconditions: Reservation is  deleted

Trigger events:  Reservation cancelled by customer or due date passed

Type: Update

Frequency: Unknown

Input: Reservation  Number

Output: Errorcodes, changed status

Algorithm:                  

Search Reservation Number

2a. Delete the Reservation. Go to step 4 OR

Check Reservation_ Status and Date_Confirmation

IF Date_Confirmation is passed and Reservation_Status is passive a positive Errorcode is generated (Reservation is deleted)

Hall_Status is reactived as available

Cancellation process is completed

End



Placement: FMC_Request

Use Cases: Reservation_Cancelled/Deleted

Objects: Reservation

Preliminary Data structure: 

Remarks: If  Reservation is cancelled by Customer directly( by phone call, mail, fax etc.),than We delete the reservation without checking the Reservation_Status and Date_Confirmation

Table: 20 Cancel Reservation

Name: 

Reservation_Register





Purpose: Register a reservation 

Preconditions: Request must exist

Postconditions: Reservation is Registered

Trigger events:  Request is assigned to Contact Person

Type: Update

Frequency: Unknown

Input: Request ID, Contact_Person_ID

Output: Errorcodes, changed status

Algorithm:            

1. Open Request

2. Check Hall_Status

3.1.IF Hall_Status is available then Hall is assigned to Reservation and Hall_Status is changed to booked

3.2. IF Hall_Status is repaired then Check the Date_Complete then

3.2.1.  IF the Date_Complete is before date required then Hall is       assigned to Reservation and Hall_Status is changed to booked 

                                4.  ELSE  Errorcode is generated

                                5.  End 

Placement: FMC_Request

Use Cases: Reservation_Registering

Objects: Reservation, Contact_Person, Request 

Preliminary Data structure: 

Remarks: 

Table: 21  Register Reservation

4.7 Conclusions on FMC

During this part of design we looked at system functionality’s closely and evaluate the complexity and uncertainty of each function. The system doesn’t consist of very complex functions. Only a few have a medium level of complexity and two has medium level of uncertainty.  Then we came to the conclusion that the part of the system we are building is simple and if some problems should arise we feel confident that we can handle it. 


Figure 16 PDC & FMC Components

4.8 Interface Components

Interface components are designed to provide the interactions between Actors and system. As human actors and computerised systems have different behaviours we distinguished two types of interfaces: Human Interface Component (HIC) and External Interaction Component (EIC).

4.9 Human Interface Component (HIC)

 HIC is a part of the system that allows the users to interact with the system. A good user interface is adaptable to the users work task and their conception of the system. During the design of the HIC we have to take into consideration the usability and the technical platform on which our system will run. In our system we choose two dialogue patterns, which characterised the dialogue style: Menu Selections and Form Fill-in. These patterns are suitable for frequent users and routine task, which correlates to our system users.

Looking at each of the FMC elements we created 5 HIC classes:

HIC_Hall
A collection of procedures related to the Hall classes

HIC_Contact_Person
A collection of procedures related to the Contact Person classes

HIC_Customer
A collection of procedures related to the Customer classes

HIC_Request
A collection of procedures related to the Request classes

HIC_Statistics
A collection of procedure related to Statistics Report classes

External Interaction Component (EIC)

EIC is a part of a computerised system implementing the interaction between two or more systems. Our system interacts with only one external device-printer, the external device -EIC_printer. In the following drawing shown function component and interface components without connection for better overview.

Sequence diagram and Use Cases

To better understand the overall interactions between actors and system we reviewed our OOA use cases and made several use case specification. We describe Reservation Registering, Search and Reservation Delete.

Use-Case description:
 Reservation Registering
No.
Version
Date

Yyyy.mm.dd
Initials

Purpose: To book a conference hall

Primary Actor: Contact Person 

Secondary Actors: Manager

Precondition: Request Window is open.

Description:

Actions:

1. Actor clicks on “Create Reservation” button.

3. Actor clicks on the “Hall” button.

5. Actor fills all fields with necessary information and clicks “OK”


System’s Response:

2. System pops up a window  Create Reservation

4. System gives the message ”No available Hall. Try another date.” If all halls are booked

ELSE    Pops up a window with Number of suitable Hall

6.The system checks that all the required fields has been typed

IF fields are missing

A message pops up signalling the mistake.

ELSE

     8. A message  that the operation is successful 

     9. System goes back to the Request window.



Secondary Use Cases: 

Preliminary Objects: Request, Contact Person, Reservation, Hall

Preliminary Functions: 

Remarks:

Table: 22  Reservation Registering

Use-Case description:
Search
No.
Version
Date

Yyyy.mm.dd
Initials

Purpose: To find a needed information about a specific object

Primary Actor: Contact Person, Receptionist, Manager 

Secondary Actors: 

Precondition: Main Screen is active

Description:

Actions:

1. Actor chooses an object he wants to search for.

3. Actor clicks on Search.

5. Actor types in a Search criteria and clicks on “Perform Search”


System’s Response
2. System pops up an objects menu.

4. System pops up a Search menu with the Search criteria.

6. System shows a result.



Secondary Use Cases: 

Preliminary Objects: Request, Contact Person, Reservation, Hall

Preliminary Functions: 

Remarks:

Table: 23 Search

Navigation diagram can be found in Appendix Navigation Diagram.

This navigational diagram helps us to gain a clearer picture of how to move from one screen to another in our system. It is likely that we will have some changes on it as we shift into the database design, since the diagram is based on logical/ abstract study representing ideas only.

5. DATABASE DESIGN

Now that we have completed OOA and OOD, we are ready to move into the implementation phase. We are going to design a database that can hold all our data with a specific information, which means we take our design and transform it into data dictionary. We change the PDC to EE/R Diagram, so that a database can be easily implemented, with all the needed details. Before the physical implementation we must consider the logical Database Design.

5.1 Logical Database Design

Here we build the logical Database Design, which is represented by the local logical data model. Then we map the models into a set of tables, using normalisation.

5.1.1 Building local logical data model.

Identifying Entities.
First we document the main entities, which are the same as PDC classes found in the OOD.

Entity name
Definition/Description
Remarks/ Occurrences

Contact_Person
Is a registered employee.
Assigned to a request.

Hall
A registered place which can be reserved by a customer.
Can be associated with reservation only.

Customer
A registered person who reserves the hall
Can be associated with reservation only.

Reservation
A registration of a booking.
Is associated to Customer and Hall, is aggregated to a particular request.

Request
A registration of a particular order.
Is associated with Contact_Person only.

Table 25 Identifying entities

Identifying Relationships.
In the following table relation’s documentation is shown, the most important relationships that exist between entities, cardinality and participation.

Entity 
Relation
Entity 
Cardinality
Participation

Contact_Person
Is assigned


Request
1…1:0…*
O:M

Request
Carries
Customer
0…*:1…1
M:O

Reservation
Carries
Hall
0…*:1…1
M:O

Request
Holds
Reservation
1…1:1…1
M:M

Table 26 Identifying relationships

Identifying attributes for entities.

Here we define all attributes for the entities, their primary and foreign keys. Each entity has an ID, which will be the primary key attribute for an entity.

Entity
Attribute
Key
Description
Default Value
Allowed

NULL
Composite

Customer
Customer_ID

Name

Org_Name

Phone_No

Address

City

Zip Code

Country

Email

Fax

Account_No

Type


PK
Business, educational, sport organisation.
Dk
NO

NO

NO

NO

NO

NO

NO

     NO

YES

YES

NO

YES




Contact_Person
CP_ID

CP_Name

CP_Phone

Address

City

Zip Code
PK




NO

NO

NO

NO

NO

NO


Hall
Hall_ID

Status

Capacity

Type


PK




NO

NO

NO

NO


Reservation
Reservation_ID

Request_ID

Hall_ID

Status

Date_Approved
PK

FK

FK


Becomes active when a customer confirms a reservation.

NO

NO

NO

NO

NO


Request
Date_Made

No_Of_People

Request_ID

Date_Start

Date_End

CP_ID

Customer_ID
PK

FK

FK




NO

YES

NO

NO

NO

NO

NO


Table 27 Identifying attributes for entities.

Now when all attributes are placed on entities in the system we determine attribute domains for this logical data model. In the following table we specify domains for the attributes, data type, set of attributes and a format, if exists.

Entity
Attribute_Domain
Data Type
Set Of Value
Format

Customer
Customer_ID

Name

Org_Name

Phone_No

Adress

City

Zip Code

Country

Email

Fax

Account_No

Type
VarChar(11)

VarChar(30)

VarChar(30)

VarChar(20)

VarChar(30)

VarChar(10)

Integer(8)

VarChar(3)

VarChar(40)

VarChar(20)

VarChar(10)

VarChar(10)
Any Values

Any Values

Any Values

0…9;-

Any Values

Any Values

Any Values

Any Values

Any Values

0…9;-

0…9;-

Any Values
No specific format

No specific format

No specific format

No specific format

No specific format

No specific format

No specific format

No specific format

No specific format

No specific format

No specific format

No specific format

Contact_Person
CP_ID

CP_F_Name

CP_L_Name

CP_Phone

Address

City

Zip Code
VarChar(11)

VarChar(10)

VarChar(20)

VarChar(8)

VarChar(30)

VarChar(10)

Integer(4)
Any Values

Any Values

Any Values

0…9;-

Any Values

Any Values

Any Values
No specific format

No specific format

No specific format

No specific format

No specific format

No specific format

No specific format

Hall
Hall_ID

Status

Capacity

Type
Integer(2)

VarChar(10)

Integer(3)

VarChar(20)
Any Values

Any Values

Any Values

Any Values
No specific format

No specific format

No specific format

No specific format

Reservation
Reservation_ID

Request_ID

Hall_ID

Status
Integer(4)

Integer(4)

Integer(2)

VarChar(10)
Any Values

Any Values

Any Values

Any Values
No specific format

No specific format

No specific format

No specific format



Request
Date_Made

No_Of_People

Request_ID

Customer_ID

Date_Start

Date_Finish

CP_ID
Date

Integer(3)

Integer(4)

VarChar(11)

Date

Date

VarChar(11)
Any Values

Any Values

Any Values

Any Values

Any Values

Any Values

Any Values
No specific format

No specific format

No specific format

No specific format

No specific format

No specific format

No specific format

Table28 Format

 Here we created domains for each attribute. The sql-statements for creating the domains can be found in the appendix SQL.

It’s often easier to visualise a complex system rather than decipher long textual descriptions of such a system. The use of Entity to Entity Relationship (EER) diagram helps to represent entities and how they’re related to one another more easily. Here is our first shot at an EER diagram based on our previous made design.    

EER Diagram.
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In the EER diagram all relationships are binary, there are no recursive relationships among them. There is one weak entity Reservation, it can not stand alone, without Request, Hall and Customer entities.  

Entities are now described as relations with primary keys, an instance of object becomes a tuple in a relation that has an attribute with unique value for each tuple.

5.1.2 Creating tables for the logical data model.

Here we crate tables for logical data model, check table structures using normalisation, define integrity constrains and then review our logical data model.

Creating and normalising the tables.

The transformation from OOD to EER is almost complete, most of the relations are in 3d NF because we have analysed the classes (now entities) and their attributes and removed iterations.  Now we proceed with normalisation from 1NF to 3NF in order, to better understand our data.

General requirements when normalising relations:

· All attributes must be maintained

· Relations should be in 3NF

· No functional dependency must be lost

The following relations are going to be normalised: Customer, Hall, Contact Person, Reservation and Request. 

Customer

Cusomer_ID
Name
Org_Name
Phone
Address
City
Zip_Code
Country
Email
Type
Account_No

PK


[image: image7]This table is in second normal form, because each of the intersections of every column and record contains only one value (first normal form) and the values in each non-primary column can be worked out from primary key column.

But this relation is not in the third normal form, because City can be worked out from Zip_Code attribute.

So, we have to normalise Customer relation to third normal form. It is as follows:

Customer

Cusomer_ID
Name
Org_Name
Phone
Address
Zip_Code
Country
Email
Type
Account_No

PK


[image: image8]
City

Zip_Code
City

PK
 


[image: image9]Now Customer entity is normalised to third normal form.

Hall

Hall_ID
Status
Capacity

PK


[image: image10]
Hall entity is in the third normal form. Hall_ID is a primary key. There are no foreign keys in the relation. Hall is a strong entity.

Contact_Person

CP_ID
CP_Name
Phone
CP_Address
City 
Zip_Code

PK


[image: image11]
Relation Contact_Person is not in third normal form, because Attribute City can be worked out from an attribute Zip_Code. So, we normalize Contact_Peson relation into 2 relations: Contact_Person and City.

Contact_Person

CP_ID
CP_Name
Phone
CP_Address
Zip_Code

PK



City

Zip_Code
City

PK
  PK


[image: image12]
Now relations are in the third normal form.

Request

Request_ID
Date_Made
No_Of_People
Customer_ID
Date_Start
Date_End
CP_ID

PK


         FK



FK


[image: image13]
Relation Request is a weak entity in a way that it can not stand along without Contact_Person and Customer. First we wanted to compose primary key from Customer_ID and CP_ID, but then after consulting with DGI-byen we came to the conclusion that one contact person can have more then one arrangement with the same customer. So, Request_ID attribute has been chosen for the primary key.  Relation is in third normal form.

Reservation

Reservation_ID
Request_ID
Hall_ID
Status
Date_Approved

PK

FK
FK


[image: image14]
Reservation is a weak entity. It can not stand alone without Request entity. Reservation_ID is a primary key, Request_ID and Hall_ID are foreign keys. Relation is in third normal form.

During the process of normalisation, a transitive dependency was found twice in relations Customer and Contact_Person between Zip_Code and City.  So, we decided to create a new relation called City, where the primary key is Zip_Code.

The normalisation results can also be seen on the Logical EER model- Appendix???.

Integrity constraints. 

Integrity constrains are, constrains that we wish to impose in order to protect the database from becoming inconsistent. We consider the following 5 types of integrity constraints:

· Required data (some columns must always contain a value, they are not allowed to be null. It was defined in a previous step).

· Column domain constrains (Set of values legal for the column. For example, reservation status can only be passive and active).

· Entity integrity (Primary key are not allowed to be null).

· Referential integrity (a constraint of the foreign keys in the tables). An example of cascade (when a parent record is deleted, the child records are deleted automatically can be found in Appendix SQL, when all reservations made from a request are deleted if the request is deleted).

The reviewed EER Diagram is shown in Appendix Logical EER.

In this part we produced logical database design, which gave us a better overview of the system. The set of tables represents the entities, relationships, attributes and constraints in the data model. Now we are ready to do the physical database design.

5.2 Physical Database Design

Physical database design is a process of producing a description of the implementation of the database, storage structure and access methods to achieve efficient access to the data.

During physical design we will translate the logical data model for the target DBMS, analysing and deciding the physical representation such as secondary index and file organisation. The design of the security mechanism will not be made, as it is not important for the implementation.

Relations for target DBMS.
The process of creating relations and business roles is documented in Appendix??? In a form of script written in Data Definition Language, which has been designed for Interbase DBMS.

File Organisation 

The file organization is automatically handled by the Interbase DBMS.

We decided not to create unique or secondary indexes for the database. The reason for that is that the tables in the database are quite small, and it will be more efficient to search through the table then to store an additional index structure.

5.3 Conclusion on DB Design

During the design we transformed our Object Oriented Model to an EER Diagram. This has been further analyzed and a new relation City has been derived from it during normalization. Then we chose an Interbase as DBMS and went to the physical design by designing the Database of the target DBMS.

Now we are moving on to creating a prototype, which will be written in Java.

6. PROTOCOL

The script is written in java. We designed GUI for 7 windows: Main, Contact Person, Customer, Hall, Reservation, View and Request. Due to the limit of time we were not able to put functions on all of them. So, only in request window some buttons are working. The user can create request, search for a specific request (general search), update request (general) and delete request.

Prototype can be found in Appendix Prototype. Windows and the functionality are discrided in the Appendix Interface Documentation. 
7 CUNCLUSION AND EVALUATION

Product Conclusion

The first part of our project has been the business analysis of DGI-byen as a company. In this we described the present situation of DGI-byen underlining all weak and strong points we found. Through Business Information System the suggestion of how to improve company’s competitive advantage has been given. The new system has been described and we moved to the analysis part.

Object Oriented Analysis and Design are the subjects where we learned the most. In the beginning we had a lot of questions, but as we were going along the project the understanding of analysis and design didn’t seem as abstract as before. In analysis we created the basis for Design by describing the logical structure of the classes and their behaviour.  We first looked at the functionality of the system and their interaction with the actors, took a look at the interfaces. 

At the Design stage we went deeper into the system describing specifically the object model and the functionality related to it. We produced the document that can get us ready to start the implementation phase of our project.

Then we moved to the Database Design and Implementation. We basically transformed our Object Oriented Model into EER Diagram, which was further analysed We used Interbase for the implementation of the Database.

A prototype has been implemented in Java programming language. But we felt that we could make it better if we had more time for it. A prototype shows the main windows and has some functionality.

Evaluation

There was a good co-ordination among the group members both socially and in regards to this project. We had some long, interesting discussions, which sometimes opened the door to new ideas and perspectives. But also, on the other hand, we have felt that we are a grout where each member wants to do things as correct as possible and this tends to lead us into the deeper discussions. Sometimes leaving us with more questions than answers. However, we have learned that for next time, we will set aside time for discussions before we start having it and stop it  in time and take a vote if needed.

Advisors. 

Michael Claudius has been our project advisor. He has been a great help for us. Micael has been criticising our work a lot, but that helped us to stay on a right track and to do as good job as are capable of.   Michael believed in us from the very beginning, he was always saying to us that we’ll do fine. He has been a great support. Without him our project would   never be as it is now.

Klavs Frisdahl has been very helpful on a business part. And he also has been available during the whole project.

Susanne Ruge and Henrik Kjer helped us to design and implement Database and Prototype.

Product.

At the end of the project we decided to give ourselves kind of evaluating  by comparing  the project with the project success  criteria.

· A report including the Pre-Analysis of the company, Object Oriented Analysis & Design and Implementation documentation is produced.

The documentation of the project has been finalised, though we ran a bit out of time  and didn’t have a much time for programming as we planned to have. But anyway, the report is produced and in general we are satisfied with the work done.

· Team members gained an understanding off Operational Management, Systems Development, Database Design and Java Programming.

Yes, we did! From the Personal Opinions, which can be found in the appendix Personal Opinions, it seems that everyone has gained  and understanding of all three subjects.

· Project group has a positive experience in group work and a real world company.

Yes, we do. We had some communication problems in the beginning of the project, but it seems like everybody is going to miss working together.

· The report and prototype is delivered on time.

The due day is tomorrow. We were supposed to finish yesterday. As we said before we were a bit behind the schedule  but now we are done and the project will be delivered on time.
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