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Synopsis:

We as a group are going to analyse the organisation Big Bowl in Valby.

Big Bowl has at the time no flexible/ independent reservation system for the lanes and restaurant.

We will look at the possibilities of a reservation system as a whole, making it easier for customers to make reservations and for employees to make any bookings. As a matter of fact we see better possibilities in making the company increase their efficiency with a reservation system. Our hope is to eliminate overbooking and “bottleneck”.

The analysis throughout the report is based on “real life” information provided by Big Bowl.

Names and addresses are fictive as to protect current registered customers.

Preface:

Primary Purpose

This report is part of a second semester project at Roskilde Business College, School of Computer Science. The purpose of the project is to provide an overview of the project and the presentation as part of our final exam for the second semester. The project is going to use the theory and methodologies from three different subjects (Management, Organisation and Operation Management, System Development I and Programming).The Objectives of this project is for us to acquire skills in organising and managing a minor development project through the entire course of the development from the pre-analysis to the implementation of the prototype.

Secondary Purpose

The purposes for the project are as follows:

· Learn from the experience gained from “Management”, “Organisation” and “Operation Management”

· Using the methodology of Object Oriented Analysis & Design in system development

· Apply relational database and design methods to develop a prototype of a reservation system

· Gain knowledge of how a real life organisation functions

Audience

The primary audience will be the teachers in the subjects Business, System and Programming, as this is a school project. The secondary audience will be the managers at Big Bowl, who can then decide as to whether they would like to make use of the suggestions we have provided through this report. Present and future students of Roskilde Business School, so as to share or gain experience from our work.

Content

This report has been divided into three parts:

Business Analysis

In this part of the project, we will analysis the organisational structure, strategies, logistics, environment and organisation as a whole. Once analysed, we would chose a problem to solve, which incorporate Operational Management and a thorough study will be carried on. This part of the report would be of great interest to the management as a whole.

System Development

In this part of the project a technique called “visual modelling” is used. This technique will help the management visualise the models of the system, how they interact with each other and how they function. The modelling technique will be done with the aid of Object Oriented Analysis & Design and all the models are carried out based on the Business Analysis document. This aspect would be of interest to the system developer.

Programming

Based on the previous Object Oriented Design, an Enhanced Entity Relationship (EE/R) diagram is to be produced on the system part, which we are going to implement. A relational database is then created using Structural Quarry Language (SQL) and a stand-alone application prototype is to be built using Java programming language.

Acknowledgement

We have written this project using an interactive process. We have collaborated closely with the sales manager Lasse Malzer at Big Bowl, our project adviser Michael Claudius, subject teachers, colleagues and students.

This has provided valuable insight and has led to much improvement.
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· Thanks also goes to our colleagues and classmates for their support especially group 3(DGI) for being there when we needed them throughout the project.

· We wish the best of luck to Big Bowl Valby, who may apply the methods suggested to them and to the students who will use this project as guide and inspiration in their attempt to such a report. We are interested in both questions and critiques that may inspire our continued work with Object Oriented ideas, Management and Programming.
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I Project Establishment:


I.I Introduction

It’s our goal to make a report about the company Big Bowl Valby, based on the criteria made for this 2.semester project as part of our education as computer scientists. 

Big Bowl Valby is a full package of entertainment. It originally started only as a bowling centre but today also offers dining from a newly renovated restaurant as well as a conference room.

The business problem is a lacking reservation system combining all types of booking into one system. Big Bowl was founded in 1993 and is to this day still running on its original reservation system, which is an inflexible system, making it both complicated as well as time consuming following today’s bookings, of both bowling and dining.

From our source at Big Bowl (sales manager Lasse Malzer) we have been told that there was an estimated 
72.000 customers both dining and bowling out of 200.000 customers last year. We therefore see the lack of a flexible/ up to date reservation system as being a major problem. We will through this project give an analysis of the current system as well as an introduction as to how we see a solution to the problem.

I.II Primary Objectives

To analyse the company’s competitive situation, organisational structure and operating efficiency in order to give a solution for a business problem that the company could implement. 

The assignment also includes an analysis of the company’s operational management, an Object 

Oriented Analysis & Design of a possible system and the implementation of a prototype based on a Relational Database. These are especially important in the environment of increasing competition. The company’s main strategy for success is through providing superior levels of customer service and a full package entertainment centre as a distinct competitive advantage. This project is an all subject assignment that involves the subjects of Management, System Development and Programming.

I.II.I Business Analysis: 

This aspect of the project would be the analysis of the organisational structure, operating efficiency, strategy, logistics, missions and goals. After analysing and pointing out some various problems relating to the running of the day to day transactions, we would choose the problem to be solved, which would be part of Operational Management followed by a deeper study. 

I.II.II System Development: 

Based on the significant functional requirements, a system analysis is expected. This system is to be made with techniques of Object Oriented Analysis; we will work closely with the users to get a first hand view of how they would like their system to be. These would be used in the development of a set of system specifications for the final system (prototype), based on the Object Oriented Design (OOD). 

I.II.III Database: 

On the bases of the Object Oriented Design, an Enhanced Entity Relationship (EE/R) diagram is produced on the final system. A Relational Database is then created using the Structural Query Language (SQL).

I.II.VI Programming: 

We are going to make a stand-alone application prototype of the above system using Java. It should contain a running prototype, but not necessary a fully functional program, as we are not much experienced in implementing a fully functional program.

I.III Secondary Objectives

This is designed to give us a first hand exposure on how to work on a real life project. Through the project we expect to gain personal experience working as a group as well as personal knowledge and skill. It would give us a feeling on how to organise ourselves, learn to tolerate and understand people from different backgrounds and experience and appreciate the power of working in the group. It is also designed to helps us bring out all the techniques and experience we have had the past seven months, incorporating the management, systems development and programming aspects of our education.

I.VI Organizational skills

These are the organisational skills we are going to use throughout the project:

· Communication skills

· Group working skills

· Management skills

· Programming skills

· System development skills 

I.V Technical Resources

Since this is a school project these are the tools we are expected to use as they are provided by the school.

I.V.I Software:

· Interbase version 6.0

· Java, programming language

· Microsoft Excel 2000

· Microsoft Project

· Microsoft Visio

· Microsoft word 98/2000/xp

· Textpad, version 4 (IBM)

I.V.II Hardware:

· CD-Rom for milestone back ups

· Floppy disks for everyday back ups

· Internet

· Laptop

· Laser printer

· PC at school and home

· Scanner

I.IV About the group

Francis comes from Nigeria; he has lived in Denmark for 5 years. He has a computer PC divers license, as well as a certificate in accounting from England, where he has lived on an off for 6 months. He has a background of working in Copenhagen’s International Airport.

Liliane comes from Rwanda; she has lived in Denmark since 1999. Before she came to Denmark she studied medicine for two years. Besides that she took a higher secondary education in science.

Mie comes from Denmark but has spent two years abroad in the US, one year as an exchange student and one year as an Au Pair. She has a little background in modern psychology, library science and the English language, which she has studied in the USA. Besides that she took the Danish gymnasium with English and mathematics as her majors. 

Stanley comes from Nigeria where he spent some of his life time studying. He has achieved a diploma in electrical engineering and had some work experience in the USA and also in Denmark. He came to Denmark in 1999.

Umair comes from Pakistan; he has lived in Denmark since July 1998. After getting some Danish language education he did his own business and owned a shop (mini market).

His background is a Bachelor of Science degree (B.Sc.) in Mathematics and Economics from Pakistan as well as a 1 year diploma in computer sciences where he learned all the basics of computers and did some programming languages i.e. Basic and COBOL.

Name
Nationality
Address
Phone
Email

Francis Adilike
Nigeria
Enghaven 38

 3630 Jægersprise
28-944677
fakpota@yahoo.com

Liliane Kayihura
Rwanda
Rødovrevej 426 1th

2610 Rødovre
28-117521
titineli@hotmail.com

Mie L. Spiegelhauer
Denmark
Brønshøjgårdsvej 9, 2tv. 

2700 Brønshøj
27-474527
lkp364@yahoo.com

Stanley Iheme
Nigeria
Morbærhaven 18, lej 87

2620 Albertslund
43-464151
iykedk@yahoo.com


Umair Farrukh Khiljee (Aami)
Pakistan
Roskildevej 283 2th

2610 Rødovre
39-690833
mayb4u2@hotmail.com

We are five members of the group, all with different backgrounds, when it comes to culture and personal experience.

In summary, we are very committed to this work and willing to give our best to achieve our goals. All members are interested in the quality of the project; we have the same expectations, which is a motivation to all members. “The sky is a footstep to our limit”.

Our personal resources are set to be 3 hours each for after school home work. During the project period the workday will be estimated to 8 hours a day, plus additional weekend homework.

Member
Strength
Weakness

Francis


Strong background in business and accounting, strong and clear logical thinking, calm and objective, work well under stress.
Little time to work after school, live far from school, time pressure, and programming.

Liliane


Punctual, helpful, compromising, regular student and good at business.
Programming, non-flexible timetable and non-organized (notes).

Mie


Optimist, initiative, organized, layout skills, typing skills, flexible and fast learning, work well under stress.
Perfectionist (layout), impatient/ temper, neck problems/ whiplash and programming.

Stanley


Willing to work hard, commitment, able to listen, always happy and good at management.
Distraction, working after college time and system development.

Umair


Flexible, punctual, broad ideas, fast learning, helpful, have good management knowledge/ experience and type writing skills.
Working after the college time, impatient, think too far and Java. 

This evaluation is for the group as a whole

Group 4
Strength
Weakness

Francis

Liliane

Mie

Stanley

Umair
The group has varied backgrounds with a variety of view points.

We are able to compromise.

The group works well together.

We are the highest number of members in a group so at least one person has expertise for each function.

Generally good at management.
We may fight for our ideas too strongly.

Since we are many, it takes longer time for a decision to be made.

Unbalanced in programming.

Unbalanced group in punctuality and presence. 



I.IIV Risk analysis

To ensure a success of the project we must take a look and make a risk analysis. This risk analysis will be re-evaluated at the end of the project if we assume any priority/ possible changes.

Risk


Consequences


Possibility
Priority
Suggestions

In case of absence of a member
1. Delays

2. Time consuming
L
M
The work task will increase among the members, and more hours will be needed to follow the weekly schedule.

Internal disagreements
1. Loss of motivation

2. Delays

3. Stress
M
H
Here the problem will need to be solved as soon as possible.

Long absence due to illness
1. Delays

2. Individual set backs

3. Loss of motivation
M
H
If this is bound to happen, the project plan then needs to be re-evaluated.

Loss of interest from the chosen company
1. Loss of information

2. Loss of motivation

3. Frustration/ stress

4. Delays/Panic
L
H
Here we’ll either find a new company as soon as possible or in worst scenario we’ll use a fictive company, after evaluation with the project advisor.

Technical Problems
1. Delays

2. Loss of quality

3. Frustration/ stress
L
L
This should be prevented by the regularly back ups. In case technical problems should happen everything is saved on print outs saved in a folder.

Unrealistic time plan
1. Delays

2. Stress

3. Loss of quality
M
M
Extra work included weekends.

Abbreviations  

H
High
M
Medium
L
Low

I.IIV.I Conclusion of Risk Analysis

The biggest risk is “Loss of interest from the company chosen”, because this will have a very adverse effect on the project. This would mean that we would have to find a new company (if we have time) or use a fictive company, this will have a serious effect on the group member’s motivation. Apart from that, risks are bound to be there but may not occur during the entire project.

I.IIIV Roles

In order to make the project run smoothly we have established some roles for each members of the group. The roles are designed to make the project run on a highly organized plan to prevent loss of information, misunderstandings etc. The roles are based on the member’s strengths and weaknesses.

Back Up Manager Liliane
Responsible for all electronically and media documentation and for making back up files.

Editor Francis, Umair, Mie
Needed for proofreading and correcting the documents, for grammatical and typographical errors. Also needed to check and make sure the consistency of the report.

Librarian Stanley
Keeps control of all the hard copy versions and make sure they are in order and available for other group members when needed.

Meeting Supervisor Francis
Is responsible for keeping calm and objective during meetings, responsible for making order in case of internal disagreements or misunderstandings.

Project Leader varying each week
Needed to keep the project going, plan daily meetings and co-ordinate the effect of the group. Every member of the group will try to have this role as it is a school project and every member is here to learn. A permanent leader will then be appointed based on the efforts of his work during his time of being the project leader for the last two weeks. 

Secretary Mie

Is responsible for recording and time all meetings as well as type in all notes taken during these meetings along with vital decisions. This will prevent any misunderstandings as well as produce clear and reliable notes for the appendix.

I.XI Back up procedure

The back up person will be in control of master disks that will be saved in different back up drives for safety reasons. The main back up drive is on the Internet on the group email (pgroup4@yahoo.com). The second drive is placed on the school network in the H drive for the back up person. The last drive is a floppy disk that the back up person will take care of. To be completely sure, we have decided that the entire document produced by each member of the group would not be deleted from the original storage drive. 

The back ups will consist of:

· Everyday backups, which will be send to the group email by the end of the day

· Milestone back ups on CD-ROM, after each part has been completed

· Temporary back ups as print outs, in case of technical fall downs

I.X Project Advisor

Lek Cand.Scient:

Michael Claudius

Email:



Claudius@rhs.dk
Michael Claudius is very experienced in programming and system development. As a project advisor, we would be meeting with him from time to time whenever we run into obstacles. He will be able to provide an expert view of the situation, and then give us feed back and suggestions. We   have two weekly meetings in which he would check progress and help us where we have difficulties.

I.IX Contact Person at Big Bowl

Sales manager:


Lasse Malzer

Email:



lm@bigbowl.dk
During the project, we will be in contact with Lasse Malzer via emails, phone calls and face to face meetings to shed more light to us about the company and feedback’s regarding the prototype.

I.IIX Teamwork Agreement

Decisions: Major decisions will be made during a group meeting with all members present and preferable a project advisor if necessary. In case of a vote, majority prevails and in case of a tie the project advisor will make the decision.

E.g. such as exclusion of a group member, or sudden change of a company, the choice of user model goes under the category major decisions. In case of a tie in minor decisions the project leader of the week will have to cut through if we’re stuck.

If suddenly Unavailable or sick: Email pgroup4@yahoo.com, this will be checked 10 minutes prior to a meeting if held at school by the project leader. Otherwise send a SMS to at least two group members in case one is sick.

Important: All members are responsible for themselves. If a person is unable to attend a meeting or school, he/she should go to pgroup4 to get updated on what’s been done and other changes, or call the project leader of the week.

Every member is expected to check their personal email address as well as pgroup4 every night in case of sudden changes.

Milestones: Every Monday we’ll have a milestone meeting where we plan the week’s content, check that all assignments have been made and check that every member has read the various chapters. Every Tuesday we will have a milestone meeting with our project advisor, which is estimated to take maximum ½ hour and Thursday 1½ hours.

Non-Performance Due to Illness: If a member is unable to function for a period of 2 or more days his/ her task will pass to someone else in the group, talk to the project leader of the week, if unable to work from home. 

Respect: Everyone is entitled and need to speak their minds even after a decision is made, as this is a school project and therefore a learning progress for us all.

Everyone need to respect everyone and show patience, we are all different human beings and understand things at a different speed.

Remember: “It’s not right it’s not wrong it’s just different”.
Sanction for Non-Performance: Should a group member not live up to the expectations of the group, there need to be held a serious meeting to make things better. In case this does not work, the other group members will discuss with the person involved, what would be the best solution to the problem? The project advisor will be informed about the problem and together everyone will try and solve the problem. In case this does not work the remaining group will vote as what to do and the project advisor will be called into a critical meeting. Here it will be discussed whether the member should continue to be in the group or in worst scenario be excluded from the group.

Working hours: Until week 13 we work after school Monday and Thursday as well as Tuesday in the 3rd lesson. After week 13 we’ll work every day, hours varying from task to task, but generally 8 hours a day, from 9.20-17.00. If a person is unable to work for some reason, or do not do their assignments as expected, we expect that person to provide time outside the planned working hours to finish the assignments or to get updated on what they have missed.

Working Process: Depends on the task at hand; we’ll mainly work in a group, but single individual assignments will also be handed out. Homework will be assigned at the end of each day; weekend work may be needed in case the weekly schedule falls behind.

I hereby sign that I have read and understand each rule/ guideline above.




1 Business analysis:

1.1 Company Description

Big Bowl is a bowling centre located in Valby.  It is owned by Real Estate Company called Scheel and Orloff and was founded in 1993. It was originally a chain of four bowling centres but today only consist of two, Big Bowl Valby and Big Bowl Malmö. The two others are still the same chain but with different owners, they are Big Bowl Taastrup and Big Bowl Hillerød.

Today Big Bowl is a full amusement centre offering everything from bowling to dining, to meetings to birthday parties. With 103 employees Big Bowl provide a high service of fun to all ages.

1.2 Internal Environment

All information is based on interviews with sales manager Lasse Malzer and from our observations made of Big Bowl Valby. The organization chart was given by sales manager Lasse Malzer through fax.



    Figure 1.1Organisation chart of Big Bowl, their version

1.2.1 Structural Analysis

The organization chart is a functional structure as illustrated in figure 1.1 based on the fact that similar tasks are grouped together e.g. tasks that has to do with sales are grouped together, likewise marketing tasks are grouped together.

Every department has a departmental manager who has authority to make decisions concerning that specific department. The organization structure is tall because they have many layers of managers e.g. we have a sales manager reporting to the CEO and we have an assistant sales manager who reports to the sales manager.

The organization exhibits both line authorities where managers have direct control over immediate subordinates and staff authority where employees have a more advisory role.

The total number of employees is 103; numbers of managers are 13. The organization’s overall span of control is 103/13, which are approximately 10 employees to one manager. This helps determine the number of levels and managers the organization has. Fig 1.1 illustrates that there exist decentralizations of power from the top of the organisation (CEO) to the managers of various departments.

1.2.2 Conclusion of structural analysis

In summary we think that the organisation is characterised by highly routine operating tasks achieved through specialisation, with much formalised rules and regulations, tasks are grouped in functional departments, narrow span of control and decision making that flows through the chain of command. We advice that the marketing department should be a staff function so that it would provide specialized skills to support line department, which in the case is the sales department.

1.2.3 Mission Statement

Big Bowl’s mission is to provide a fun and relaxed environment for high quality amusement.

Big Bowl provides a wild range of full package entertainment in their restaurant, bowling, night-club, conference room and games.

Big Bowl aims to meet all potential requirements of their guests in their efficient and friendly atmosphere. Big Bowl has a transparent and respectful workplace of all employees.

1.2.4 Conclusion of Mission statement

In summery, the mission statement declares the reason for existence of the company. It states the company hopes for its future and how it will interacts with employees and customers. It motivates employees by reflecting the company concern for employee growth providing clear long-term vision of the company’s future.

1.2.5 Goals

The general goal is to expand the chain of Big Bowl Bowling centres on a world-wide plan, increase their turnover and being service leaders (p.27).

The owners are at the moment working on getting the first Big Bowl established in Manhattan, New York. If it turns out to be successful a possible future would be a worldwide business such as London etc.

There are three types of goal; the goals associated to Big Bowl are as follows:

1.2.6 Strategically goals

· Create a friendly/ relaxed environment to have employees who are happy and proud of their work

· Establishing the first step in the US market, within the next five years

· Increase the turnover by 5% yearly

· Provide superior service to their customers

Summery of strategic goal

These are statements describing where the organisation wants to be in the future. 

We could say that the specific goals like above leads to increased performance.

1.2.7 Tactical goal:

· Create mutual benefits between the hotel next doors and Big Bowl as well as between other businesses, within the next 1-2 years

· Create special events to attract customers during dead seasons

· Get more people to use their conference room, within the next 1-2 years

· Resolve employee grievances within 3 working days

Summery of tactical goals

The above goals define outcomes that the department must achieve in order for the organisation to reach its overall goals.

1.2.8 Operational goal:

· Respond to customer’s inquiries within 2 hours

· Review restaurant’s menu every 3rd month

· Creating special events such as the upcoming world cup, which they are going to play on a big screen

          Summery of operational goals

These are specific measurable result expected from departments, work groups and employees within the organisation.

 1.2.9 Conclusion on goals

All the above mentioned goals are achieved by plans developed by the organisation that specifies action steps towards achieving these goals. However participation by team members for the goal settings was not clearly noted by us.

These goals are effective because they are 

· Specific and measurable 

· Cover key result area

· Are challenging but realistic 

· Cover a defined time period 

· Are linked to rewards 

We could also say that these goals are major source of motivation used by the organisation.

Source of information: - Big Bowl manager, observation 

1.2.10 Cultural Analysis

Culture is the set of informal values and norms that controls the interaction between individuals, groups, and people outside/inside the organisation. 

The culture at Big Bowl is in many ways familiar and personal. There are not many formalities, although it varies from department to department. Big Bowl is trying to promote a relaxed and fun environment for customers as well as employees. 

The culture of Big Bowl Valby can be categorised into two views, namely the visible and invisible culture.

Visible culture

All the employees wear uniforms during work to show a well-organised company with a relaxed and friendly atmosphere

Invisible Culture

This refers to deeper values and understandings held by members or employees of Big Bowl Valby. According to sales manager Lasse Malzer we got the impression that they all have a good understanding of each other and the organisation as a whole. The managers treat and respect their subordinates and co-ordinates, and motivate them to achieve a high standard of quality and performance. The organisation is in between an organic structure and a mechanical structure as they have few rules and regulations, but there’s no teamwork and decisions are centralised. 

To make this culture successful the management has applied motivation to improve productivity and staff satisfaction.

1.2.11 Conclusion of cultural analysis

The management style is open; more relaxed but challenging from what we observed. The path-goal theory would be preferable to relate to the management style. From the theory, leaders help subordinates identified and apply behaviours that would lead to successful task accomplishment and organisational rewards. We however, noticed that the organisation portrays a friendly and fun atmosphere.

1.2.12 Management analysis

The MASLOW’S Hierarchy of needs can help to describe the ways they are motivated. 

We have carefully described the first 2 stages of the Maslow’s hierarchy and the lower level of the hierarchy would not be described since they are easy to understand.

The natural conclusion to be drawn from Maslow’s classification is that in times of economic plenty almost all permanent employed workers will have their lower-order needs substantially met, which are Physiological and safety needs. 

Self actualisation needs

The need to be creative is not met individually but working as a group, which they are at Big Bowl, this need is fulfilled. For example, Big Bowl has the trend of creating different themes every 3rd month, e.g. Asian food, other cultural dishes, holiday buffets etc.

Because Big Bowl is a very relaxed company, the employees get the chance to work a little bit on everything, which gives them the fulfilment of the self-actualisation needs.

Esteem needs

They feel responsible in fulfilling the collective duties. The employees are paid by a system called Trunk where they earn accordingly to what they have sold; they get 13.1% of the daily turnover, which is then divided equally. This gives a good motivation for good and friendly employees and motivates them to sell more. There’s also no internal competition between the waiters in the restaurant because no one is paid by provision and all tips are collected and split equally.

A possible suggestion on how to fulfil these needs could be to announce employee of the month or week, this would contribute to employees working with a personal goal in mind. By doing this the employees will be rewarded recognition for the work they do, which will make them feel accepted and respected.

1.3 External Environment

1.3.1 Customers

The customers at Big Bowl are all ages. There is no specific age target as Big Bowl is promoting a fun and relaxed environment for everyone. Although some of the special events that Big Bowl has are with a specific age target, for example the world cup games, which will be shown in the middle of the nights, birthday parties for children etc.

The customers are Big Bowl’s first priority; Big Bowl aims at providing the best services for their customers and is doing everything to fulfil their needs and requirements.

By having high prices Big Bowl sort their customer circle enabling them to avoid trouble. This is based on the experience of Big Bowl from last year when they increased their prices twice and at the same time found that the troubles were decreased very much.

1.3.2 Competitor  

Dan Bowl Sjællandsbroen used to be one of their major competitors; they had the same quality as Big Bowl, but are in the progress of closing. All their contract bowlers are going to Big Bowl. They are in competition not with one specific business but with restaurants and other attractions that have the same, food and quality as Big Bowl.

1.3.3 Technology

Big Bowl is at the moment facing a time where new employees have no experience in running their reservation system as it is an old version programmed in DOS. In order to solve this problem, Big Bowl has to train the employees in using the program, which is time consuming. The recent solution to the problem is a new system, which is more user-friendly and flexible; it should be running sometime throughout the summer and should be easy for new employees to handle. 

This is not a big disadvantage as Big Bowl Valby and other Big Bowls are the only bowling centres with a good technical IT system. The new system, which will be implemented throughout this summer, will be an even better competitive advantage compared to other competitors as the system will be able to handle everything from reservation to financial figures in one system.

1.3.4 Conclusion on External environment

The organisation is going well at the moment but could be better. However, there are still little uncertainties regarding customer behaviour. With the summer period creeping in and customer looking for change, Big Bowl stands a chance of loosing customers. To reduce these uncertainties, 

we advise that adjustments be made on the organisational structure. Essentially, the more dynamic and uncertain the environment, the greater the need for flexibility. In a stable and predictable environment as it is now with Big Bowl the mechanistic form of structure will be the choice.

1.3.5 Strategy 

The strategy of Big Bowl Valby is to meet the needs and requirements of customers by providing a full range of quality entertainment (bowling, restaurant, night-club, video games, pool and conference room) under a conducive and fun roof. To make customers feel satisfied and important, offers and consolation are given; this helps to attract more customers and to make them loyal. The strategy used by Big Bowl is differentiation by having all types of entertainment in one place compared to other bowling centres. To further understand the strategy, the Porter’s competitive five-force theory shows the advantages of using the differentiation strategy (p.21).







Figure 1.2 Porter's Five Forces Model

1.3.6 Porter’s Competitive Forces

Michael E. Porter proposed that business strategies come from a company’s determination of its competitive edge using five factors namely; threats of new entrant, bargaining power of buyers, bargaining power of suppliers, threat of substitute product or services and lastly rivalry among existing competitors.

Our task in this project is to look into whether Big Bowl’s strategy of differentiation is the best suited, giving its peculiar business environment. 

Threat of new entrants

The capital requirements for starting a bowling centre are quite enormous; this on its own gives Big Bowl competitive edge. Besides, the fact that they embark on differentiation makes it even more difficult for potential new entrants. So from this point of view their strategy is good. 

Bargaining power of buyers 

Customer buying or using differentiated services become less and less powerful in terms of bargaining, because over time they become loyal and accustomed. Big Bowl’s customers are mostly 

residents of Valby and the Copenhagen area. These are individuals or groups who do not have much bargaining power over Big Bowl and it is therefore good for Big Bowl to pursue differentiation.

Threat of substitute products or services 

The possibilities for threats of substitute products or in this case services are not that high at stake as it is limited entertainment that can offer this wide a range of activities. Such threats could include an expansion of ice skating rinks, this could be major threats as that could include same differentiation as Big Bowl as well as be an attraction during dead seasons, which for Big Bowl would be hard to compete with. Other threats of a substitute service are the amusement parks such as Tivoli, Bakken, the Zoo etc, as these are outdoor facilities offering same differentiation as Big Bowl. This is a major threat for Big Bowl as these are popular attractions for the summer, which is the biggest dead season for Big Bowl, as no one wants to go bowling.                                                                    

Bargaining power of suppliers

Big Bowl is not dependent on any specific supplier except for the beer supplier as Carlsberg/ Tuborg has monopole on the Danish beer marked. Big Bowl does however buy their meat and other fresh ingredients from a special supplier “Kødbyen”, not because they are dependent or loyal to them but because the kitchen manager has a good relationship with them.

Rivalry amongst existing competitors

Since Big Bowl does not have one specific competitor there’s no direct rivalry among existing competitors. Their biggest competitors (Tivoli and Bakken) are in the dead season and therefore Big Bowl cannot compete with them as everyone wants to be outside.

1.3.7 Conclusion of Porter’s five Forces

After evaluating each of the five steps it illustrates that Big Bowl is in good shape as they have power over suppliers, power over customers, the threat of new entrant doesn’t concern them as they have a big capital, and there’s no direct rivalry among existing competitors. The only possible bad thing is the threat of substitute product or services, which appear during their dead season.

1.3.8 SWOT

In the SWOT analysis we are going to compare the internal and external situation. In summary we compare the strong sides against the weak sides.

Figure 1.3 illustrates a summary of the SWOT analysis, a more thorough description can be found on the following pages.

Strengths (S)

· Ability to  create new activities

· Good reputation of the company

· Happy and proud employees

· High quality food

· Large range of services (conference room, restaurant, bowling lanes and games).

· Location (easy access to transportation)

· Loyal customers

· Strong capital
Opportunities (O)

· Benefits from hotel customers, situated next to Big Bowl.

· Increased customers due to the closure of Dan Bowl Sjællandsbroen, the major competitor.

· No major competitors




Weaknesses (W)

· Capacity limit for the conference room 

· High prices due to high quality

· Old reservation system

· Price Competition


Threats (T)

· Dead seasons

· Other bowling companies or potential bowling centres.







Figure 1.3 SWOT Summary

1.3.8.1 Strength

Ability to create new activities

Such as organizing special events like the upcoming world cup, Valentines, Christmas etc, everything that will attract more customers.

Good reputation of the company

Provide loyal and corporate customers. Increase the chance of collaboration.

Happy and proud employees

When the employees are happy and proud of their work they are motivated to do a good job, they want to provide a good service.

High quality food

Big Bowl has recently renewed the restaurant, which has improved the standards of the food. Therefore the restaurant now attracts more customers from the hotel next door as well as bowling customers.

Location 

The access to transportation and the closeness to the city assist in attracting business travellers, organisations, tourists and local people make Big Bowl a suitable place for a variety of activities.

Strong capital

Big Bowl is founded by Real Estate Company Scheel & Orloff and therefore has a strong capital background.

1.3.8.2 Weaknesses

Capacity limit for the conference room 

Even though there is a conference room for conference people the size is probably not up to standards because it has a limitation of 60 people due to fire department regulations. This is a big weakness because the manager we spoke with admits that there are situations where more than 60 people would like to use the conference room.

High prices due to high quality

Big Bowl management chooses to have high prices for their services when compared to other bowling centres. This is a threat in our opinion because it will certainly scare away a lot of potential customers as well as some of their present customers. But at the same time we recognise that this is an opportunity, as it will certainly attract a certain type of customers whom is more quality concerned. 

Old reservation system

Big Bowl does at the moment have a reservation system that integrate all its departments (bowling lanes, conference rooms and restaurant) but all bookings are dependent of a reservation for bowling, even if the customer only wishes to eat. Besides the reservation system is not very flexible, it operates on DOS and requires quite some time to train employees to use it.

Price Competition

Since Big Bowl is operating on high price and high quality it is a weakness as customers could turn elsewhere for the lesser quality but at a lower price.

1.3.8.3 Opportunities

Benefits from hotel customers, situated next to Big Bowl

The manager specifically told us that they have a good relationship with the hotel next door. The staff of the hotel spends much time on making the guests understand that it’s a good place to bowl.
Increased customers due to the closure of Sjællandsbroen, the major competitor

Because Big Bowl and Sjællandsbroen had the same quality all the contract bowlers from Sjællandsbroen are now transferring to Big Bowl instead.

No major competitors

Big Bowl does not have any specific competitors due to their choice of providing high quality service. They have decided not to be in direct competition with other bowling centres.

1.3.8.4 Threats

Dead seasons

Big Bowl loses customers to other attractions in the summertime or other holidays, where people prefer to be outside.

Other bowling companies or potential bowling centres

High prices at Big Bowl, some customers may prefer going elsewhere getting the same entertainment but to a much lower price.

So: Big Bowl has much strength and few opportunities.

St: Big Bowl has much strength and few threats

wo: Big Bowl has few weaknesses and few opportunities

wt: Big Bowl has few weaknesses and few threats

1.3.9 Conclusion on the SWOT analysis

From the SWOT analysis we can see that Big Bowl is build on a Swot model with a big S, which means that the company is in good shape.

Big Bowl is placed in a very good position. The number and weight of strengths and opportunities outnumbers the number and weight of weaknesses and threats. The company structure promotes a team-based culture. At the moment Big Bowl does not have a good IT system, but this will be introduced within the next couple of months. This will be the focus of our project. The new system should help integrate the business into the organization and improve the quality of the job, as well as improving the user friendliness to both employees as well as customers.

1.4 Logistics management of Big Bowl 

1.4.1 Introduction


Logistics is the process of strategically managing the procurement, movement and storage of materials, parts and finished inventory (and the related information flows) through the organization and its marketing channels in such a way that current and future profitability are maximised through the cost-effective fulfilment of orders.

Logistics management plays a vital role in achieving a competitive advantage, which is the ability of Big Bowl to differentiate itself from the competitors in the eyes of the customers, either through value or cost.

In this project we are going to look at Big Bowl’s logistics management to see if it is done effectively as to give them either value advantage, cost advantage or both.

1.4.2 The Three C’s and Big Bowl


            

       Figure 1.4 Competitive Advantages and the Three C's

Figure 1.4 illustrates the relation between Customer, Company and Competitors. The relationship states that the customer differentiates between a company and competitor through value delivered. This value can be in terms of cost or adding value in service. 


Adding value through differentiation is a powerful means of achieving a defensible advantage in the market.

Productivity Advantage of Big Bowl

· Skilled employees, Big Bowl give a formal training to the employees, giving them knowledge in all areas so they can provide a quality service to all customers.

Value Advantage of Big Bowl

· Customer service, Big Bowl offers excellent customer service, by having a special department (the sales department) who are trained in dealing with customers and their needs.

· Quality, Big Bowl offers a high quality and the selection of products; materials and suppliers are focused on providing that superior quality.

1.4.3 Conclusion of the three C’s and Big Bowl

Competitive advantage steams from the many discrete services performed and produced by Big Bowl. Each of these activities contributes to their relative cost position and creates a basic for differentiation.

We think that their managers work beyond the traditional functions of the experience curve and links between relative cost and market share. Big Bowl seeks out and develops logistic strategies, which exploit numerously latent opportunities to increase efficiently, and productivity, which deliver significant advances in customer services.


Behind every endearing example of differentiation through services excellence is an example of a well thought through strategy for managing the logistics of service delivery.


  


  Figure 1.5 Value and Productivity Advantage Matrix

1.4.4 Logistics and competitive advantage

Figure 1.5 illustrates Big Bowl’s position in the market place in relation with the value and productivity. The arrow indicates our placement of Big Bowl based on our analysis of the company. Big Bowl has much value advantage but their services are still more expensive than its competitors. Due to their high price and quality, Big Bowl is service leaders. 

Big Bowl is not cost leaders and is not considering being cost leaders, because 2 times last year they increased their prices. The reason for the first increment was to increase profit and improving their services and the second for improving their services alone.

The focus of Big Bowl is to be service leader rather than cost leader.

1.5 Big Bowl Business Information System

1.5.1 Introduction

As market grows very quickly, more competitive and service life cycles shorten; more businesses are counting on superior customer service to help them compete effectively. The use of information technology to provide better customer service and better communication within the company could help Big Bowl to achieve competitive edge 

Big Bowl has basically two information systems within the company, which are loosely integrated.

Reservation system

Here a customer can make reservations for both the bowling and the restaurant. The system can not make reservations for customers who want just to eat; in order to do this the system has to make a block reservation for a lane for a period of 10 minutes to make it possible for a restaurant reservation to be made. The system is not very user friendly, new employees can not easily 

understand how to use the system. It is not always possible to change a reservation made for both eating and dining e.g. a customer wishes to change a reservation for both bowling and eating to only eating. This is at times impossible e.g. on a Friday night when Big Bowl is full, this is because the system needs a 10-minute block which is impossible if all bowling reservations are full. 

Qua-Pro (Corel Draw)

A Qua-Pro spread sheet program holds administrative information, operational information and servicing information. This program manages the day to day activities of Big Bowl e.g. the sales department uses it for entering information about daily income etc. also the purchase department uses it to hold information about invoices, suppliers, debtors etc. 

Generally this is the system that is used for administering the whole business.

1.5.2 The Idea of a new Business Information System

A good Business Information System should make for quick access of valuable information where and when needed for good decision making. For example, decisions on finance activity, spending activity, converting activity and revenue activity:

· Account payable

· Account receivable

· General Ledger System

· Human Resource Information System

· Payroll system

· Reservation processing system

1.5.3 The new system

The new system should be able to make reservations for the restaurant without making a 10 minute block reservation for the bowling. It should also be possible to cancel an already made reservation either bowling or a restaurant reservation. It should also be able to store and update data in a central database.

The new system should be able to give information that can be used for making decisions at the operational, tactical and strategic level of the business






      Figure 1.6 Diagram of the New System

Figure text

Big Bowl staff enters some input through a graphical user interface. For example to make a reservation, or register a customer, this is stored in the RDB (Relational Database). Also to get information about a particular reservation, inputs are entered through the GUI, and details of the reservation are shown on the screen.
1.5.4 Conclusion on Business Information System

 From the above analysis, the disadvantages of the previous system are:

· The booking system is not very specific and as helpful as it could be

· There is no central database etc

We will recommend a use of a central database that interacts better with all application (e.g. reservation system) of Big Bowl.
1.5.5 Use of Database Management System

There is a big flow of information shared between different applications and departments, which bring the need of a single database system. This single database system should interact with all the applications of Big Bowl.

In order to achieve the objectives of common availability, the data needs to be managed as a central resource (database). The software that creates this database and handles access to it is called a Database Management System (DBMS). 
This ensures that data is controlled, consistent and available to provide information.


     



 Figure 1.7 the Provision of Information from a Database

Figure text

The transaction of data could be invoices, which are then being processed and the output is financial reports.

Transaction data on reservation would be processed and stored on the database. Information in the database includes: 

· How many reservations have been made for the last 6 months

· Which service has been used the most 

· Which employee is newly registered or dismissed etc

The model then predicts how many reservations have been made over the last 6 months on a month by month basis. 

1.6 Business process re-engineering

1.6.1 Definition


The fundamental re-thinking and re-design of business processes to achieve dramatic improvements in critical contemporary measures of performance, such as cost, quality, service, and speed. 

Big Bowl is actually in the process of re-designing its business activities. Throughout the summer Big Bowl are going to replace their present reservation system, which has been used for about ten years, with a completely new system. This is actually BPR besides a lot of new ideals concerning how they should operate are been put on hold, because according to the sales manager, this idea should fit perfectly with the new system. This new idea are also basically business process re-engineering.

In this project we are going to highlight some of the ways or methods that Big Bowl should approach in effort to redesign their business processes, the advantages of doing this, and of course some of the risk they should be aware of.

1.6.2 BPR Methodology- steps that Big Bowl should follow:

· Define scope - clear statements of areas to be looked into and the goal to be achieved should be clearly stated

· Consider the customer as the driving force

· Solicit employee input

· Compose process maps- here Big Bowl should address business processes

· Analyse for value added processes

· Analyse for non value added processes

· Redesign processes

· Develop an actionable implementation plan – this should definitely eliminate non value added processes 
1.6.2.1 Benefits to be derived

· Cost benefits -   if successfully implemented, there will be some cost benefit; Big Bowl operating costs will be reduced

· Strengthened competitive edge. Big Bowl’s competitive edge will be improved, and they will be leaders in the bowling industry rather than followers

· Satisfied customers since the process is carried out with the intention of satisfying customers; they will be much more satisfied if the process is successful

1.6.2.2 Disadvantages of BPR

· Tendency to lose staff who does not like the new way of carrying out a particular task

· Staff who are used to the old way will have difficulty adjusting with the new working system

· The new working way might not yield the desired result. For example, cost of operation might not be reduced as anticipated

· BPR may lead to layoff  and this is likely to affect the moral of staffs that will remain in the organisation

Besides these disadvantages, it might be interesting to note that 
2/3 of all BPR projects in the United States have failed so far, also financial benefits have been very minimal and lastly there is no unified approach on how to go about BPR.

1.6.3 Conclusion of Business Process Reengineering

After the analysis of the business, we identified some problem areas:

· The reservation system – There is lack of flexibility in the reservation system e.g. it’s impossible to make a reservation for a table without making a 10-minute block reservation for a lane. This could course problems because if a customer calls within this 10-minutes period he would not be able to make a reservation for this lane since the lane is already artificially reserved in the system. The consequence of that is loss of customer or revenue.

· The integration of the major business parts; bowling, restaurant, conference and nightclub is not done in their reservation system. As regards the Business Information System, lacks an efficient central database. Therefore storage, retrieval and update of information are not done efficiently.

· Dead seasons – one big problem is lack of sales during dead seasons as customers tend to go for out door activities e.g. the Zoo, Tivoli etc during this period.

However, Big Bowl has ordered a new system, which hopefully will help them have a competitive advantage through effective operations and services and be in position to provide value to customers. 

1.6.4 Recommendations

We think Big Bowl should do the following:

· Big Bowl should implement the new system as soon as possible, which is flexible, user friendly and integrates all part of the system as this will create some efficiency

· A central database that is accessible to all part of the organisation should be present

· Preventive maintenance should be done on the lanes. This maintenance expense is not easy to consider but a breakdown is often more expensive

· Trainee and training course bills will be added to the company etc

Implementation of the above recommendations would be of a great advantage to Big Bowl. We believe that these recommendations would lead to an efficient and effective system and organisation as a whole.

1.6.5 Limitation of the project

We would limit ourselves on solving the reservation of bowling lanes and restaurant tables because this is the most frequently used aspect of the organisation and this is where flexibility, efficiency and accuracy is needed.

The system will not be integrated with the existing one but it would have been if it was a Real-Life Operating Project, hence standardising the system in order to be compatible with the existing system will create some kind of integration. This system would take care of the existing flows in the reservation e.g. the 10-minute block reservations on lanes, which will be explained later during the Object Oriented Analysis to give a better understanding of the work.       

2 Object Oriented Analysis:  

2.1 Overview

In this chapter we are to analyse a computer system (reservation system) for Big Bowl based on the information gained from the business analysis. From the description of the problem domain (PD) and the Application Domain (AD), different system definitions will be showed to Big Bowl.

Big Bowl will decide the system that should be implemented, and then a deeper analysis of the system structure, which we are going to build, will be done using an Object Oriented approach.

2.2 Problem Domain

The PD describes reality outside the computerised system, which the system will be used to administrate, monitor and control. The PD is a model of this reality.

The system we are to make consists of the following objects: Customers, lanes, employees, tables, members, reservation, sales manager, waiters, receptionists, bartenders, tablecloths, chairs, bowling equipment, score screens, video games, pool tables, computers etc.

The customer data needs to be registered during the reservation of lanes and dining tables. Customer data keeps track of what kind of customer they are, what activity they are involved in or show when last involved in an activity. 

The registration of an employee is needed to know the receptionist who made the reservation. 

Lanes are to know, which lane is booked and, which are available to be booked.

Tables are also to know, which are booked and, which are available to be booked.

Reservation shows lanes that are booked, who booked them and from, which time they were booked to, which time they’ll be done. The reservation also shows dining tables that are booked as well as the customer data and time. 

2.3 Application domain 

The application domain describes an organization, which administrates monitors or controls a problem domain.

The new reservation system must combine the reservation for the lanes and the restaurant as a whole, so that the receptionist can look at the screen and get a broad overview enabling them to take care of both types of reservations (reservation of tables and reservation of lanes) without a 10-minute block reservation of a lane. The restaurant and the lanes are going to have a joined network making it possible to use the same system and prevent over booking.

Employees from the sales department, receptionists, waiters from the lanes as well as the restaurant, the managers and supervisors will all be getting a special code enabling them to access the system. Then the receptionist makes a reservation, check bookings, search availability for required services, cancellation, updating customer information etc. All data will be stored in a relational database in order to have centralised data storage available for users and successive applications.

2.4 System definition


System definition is a concise description of a computerised system expressed in a natural language. 

In order to describe the flow of information we decided to make a rich picture, which give us a better understanding of the problem as well as a clear perspective of a system definition.

2.4.1 Rich Picture

              
    Figure 1.8 Rich Picture of Big Bowl's Current Reservation System

Figure text

Figure 1 illustrates the episode of a customer calling to make a reservation for both bowling and dining, this is ok with the system and the reservation is made.

Figure 2 illustrates the customer from figure 1 calling to change the reservation to just eat, this is for the system not possible as the system needs to have registered a bowling in order to work. This is done by making a new reservation but where the bowling is only made for 10 minutes, called a 10-minute block. In case all bookings are made e.g. on a Friday night the customer is asked to either make reservations for another time, come as first arranged or not come at all.

Figure 3 illustrates a customer making a reservation for bowling alone, this is an easy task for the system and causes no problem.

Figure 4 illustrates a customer calling to make reservations for dining alone, this is for the system not possible and the receptionist needs to make a 10-minute block.

2.4.2 Evaluation of System Definitions

According to Lars Mathiassen a user should have several definitions to choose from. 

The choices include as follows:

1. Normal stand-alone systems, which will contain information about lanes, restaurant and offers to choose from. A database will contain all information enabling the receptionist to go in and check for availability and then make the reservations. This system is used as a reservation tool making it easier to register all types of bookings: reservations of lanes and reservations of tables at the same time, only lane reservations, or only table reservations without making a 10-minute block reservation on a lane. The system will be capable of being upgraded to a network system. It should be capable of showing statistical reports.  

2. Integrated system, which must combine the reservation for the lanes and the restaurant as a whole but where reservation of a table is not dependent of a reservation for a lane. This enables the employees to look at the screen and get a broad overview enabling them to take care of both without making a 10-minute block. The restaurant and the lanes are going to have a joined network making it possible to use the same system and prevent over booking. This system is used as a work tool for Big Bowl, its main purpose is to give a broader overview of how the business is going by providing statistics e.g. how many customers come every weekend compared to week days.

2.4.3 Selected System Definition

The chosen system is the normal stand- alone system.

The primary objectives of the new system are to enable the employees from the sales department, waiters from the lanes as well as the restaurant, the managers and supervisors to make reservations.

The secondary objectives are to enable the employees to keep records of customers as well as manipulate the database.                                                                                         



Functionality
Registration of reservation of customers. 

List available lanes and tables. 

Show customer reservations for a specific period e.g. one month.

Application Domain
Administrates monitors and controls reservation.

Conditions
Employees with little knowledge in the current IT system, but with interest in a new user-friendly IT system.

The users will provide inputs for the system choice, interface and prototype test. 

Technology
The system is designed to run on a stand-alone application, on a low price PC with up to date specifications as regard to storage capacity. But would be required to run on a network in order to connect the restaurant and lanes.

Objects
Customers, lanes, reservation, employee and dining table.

Responsibility
An administration tool.

Table 1.1 FACTOR criterions for system definition

2.4.4 Conclusion of System Choice 

The conclusion for the selected system is that we want to make a reservation tool, which will save time as well as make it easier for employees to do their daily tasks. The system will register all bookings as well as keep customer data. By keeping track of regular customers, guest customers, which days they have more customer etc. the system will decrease the amount of time, which it would normally take gathering these types of information.

2.5 Classes


A class is a description of a collection of objects sharing structure, behavioural pattern, and attributes.

In order to gain a full understanding of the PD we conducted an interview with Big Bowl Valby. After reviewing the interview we held a brainstorm session where we listed and evaluated candidates of classes, objects and events.

General types
Classes

Things
Bowling  equipment, video games, pool tables, lane, cutlery, table, table cloth, chair, sofa, food, receipt, customer letter, invoice, furniture

People and roles
Employee, receptionist, waiter, bartender, member, sales manager, technician

Organization
Customer, supplier

Concepts
Confirmation, reservation, service

Resource
Man hour, time

Apparatus
Machinery, computer, score screen, printer, material

System
Alarm, monitoring system, video camera

Table 1.2 Candidates for classes

2.5.1 Evaluation of Classes

We evaluate classes according to what is necessary for our system to register, if it is relevant to our system and if we can identify objects of the classes.

As table 1.3 illustrates it is possible to see the evaluation of the classes in relation to the evaluation criteria (chosen classes are in Italic).

Class Name


Type
Part of PD
Unique ID
Information
Registration
Objects
Any events

Confirmation
A
√
√
√
√
√
√

Man hour
A
-
-
-
-
-
-

Time
A
-
-
√
√
-
-

Customer
C
√
√
√
√
√
√

Customer letter
C
√
√
√
√
√
√

Employee
C
√
√
√
√
-
√

Lane
C
√
√
√
√
√
√

Member
C
√
√
√
√
√
√

Receptionist
C
√
√
√
√
-
√

Reservation
C
√
√
√
√
√
√

Sales manager
C
√
√
√
√
-
√

Service
C
√
-
√
-
-
-

Table
C
√
√
√
√
-
-

Alarm
I
-
√
√
-
-
-

Bartender
I
-
-
-
-
-
-

Bowling equipment
I
-
√
√
-
-
-

Chair
I
-
-
-
-
-
-

Computer
I
-
-
√
-
-
-

Cutlery
I
-
√
√
-
-
-

Food
I
-
-
-
-
-
-

Furniture
I
-
√
√
-
-
-

Invoice
I
-
-
-
-
-
-

Machinery
I
-
-
-
-
-
-

Material
I
-
√
√
-
-
-

Monitor system
I
√
-
-
-
-
√

Pool table
I
-
-
-
-
-
-

Printer
I
-
-
-
-
-
-

Receipt 
I
-
-
-
-
-
-

Score screen
I
-
-
-
-
-
-

Sofa
I
-
-
-
-
-
-

Supplier
I
-
-
-
-
-
-

Table cloth
I
-
-
-
-
-
-

Technician
I
-
-
-
-
-
-

Video camera
I
-
-
-
-
-
-

Video game
I
-
√
√
-
-
-

Waiter
I
-
√
√
-
-
-

Table 1.3 Evaluation of classes


Type

A
Attributes

C
Class

I
Irrelevant

Customer [Customer ID, Customer type, Name, Address, Phone number, Email, Status]

This is one of the classic classes, which holds information such as name, address, phone number etc. enabling identification of the customer.

Employee [Employee ID, Position, Name, Address, Phone number, Email]

This class holds simple attributes in order to provide access to the system for employees and to identify, which employee has made which reservation.

Lane [Lane number, Reservation time, Reservation date, Status]

This class is needed in order to prevent overbooking, as well as connecting the customer to the reservations made.

Member [Membership ID, Customer type, Company, Name, Address, Phone number, Email, Fax, Date registered, Outstanding debt (company)]

This class is needed if a customer wants to be a member, so he can get special offers and discounts etc.

Receptionist [Employee ID, Name, Address, Phone number, Email]

In this class the employee ID is needed to show who made the reservation in case something goes wrong it can be found who was responsible.

Reservation [Reservation ID, Name, Address, Phone number, Email, Reservation time, Reservation date, Date registered, Number of lanes, Number of tables, Capacity, Category, Facilities, Customer ID, Employee ID]

This is the main class of our system. It holds all the data of a reservation made by a customer such as, which service has been chosen.

Sales Manager [Employee ID, Name, Address, Phone number, Email]

He is fully responsible for deleting members from the system. By letting the responsibility to only the manager, Big Bowl reduce the risk of loosing their customers in case the deletion of the customer is made by mistake

Service [Service ID, Type, Lane no, Table no, Status]

This class is needed in order to distinguish, which service the customer requires.

Table [Table number, Reservation time, Reservation date, Status]

This class is needed in order to prevent overbooking as well as connect the customers with the reservations made.
2.6 Events


Event is an instantaneous incident involving one or more objects.

In order to find events we use the same technique as we used to find classes, although this time we look at process instead of general types.

Process
Events

Work and production
Customer_Served, 

Transportation


Consumption
Service_Rejected

Life cycle
Customer_Registered, Customer_Delete, Customer_Update, Member_Created, Member_Delete, Memeber_Updated,  Reservation_Canceled, Reservation_Update, Reservation_Delete, Reservation_Made, ServiceStatus_Changed, Employee_Created, Employee_Updated, Employee_Deleted

Career and education


Contracting and exchange
Call _Received , Reservation_Made

Monitoring and control


Planning and management


Decision making and communication
Reservation_Reviewed

   




Table 1.4 Candidates for events

2.6 1 Evaluation of Events

We evaluate events using the same general evaluation criteria we used for classes.

In order to get a better overview of the evaluation we create an evaluation table of the possible events for our system.

As table 1.5 illustrates it is possible to see the evaluation of the events in relation to the evaluation criteria.

Event


Type
Part of PD
Immediately


Registration
Atomic
Any objects

Class* _Created
E
√
√
√
√
√

Class*_Deleted
E
√
√
√
√
√

Class*_Registered
E
√
√
√
√
√

Class*_Cancelled
E
√
√
√
√
√

Class*_Updated
E
√
√
√
√
√

Class*_Cancelled
E
√
√
√
√
√

Customer_Created
E
√
√
√
√
√

Customer_Deleted
E
√
√
√
√
√

Customer_Registered
E
√
√
√
√
√

Customer_Updated
E
√
√
√
√
√

Membership_Created
E
√
√
√
√
√

Membership_Deleted
E
√
√
√
√
√

Membership_Registered
E
√
√
√
√
√

Membership_Updated
E
√
√
√
√
√

Employee_Created
E
√
√
√
√
√

Employee_Deleted
E
√
√
√
√
√

Employee_Registered
E
√
√
√
√
√

Employee_Updated
E
√
√
√
√
√

Lane_Broken
E
√
-
√
√
√

Lane_Changed
E
√
√
√
√
√

Lane_Created
E
√
√
√
√
√

Lane_Deleted
E
√
√
√
√
√

Lane_Rented
E
√
√
√
√
√

Lane_Repaired
E
√
-
√
√
√

Lane_Reserved
E
√
√
√
√
√

Lane_Updated
E
√
√
√
√
√

Table_Broken
E
√
-
√
√
√

Table_Changed
E
√
√
√
√
√

Table_Created
E
√
√
√
√
√

Table_Deleted
E
√
√
√
√
√

Table_Rented
E
√
√
√
√
√

Table_Repaired
E
√
-
√
√
√

Reservation_Cancelled
E
√
√
√
√
√

Reservation_Created
E
√
√
√
√
√

Reservation_Deleted
E
√
√
√
√
√

Reservation_Registered
E
√
√
√
√
√

Reservation_Updated
E
√
√
√
√
√




             Table 1.5 Evaluation of events

According to Lars Mathiassen we need the procedure from table 1.5 to generate our candidates for events. We will then need an event table to evaluate, which events will be necessary for our system.

2.6.2 Event table

In the process of producing our final event candidates we first looked at similar computerised systems, secondarily we used the information from our interview with sales manager Lasse Malzer to give us a better basis for ensuring sustainability of our problem domain as suggested by Lars Mathiassen .

After listing the events in table 1.5 we evaluated them systematically using general and specific criteria suggested by Lars Mathiassen. As part of this evaluation we related classes and events to each other to produce an event table, which is the outcome of the class activity.

2.6.3 Evaluation criteria for classes and events


Classes:

· Can you identify objects from the class

· Does the class contain unique information

· Does the class encompass multiple objects

· Does the class have a suitable and manageable number of events


Events:

· Is the event instantaneous

· Is the event atomic

· Can the event be identified when it happen

Finally we selected the classes and defined the events that the class objects are involved in. Similarly we selected events and defined the objects that are involved in the events. In order to do this we asked ourselves two questions:

· Which event is the class involved in

· Which classes are involved in this event

At the end we summarized the answers in the event table illustrated in table 1.6.

Evaluation classes/events

C&OEvents
Broken
Cancelled
Created
Deleted
Registered
Rented
Repaired
Reserved
Updated

Customer
-
-
+
+
*
-
-
-
*

Lane
*
-
+
+
*
-
-
-
*

Member
-
-
+
+
-
*
*
*
*

Receptionist
-
-
+
+
*
-
-
-
*

Reservation
-
+
+
+
*
-
-
-
*

Sales Manager
-
-
+
+
*
-
-
-
*

Table
*
*
+
+
-
*
*
*
*

Table 1.6 Event table

* equals many times                                                      

+ equals one time


- equals never

After the evaluation we came to the conclusion that the following events need to be explained in order to prevent misinterpretations:

Broken: This event happens when a lane or table is out of order.

Registered: This event happens each time that a customer uses our services.

Rented: This is when a lane or table is in use.

Repaired: This event happens when a lane or table has been repaired.

Created: This happen when an object is stored in the database.

2.6.4 Conclusion of classes and events

First of all we made relevant abstractions, then we used brainstorm techniques to find classes and events needed in our system focusing namely on the problem domain. Events found are used to understand the dynamics of the problem domain. Many candidates for classes and events were considered but some were not chosen when we decided to become thorough in evaluating, which classes or event candidates were necessary in relation to our system definition. Our final results were evaluated using the OOA evaluation criteria. After the evaluation we are now ready to proceed with analysing the structure of the found classes.

2.7 Structures

2.7.1 Classes

Classes are a description of properties and behavioural patterns that are common to all the objects in our group






Figure 1.9 Our classes

To describe the conceptual relations among classes, we apply four kinds of class structures: Generalization structures, 
which describe a number of classes as a specialization of a more general class, and cluster, aggregation and association structure, which group collections of related classes.

2.7.2 Generalization

Generalization structure expresses inheritance. It is a relation between two or more specialization classes and one or more classes.







Figure 1.10 Our generalizations

In our system we are interested in distinguishing between different types of customers. We decided to show this in a generalisation/specialisation structure where all subclasses (employee, contract-bowlers, business members, guest customer, and regular customer) inherit common attributes from a super class (customer). We also found the employee class very useful and important because all forms of employees such as receptionist and manager inherit from the super class (Employee). The receptionist and manager “is a” employee. These describe a good generalisation structure.



2.7.3 Aggregation

Aggregation is a special form of an association. It shows the relationship between a whole and its parts.





          Figure 1.11 Our aggregations

Our aggregation has been fast to find. We express aggregation with the formulation “has-a” as reservation has a service and service has a lane, a table or both.

To identify our candidates for aggregation structure we examine selected classes individually and in pairs. 

As Reservation is an important class in our system, we decided to show it in an aggregation structure. The reason of this choice is because reservation cannot exist without a service. Here we found that a class “service” is needed and that there is an aggregation relationship between service, lane and table. Likewise we found that a service cannot exist without a lane or table.

2.7.4 Association

Another type of relationship is an association. Association is a meaningful relation between a number of objects.



                   


      Figure 1.12 Our associations

Figure 1.12 is the only example of an association that we have found.

After reviewing the aggregation structures, we found that the relationship would imply too strong a relationship so we decided to show the relationship in a slightly looser way hence the association structure. We are interested in showing the connection between Reservation and Receptionist as well as Reservation and Customer in an association structure. This is to know how many reservations a receptionist is connected to and how many reservations a customer can request in the system.

Note that in the cardinality the * symbol represents “many”.

2.7.5 Clusters

Clusters are the collection of (closely) related classes. So far we have found 2 clusters namely cluster of person and cluster of reservation.

     




Figure 1.13 Our clusters

In order to make our structures more clear we have decided to group and name the classes together, this gives rise to clusters. The clusters hold all the classes regarding person and reservation; “cluster Person” and “cluster reservation”. The Reservation cluster consists of all classes pertaining to types of reservation and their components. The other cluster (Person) is composed of the classes describing persons associated with the reservation. These two clusters summarise the model’s basic structure. We have also found that not all employees can make reservations e.g. the cleaning staff, so therefore we have to introduce the “receptionist” and “sales manager” classes who are the only employees who can make a reservation.

2.7.5 Structure evaluation

To evaluate our structures we use the following criteria from OOA&D: Lars Mathiessen

· Structures must be used correctly

· Structures must be conceptually true

· Structures must be simple

The evaluation criteria in figure 1.13 are done as recommended by Lars Mathiassen to help get a better overview of the structure.

2.7.6 Class Diagram





            Figure 1.14 Class Diagram

Because we are interested in determining, which receptionists made a reservation and how many reservations a customer can request, we decided to draw a class diagram as it provides a coherent problem domain overview by describing all structural relations between the classes and objects in our model. We do this by showing the connections between (Reservation and Customer) and (Reservation and Receptionist).

2.8 Behaviour  

An operation is a service that can be requested by an object affecting its behaviour.

In the behaviour activity we extend our class definitions in the class diagram by adding the descriptions of the behaviour pattern and attributes of each class. This result is called a State Chart diagram.

Figure 1.15 illustrates our first attempt at describing this behaviour.

The behaviour of a class is represented by its set of operations.

2.9 State Chart Diagram 

State chart diagram shows the life history of a given class or classes, the events that cause the transition from one state to the other and the action that resolve from a state change.


                            
                      Figure 1.15 State chart of customer


                   Figure 1.6 State chart of service

Scenarios played an important role in creating these state chart diagrams. We wrote several typical scenarios describing a reservation system from when a customer calls to make a reservation for both bowling and the restaurant. Figure 1.15 and 1.16 illustrates a better view, which shows how the events interact with the classes. For example when the customer is created then the customer is in the system. Once in the system, the events that can interact with the customer object are reservation made, or reservation can be updated or reservation can be cancelled.  The event customer deleted will remove the customer from the system.

From the state charts above we decided to make a list of state and event attributes for customer and service that might be useful in design.

Events
Attributes

Debt overdue
Debt overdue, Customer ID

Deleted
Debt, Customer ID

Dept paid
Debt-paid, Customer ID

In-use
Time, Date, Customer ID

Not in-use
Time, Date, Customer ID

Registered
Date Registered, Employee ID

Reserved
Date, Time, Customer ID

              
     Table 1.7 Event attributes

States
Attributes

Active
Date, status

Available
Time, Date, Service ID, Service type

Damaged
Date, Service ID, Service type

Not available
Time, Date, Service ID, Service type

Passive
Date, status

2.10 Attributes


An attribute is a descriptive property of a class or an event.

Table 1.9 illustrates the table of the most important classes and their attributes. The attributes of the other remaining classes are postponed to the design stage.

No
Classes
Attributes

1
Customer
Customer ID, Type,  Name, Address, Phone number, Email, Status

3
Employee
Employee ID, Position, Name, Address,  Phone number, Email

2
Reservation
Reservation ID, Name, Address,  Phone number, Email, Reservation time, Reservation date, Date registered, Number of lanes, Number of tables, Capacity, Category, Facilities, Customer ID, Employee ID

4
Service 
Service ID, type, Lane No, Table No, Status

     Table 1.9 Attribute table

However it must be noted that when a customer is deleted, it still remains in the database for statistical purposes or studies but is deleted from the reservation earlier booked. The attributes in table 1.9 
were specified based on the following questions:

· How is the class described in the problem domain

· What basic data must be captured about objects from this class

· What results from an event trace must be captured

· What time did the event occur

· Which amount did it concern

2.11 Usage

To be usable, a system must fit the application domain. In this section of the project, we want to look at how we must determine that our system fit the application domain, by describing actors and use cases based on the understanding of the application domain activities. By doing this we gain a better overview of the system.

Use cases
Actors


Manager
Receptionist

Cancel a reservation
√
√

Check statistics
√


Check the status availability of a service
√
√

Create a customer
√
√

Create a reservation
√
√

Delete a customer
√
√

Delete a member
√


Register a reservation
√
√

Update a reservation
√
√

Table 1.10 illustrates the relationship between actors and use cases. It also illustrates the important differences and variations in actors and use cases. We must understand these differences in order to design a system that is well adapted to the technical and organisational context.

2.11.1Actors 

An actor describes someone or something that interacts physically with a system.

To identify our actors, we determined the division of labour and task related roles in the reservation system.

In the reservation system the actors are easy to see because they are the only people associated with making the reservation.

Receptionist

This is the main actor as the receptionist is in charge of reserving/ booking the customer. This actor register, update, confirm, cancel and delete customers from the system. The receptionist also performs searches to see the status of a lane or table. The receptionist can also delete customers (when a customer doesn’t want to be a member anymore) or register a customer.

Manager

This actor has unlimited access to the system. The manager can do all the jobs a receptionist does and still do more. The manager can go to the database to update, create, check and delete information from the database or the system.

1.11.2 Conclusions on actors

The criteria we used for determining the different actors described above is the dissimilarities of roles, as expressed by the use cases in, which actors are involved.

The characteristics of actors as explained in table 1.10 describe important aspects of actors’ use of the system.

2.11.3Use cases

Is the pattern for interaction between the system and actors in the application domain.


Use case: This can be done by both the manager and the receptionist. It occurs when information (fax, phone, email) related to a cancellation of reservation is received from a customer. The receptionist search reservation to see if the reservation is in the system or not, if yes, the receptionist cancels by clicking on the “cancel” button. After the reservation has been deleted from the system the reservation information becomes available for new reservations.

Objects: Customer, Receptionist

Functions: Cancel_Reservation


Use case: This can only be done by the manager. It occurs when the manager enters the database to search for information that is already stored. The manager then enters the desired information he wishes to find and clicks the “find” button. The system then runs through the database and shows 

the result in statistics either graphical or by numbers. If the system cannot find the required information the manager enters a new request and makes a new search.

Objects: Manager

Functions: Check_Statistics, Search_Customer


Use case: This can be done by both the manager and the receptionist. It occurs when a customer requires a service, the receptionist then search for a service by entering the required information such as time, date and capacity. The system then shows available services for the given data and the receptionist then proceeds on making the reservation if the customer still wishes to. The receptionist then enters all the remaining information such as name, address, customer ID etc. Then the receptionist clicks the “ok” button and the reservation is made. If the system shows no available services for the given data the receptionist either enters new data or repeats the procedure or abort the search by clicking the “exit” button.

Objects: Customer, Receptionist

Functions: Check_Service_Status, Create_Reservation


Use case: This can be done by both the manager and the receptionist. It occurs when a new customer needs to be created in the system. The process is that the receptionist enters the needed information such as name, address, phone number etc. When the customer is created a customer ID is automatically added to the data entered. The customer ID is a 6 digit number of integers and strings e.g. V-1003, which will be linked to the customer name. This enables the system to find the customer either by name or by the customer ID.

Objects: Customer, Receptionist

Functions: Create_Customer


Use case: This can be done by both the receptionist and the manager. This occurs when a customer wishes to make a reservation. The receptionist then enters the needed information such as name, address, capacity, reservation time, reservation date etc. The moment a customer makes a reservation for the first time the customer automatically gets created in the database. After the receptionist has entered the needed information a box will pup us to verify if the reservation is true, if it is the reservation is made by clicking the “ok” button, if not the reservation is deleted by clicking the “delete” button.

Objects: Customer, Receptionist, Service

Functions: Create_Reservation, Register_Customer, Select_Service_Type


Use case:  This can be done by both the manager and the receptionist. This occur either when a customer wishes to be deleted from the system or when the system has detected that the customer has not used any of the services offered for a year. If a customer wishes to get deleted, the receptionist search for the customer by entering the name or customer ID and then clicks on the “delete” button. If the system detects that the customer has not been in use of any service for a year, then the receptionist will click on the “delete” button. The customer Id, which was used by the 

deleted customer, is now available in the system and the space in the database in now free for new information.

Objects: Customer, Receptionist

Functions: Delete_Customer, Seach_Customer


Use case: This can only be done by the manager. It occurs when a customer wishes to be deleted as a member. The manager search for the customer either by name or customer ID. When the manager has found the member with all the data the manager clicks the “delete” button and the customer is completely deleted from the system. If the customer uses the services later on but not as a member the customer will again be added to the system.

Objects: Customer, Manager

Functions: Delete_Member, Search_Customer


Use case: This can be done by both the manager and receptionist. This occurs when a receptionists search for the customer who has reserved a reservation. When the receptionist has found the reservation the customer has reserved by entering the customer name or ID the receptionist then clicks the “ok” button. The system then registers that the customer has used a service and the system then adds to the list in the database stating how many times a specific customer has used a specific service. After the receptionist has clicked the “ok” button the customer data is updated and the new data is stored in the database.

Objects: Customer, Receptionist

Functions: Customer_Registered, Search_Customer


Use case: This can be done by both the manager and receptionist. It occurs when a customer calls to make a change in their reservation. The receptionist first search for the customer by entering the name or customer ID, then when the reservation is found the receptionist clicks the “update” button and makes the changes. If the changes are not possible e.g. a customer only wants to eat and not bowl, then the receptionist has to make a new reservation where there is a 10-minute block. After the updates are made the receptionist clicks the “ok” button and the new information is stored in the system. If the receptionist has to make a new reservation then the receptionist first click on the “delete” button and the old reservation is removed from the system. Then the receptionist makes a new reservation containing the desired changes and the new reservation is then saved in the system after the receptionist clicks the “ok” button.

Objects: Customer, receptionist

Functions: Update_Reservation, Delete_Reservation, Search_Customer, Create_Reservation

2.11.4Conclusion on actors and use cases

In general, our use cases and actors were relatively easy to find but however to be sure of having a good final result, we thoroughly evaluated the relevance of our candidates by using the 
Lars Mathiassen procedure as follows:

· Review the descriptions to find mistakes and inconsistence

· Test the use case to see if they work in practice

· Evaluate social changes in the application domain

2.12 Functions

After analysing “how” the system would be used in the usage aspect, it is also important to analyse “what” the system is going to do. To determine the system’s information processing capabilities a function is introduced.


Function is a facility for making a model useful for actors. 

After identifying functions by brainstorming we decided to show the functions that actors would use to interact with the system in a table. In this case we use a simple four-point scale with the values; simple, medium, complex and very complex to asses how complicated it will be to develop the function (complexity). We will then discuss different types of functions namely: read, signal and compute functions as they relate between the model and the system content.

No
Function name
Type
Complexity

1
Reservation_Create
U
1

2
Reservation_Cancel
U
3

3
Reservation_Update
U
4

4
Customer_Create
U
2

5
Customer_Register
U
1

6
Customer_Delete
U
3

7
Customer_Update
U
2

8
Service_Create
U
1

9
Service_Cancel
U
3

10
Service_Update
U
1

11
Search_Service
R
2

12
Search_Customer
R
2

13
Service_Status
R
1

14
Customer_Letter_Print
R/S/C
2

15
Check_Statistics
R/C
5

Table 1.11 Function list


Function type

Complexity

U
Updating

1
Simple

C
Compute

2
Low

S
Signal

3
Medium

R
Reading

4
Complex




5
Very complex

In summary a good design balances several criteria. Prioritising quality criteria creates an important focus on design. In summary we ensured that the function list is complete by first taking the place 

of the users since an interview cannot be obtained now to review the list and agree that it shows exactly the list of functions needed. And last but not least to compare the list with the system definition and the model. The function list illustrated in table 1.11 expresses the target system’s functionality.

2.13 Conclusion of application domain

From the AD we have successfully created how our system should look. We identified all functions, checked consistency with use cases, actors and models. 

2.14 Interfaces

An interface is a collection of facilities that make a system’s model and functions available to actors.

After discussing with the users at Big Bowl we agreed on a system that is fixed, well- structured and routine task. The user interface should present the model and functions to users in a clear and understandable way.

Interface choice is very important. Factors to consider when choosing interfaces are:

· What functions are the most used in the system

· How experienced are the actors or users

· How skilled are the users

2.14.1The user

Big Bowl employees are used to working with computers, and the kind of computer platform they use is PC

2.15   Selection of dialogue style

· The selection of the dialogue style was in collaboration between the users at Big Bowl and us

· The chosen one is form fill-in pattern. 
Form fill-in pattern is the classical pattern for data entry on character base terminals 

· The advantage of this type of dialogue is that it gives a simple data entry and a need of only a modest training, by sacrificing only screen space

2.16 Conclusion on OOA

A clear understanding of the entire system, problem and application domain was gained during object oriented analysis. We got a good view of classes, structures and their behaviours, functions and use cases, actors and interfaces. 

3 Object oriented Design: 

3.1 Introduction 

We would be reviewing all analysis documents and the design document would be prepared.  We are to adapt a system to an existing architecture. The structure will be divided into models, function and interface components. More complex components would be clearly specified so as to have a precise document during implementation.

3.2 Design Criteria

Having a good design is very important. This is because the design is the bases of implementation. However a good design is not judged by its positive traits. Any mistakes in the design will affect the system. Therefore some quality criteria, which are crucial to our system, would be used to evaluate the design documents.

No
Criteria
Very important
Important
Less Important
Irrelevant
Fulfilled
Reason

1
Usable
*




This is very important that company most be able to use the system to make reservation.

2
Secure

*



This is not a financial system and does not hold confidential information that needs any security.

3
Efficient

*



Big Bowl is a big place therefore need fast answer from the system

4
Correct
*




Information displayed by the system must be correct, otherwise there will be confusion.

5
Reliable

*



Because the system is used everyday

6
Maintainable



*

No need as we are implementing only a prototype so it is irrelevant

7
Testable



*

Not relevant to our system

8
Flexible



*

This is part of a prototype

9
Comprehensible



*

Our system should be reusable in other systems.

10
Reusable



*

It is a prototype

11
Portable



*

It is irrelevant for the project

12
Interruptible



*

Irrelevant for the project.

          Table 1.12 Design criteria for object oriented design

3.3 Components Design

In our system, a structural view will be separated with the use of components. These components are divided into four, namely:

· Problem Domain Component (PDC)

· Functional Management Component (FMC Model Holder)

· Human Interaction Component (HIC)

· External Interaction Component (EIC)

Each component will handle defined tasks and part of the problem domain. The separation of this component will make the system easier to understand, organise the design work and reflect the stability of the system context.

3.4 Problem Domain Component (PDC)

The Problem Domain Component is the part of the system that holds information in an appropriate format (attributes) ready to be delivered to the FMC and HIC. 

The main task in designing PDC is to find attributes and classes that would represent events found during OOA and make them possible to be implemented in Java (object oriented programming language). 

After reviewing the events found in the OOA, there was a need to restructure how the events interact with the classes. This however would lead to another state chart diagram.

3.4.1 State chart

The diagram in figure 1.17 came as a result to obtain a more refined design model. We do this by using an embedded state chart diagram. Figure 1.17 illustrates a service state chart diagram. A new state was introduced in the embedded state chart diagram. These states are “can-be-reserved” and “registered”. These states would be included as attributes in the service class. This diagram illustrates that a better-structured analysis model can result in a better-structured design model.

The new state chart diagram is to get a better and clearer overview of how the events interact with classes.


  Figure 1.17 Embedded state chart of service

The new states were introduced in the embedded state chart diagram as figure 1.6 illustrates e.g. can-be reserved and registered. These states will be included as attributes in the service class.

Personal remarks

The structure hare has been re structured to avoid complication with the reserved state in the state chart diagram of OOA. We have decided to divide the states to available and not available.

3.5 Events 


Events are the primitives in the behavioural patterns. The events found in the system are instantaneous and involve the problem domain. The events are divided into Private and Common events in accordance with the steps from Lars Mathiassen. All the events found in analysis and in OOD are categorised below.

No
Private Events
Attributes

1
Customer Events are:



Registered/ Created
Standard attributes


Cancelled/ Deleted
Customer name, Address, Date_Registered. Customer ID etc.

2
Service Events are:



Sent
Customer ID, name, date, need a state attribute


Occupied
Item name, item number


Not occupied
Item name, item number

3
Membership events are:



Created/ registered
Standard attributes

Table 1.13 Private events

Private Events are events that are involved in the problem Domain. An event table such as table 1.6 is used to identify private events. The standard attributes are already found in the OOA otherwise they are found here. However some of the attributes are not relevant in the reservation system but would be relevant in the economy system when built.

Here we look at the Common event table

No
Common Event
Attributes

1
Customer Events are:



Reservation updated
Date, employee ID, service ID, service type


Reserved


2
Membership events are:



Reservation updated,
Date, Employee Id, Employee Id, Service Id, Time.


Reserved


3
Service Events are:



Reserved,
Date, Employee Id, Service Type

Table 1.14 Common events

Table 1.14 illustrates the relations between classes and events. The common event Reserved occurred iteratively, throughout the reservation class. The reservation class has already been found during the analysis so we found it needless to introduce it again here.

3.5.1 Conclusion on private and common event

From table 1.13 and 1.14 we decided to jump into describing events and their attributes. This is because we have already found events that occur at least once in the state chart diagram and are represented as class events. Hence, we came up with customer, members and service class events. Each object will remember one instance of an iteratively occurring event. We have also carefully attached the events to model-component events called private and common events.

The attributes in the private events are standard attributes except for the service class, which have some little deviations. The attributes in the common events are not standard but are needed to hold specific information.

3.6 Designing the Component

This is the link between the model and usage. 

Here we have decided to make a PDC diagram first and later a full diagram of both PDC and FMC will be illustrated.

All the classes and their attributes (state attributes, event attributes and standard attribute) are shown below in the PDC diagram.

3.6.1 Problem Domain Components (PDC)



3.7 Function Model Component (FMC)

After the PDC there’s need to give the User Interface and other system component access to the model rose. This gave rise to Functional Model Component. 
Functional model Component is the part of the system that implements functional requirements. These Functions are to be designed using operations in the system.

To do this a review of the functions found during the analysis is required and an evaluation carried out.

The function list below is a review of the function list from the OOA. An evaluation also has been done according to Types, Complexity, Uncertainty and Specification needed.

No
Function name
Type
Specification
Uncertainty
Complexity

1
Reservation_Create
U
S
1
1

2
Reservation_Cancel
U
S
1
3

3
Reservation_Update
U
S
1
4

4
Customer_Create
U
N
1
2

5
Customer_Register
U
N
1
1

6
Customer_Delete
U
S
1
3

7
Customer_Update
U
N
2
2

8
Service_Create
U
N
1
1

9
Service_Cancel
U
S
1
3

10
Service_Update
U
N
2
1

11
Search_Service
R
N
1
2

12
Search_Customer
R
N
1
2

13
Service_Status
R
N
2
1

14
Customer_Letter_Print
R/S/C
S
5
2

15
Check_Statistics
R/C
S
5
5




          Table 1.15 Functions list


Function type


Function specification


Uncertainty


Complexity

U
Updating

I
Implicit

1
Very low

1
Simple

C
Compute

N
Name

2
Low

2
Low

S
Signal

S
Specification details

3
Medium

3
Medium

R
Reading




4
High 

4
Complex







5
Very high

5
Very Complex

Personal Remark

From the function list in table 1.15 we could express the target system functionality. The only way to ensure that the list is complete is by ask ourselves what our system should do and by comparing the functions and use cases we found. We have found two functions to be complex, the “update reservation” and the “check-statistics” although the reservation update function has less computation to do but in our system it is complex because it requires a clear understanding of the system. The function “reservation update” is specified below to give a better understanding of the function. The “check statistic” is not specified because it is not a necessary part of our system but can be found in appendix D.

Name
Update_Reservation

Purpose
Update reservation in the system


Precondition

The reservation must exit


Post condition
All details of a reservation should be correct

Trigger event
Reservation change

Type
Update

Frequency


Input
Customer ID, Customer name or Reservation date

Output
True/ False

Algorithm
1. Search for reservation

2. Search reservation status

3. If reservation status is name && customer ID 

3.1 Then update reservation status

4. Else if reservation status != name && customer ID

5. Then check again

6. Error code is generated

7. If reservation found click ok

8. Reservation status is updated

9. End




Placement
FMC_Reservation

Use cases
Update a reservation

Objects
Reservation

Preliminary data structure
Undefined

Remarks
This is complex because parameter for the update function might not be correct. E.g. a customer might give the wrong customer ID. 

               
               Table 1.16 Function specification

Personal remark

We have used the specification form to specify one of the most complex functions, the “reservation update”, and to asses its complexity. It is also noted that the function is consistent with the list of use case and the model and events.

After the function specification, a diagram of the FMC and PDC is drawn to illustrate the relationships of the PDC and FMC as earlier stated.


Figure 1.19 PDC & FMC Components

3.7.1 Conclusion on FMC

To clearly understand the functions, we described our function in a table, table 1.15. These descriptions helped us identify the most complex functions.

During the descriptions on the list we found overlaps in the coverage of the total functionality. From the list the most complex function found is the “Reservation_Update”, all the other functions are not very complex and hence needs no indebt description. In conclusion we felt that the system is simple but challenging.

3.8 Interface Components

The interface component is a part of a program that is designed to handle the interaction between the actors and the system.

It is divided into:

· Human Interaction Components (HIC)

· External Interaction Components (EIC)

3.8.1 Human Interaction Components (HIC)

HIC handles the interaction between the human actor and the system.

We created 6 HIC classes in our system:

HIC_Confiramtion
This window deals with confirmation of reservations

HIC_Customer
Takes care of HIC_Customer Model Holder

HIC_MainWindow
This shows status and service list

HIC_Reservation
Takes care of FMC_Reservation Model Holder

HIC_Search
A collection of searches related to all the classes

HIC_Service
Takes care of FMC_Service Model holder

3.8.2 External Interaction Components (EIC)

The EIC handles the interaction between our system and external systems.

The external system is the printer and the internal is the clock:

EIC_Clock
The clock tic when a customer letter needs to be send

EIC_Printer
A collection of different printing procedures

Figure 1.20 illustrates our OOD (Object Oriented Design) that consist of FMC and Interface Components. The Connection between the FMC and Interface is not showing clarity purpose.


Figure 1.20 HIC, EIC & FMC diagram

3.9 Sequence Diagram and use Cases

For a clear understanding of our system, we decided to make a sequence diagram figure 1.21, which illustrates the interactions between an actor, interface and the system. 

The use case shows the interaction between the interface and the system. We decided to make one of the most important (Registration of reservation) in the system.


                   

 Table 1.17 A description of a function specialization

In our sequence diagram we have four windows namely, main, service availability, reservation and confirmation. Figure 1.21 illustrates the interaction between the user and the system in each of these four windows by describing which functions to activate during this interaction.


 



 Figure 1.21 Sequence Diagram

3.10   Navigation Diagram

A navigation diagram is a special kind of state chart diagram, which focuses on the overall dynamics of the user interface.

To give a better overview of the interaction between the windows we decided to draw a navigation diagram.

Considerations for our navigation diagram was dependent on the business situation, which is more important to start the program with a window showing the status (occupied or not occupied) of service (lane or table).

Figure 1.22 Navigation diagram

3.11 Conclusion on OOD

A better overview of the system was gained during analysis (OOA). Then in OOD we describe the functions, interfaces and navigation diagram. A good perspective/ way of how the interfaces should look like were found in the OOD based on a series of evaluations. The OOD gave a good base for implementation.

4 Database Design:

4.1 Introduction

Database design is the process of building a suitable structured database that permit a system to support the applications that the end users want in, as efficient a manner as possible.

A well-designed database allows producing a system that meets the requirement of the user and at the same time provides acceptable performance.

4.1.1 Advantages and Disadvantages of a Database Design

· Advantages Control of data redundancy, data consistency, sharing of data and improved security and integrity

· Disadvantages Complexity cost, reduced performance, higher impact of a failure

4.2 Logical Design

This is the process of constructing a model of the information used in Big Bowl based on the conceptual EE/R. 

It involves the identification of entities and relationship and to translate this representation to a set of tables:

· All the set of values can be any values put inside

· There are some specific formats needed in some attribute domain. The email, time and phone number have a specific format, which is needed the other entire attribute domain have no specific format

· Attributes like street, name, address are well known attributes therefore we decided not to specify any format

4.2.1 Entities

Entity is the basic concept of the ER model. We would represent a set of objects in the “real world” that shares the same properties with entities. We would identify each entry uniquely by a name and attribute as shown below

No
Entity Type
Description

1
Reservation
General term describing a reservation required by a customer

2
Customer
A  general term describing all service receivers

3
Employee
A general term to describe all Big bowl staff

4
Manager
A person who has the final decision on deleting a customer

5
Receptionist
A person who is charge of all the operations related to reservation except deleting a customer

6
Service
 General term describing Big bowl’s services.

7
Lane
Is a service of Big Bowl

8
Table
Is a service of Big Bowl

9
Contract bowlers
Describes customers that subscribes to Big bowl

10
Business Member


11
Guest customer
Describes customers that comes once in a while

12
Regular customer
Describes customers that comes often but don’t have any subscription

4.2.2 EE/R Diagram


        




        Figure 1.23 EE/R diagram

4.2.3 Conclusion on EE/R

From the figure 1.23, we are going to chose tables to normalise and the tables would then be shown later in this chapter. Although there does exist a disjoint and optional relationship from the “employee” specialisation/ generalisation structure we decided to have one table (employee) table, which is to be normalised later on. From the “service” generalisation/ specialisation we decided to have one relation as recommended by Thomas Connolly when there is mandatory and non-disjoint relationship. Also for the “customer” generalisation/ specialisation, we decided to create one table (customer table) as recommended by Thomas Connolly. It should be noted that during the EE/R, classes are transformed directly to entities, the primary and foreign keys are also identified here to show the relationship between entities.

4.3 Relationships 

A relationship is a meaningful association among entities. In this activity, we would show the relationship connecting associated entities. After stating the relations, we are going to transform the OOD design into EE/R. First we have to identify the important data (entities) and then describe relationships between the data that must be represented in the model. A deeper description of the chosen relations can be found in appendix E.

Entity
Relationship
Entity

Customer
Request
Reservation

Reservation
Made by
Receptionist

Reservation
Has
Service

Service
Is
Lane

Service
Is
Table

Employee
Is
Customer

Receptionist
Is
Employee

Manager
Is
Employee

Contract bowler
Is
Customer

Guest customer
Is
Customer

Regular customer
Is
Customer

Business member
Is
Customer

               



Table 1.19 Identifies relationships

4.4 Association of attributes with entities or relationships

No
Entity
Multiplicity
Relationship
Entity
Multiplicity

1
Customer
0.1
Request
Reservation
1.1

2
Receptionist
0.*
Make
Reservation
1.1

3
Reservation
1.*
Has
Service
1.1





Table 1.20 Represents a ternary relationship

We have clearly stated the entity types and the relationships in a table to give a better overview of how the entities relate to each other and their description. E.g. these tables would help us know the relationship when a reservation is made between the customer and the receptionist who made the reservation etc.

4.5 Attributes Domain

We have chosen to only make attribute domain tables for the following four as they are the entities, which we are going to program. Tables for the remaining entities can be found in appendix E, as they are not crucial for our prototype.

No
Entity
Attributes
Data type
Null
Multi valued
Format

1
Customer
Customer ID
Integer
No
No
No specific value



Customer type
Varchar (30)
No
No
No specific value



Name
Varchar (50)
No
No
No specific value



Address
Varchar (100)
No
No
No specificvalue



Phone No
Integer
No
No
Network code + number



Email
Varchar (30)
No
No
Text@text



Reservation time
Date
No
No
24 hours



Reservation date
Date
No
No
dd-mm-yyyy



Dateregistered
Date
No
No
dd-mm-yyyy



Customer status
Varchar (30)
No
No
No specific value

No
Entity
Attributes
Data type
Null
Multi valued
Format

2
Employee
Employee ID
Integer
No
No
No specific format



Employee position
Varchar (30)
No
No
No specific format



Name
Varchar (50)
No
No
No specific format



Address
Varchar (100)
No
No
No specific format



Phone No
Integer
No
No
Network code + number



Email
Varchar (30)
No
No
Text@text

Table 1.22 Attribute domain of employee

No
Entity
Attributes
Data type
Null
Multi valued
Format

3
Service
Service ID
Integer
No
No
No specificformat



Reservation time
Date
No
No
24 hours



Reservation status
Varchar (30)
No
No
No specific format



Service type
Varchar (30)
No
No
No specific format



Lane No
Integer
No
No
No specific format



Table No
Integer
No
No
No specific format

Table 1.23 Attribute domain of service

No
Entity
Attributes
Data type
Null
Multi valued
Format

4
Reservation
Reservation ID
Integer
No
No
No specific format



Name
Varchar (50)
No
No
No specific format



Address
Varchar (100)
No
No
No specific format



Phone No
Integer
No
No
Network code + number



Email
Varchar (30)
No
No
Text@text



Reservation time
Date
No
No
24 hours



Reservation date
Date
No
No
dd-mm-yyyy



Date registered
Date
No
No
dd-mm-yyyy



Number of lanes
Integer
No
No
No specific format



Number of tables
Integer
No
No
No specific format



Capacity
Integer
No
No
No specific format



Category
Varchar (30)
No
No
No specific format



Facilities
Varchar (30)
No
No
No specific format



Customer ID
Integer
No
No
No specific format



Employee ID
Integer
No
No
No specific format

Table 1.24 Attribute domain of reservation

Special remarks

The objective of the tables above is to determine the domains for attributes in the logical data model. A domain is a pool of values from, which one or more attributes draw their values. 

From the table above:

· All the data types are fixed- length strings with characters from 4 to 100 characters

4.6 ER model showing primary keys


                  Figure 1.24 ER model

4.7 Presentation of relationship

From this ER model, we conclude that the reservation is a weak entity as whenever it is involved; in a relationship it has a mandatory participation, while other entities have an optional participation.


       




           Figure 1.25 Participations

4.8 Normalisation

After creating data models that represents the main entities using an ER model, we would translate the ER model into sets of tables that represents this data. To check if the tables we are going to create are well designed, normalisation is introduced.


Normalisation is the technique for producing a set of tables with desirable properties that supports the requirement of a user or company.

Figure 1.26 Normalisation processes of customer, employee, service and reservation

The tables illustrated in drawing 1.26 are all in 3NF because there are no multiple values, no partial dependencies on the primary keys and no transitive dependencies on the foreign keys.

4.9 Integrity constraints


Integrity constraints are the constraint that you wish to impose in order to protect the database from becoming inconsistent. There are five types of integrity constraint: required data, column domain constraints, entity integrity, and referential integrity and business rules.

In our case we chose to impose the referential integrity because we are interested in making constraints only on foreigner keys.

No
Relation
Referential constraints

1
Reservation
Foreign key: Customer ID, Customer name REFERENCES Customer 

                   ON DELETE NO ACTION

                   ON UPDATE CASCADE

Foreign Key: Receptionist Id  REFERENCES receptionist

                    ON DELETE NO ACTION

                    ON UPDATE CASCADE

 Comment: No action on delete is to make sure that a customer and a Receptionist are not deleted if the reservation still exists. This is so that the integrity reference is not lost during statistical studies.

Table 1.25 helps us to describe constraints in the relations. 

4.10 Enhanced Entity Relationships

After following the steps in logical database design we came up with a new EE/R diagram containing the chosen relationships and tables, which can be found in appendix E.

4.11 Physical database design


The process of producing a description of the implementation of the database on secondary storage; it describes the base tables, file organisation and indexes used to achieve efficient access to the data and any associated integrity constrains and security restriction. 

Having concluded the logical database design (identifying, entities, relationship, etc.) our physical data base decisions are tailored to a specific DBMS system (in our case it is Interbase 6.0).

We create tables in the target relational DBMS and implement the constraints on these tables from the data presented in the global logical data model. These tables can be found in appendix E.

4.12 Conclusion on the Database Design

We have decided to conclude the whole process involved in the database design (logical & physical) in this chapter. During the logical aspect of the design, we transformed OOD models to EE/R models. We created a number of database tables to represents entities and relationships. Along with these tables we produced a set of supporting documentation, detailing for each table, its attributes, PK, FK, constraints, domain and optional default value, whether it can hold nulls or derived.

We represented the design of the base tables and use this information to define domains in the physical aspect. From the information received, we will implement the base tables in the target DBMS using Interbase 6.0.

5 Implementation: 

5.1 Introduction

This chapter explains some of the difficulies we experienced during the database implementation and the prototype implementation

After the database design, we are now going to implement the base tables, file organisation, indexes, views and the security mechanisms. After which we would start populating the database.

Since this project is to make a prototype, it may not require changes. However, it’s likely that once the prototype goes live, changes would be required as a result of user feed back according to his requirements. There would now be need to modify the structure in the logical and physical methodology to ensure that changes are designed and implemented correctly.  

5.2 Database implementation

One major problem was getting a connection to the Interbase, this took a lot of time but at last we were able to establish connection after a few tries. However we did not have time to implement a database that will generate ID number for the tables.

 5.3 Prototype implementation

The implementation of the prototype was done in java.

We used Array list as our data model. The navigation diagram did not change as earlier planned except that we did not have time to implement a component that will show status of lanes and tables.

5.4 Prototype status

Our product at this stage is capable of creating, delete, show and find a reservation, which was our main goal when it came to the programming part of the project.

6 Conclusion & Evaluation:

It has been a long and tough but challenging journey until this extent. We started by forming a group, which was carefully chosen. We decided to bring a diverse experience and advantages to the project group, as we knew before hand what journey we were embarking.

We formed a group of five well-articulated individuals with goals to meet. We held meetings prior to the commencement of the 7 weeks project to decide on what company to scout for and how to organise ourselves.

A project supervisor was allocated to us and immediately we seized the opportunity to discuss with him and get a better overview of the project ahead. We gained so much from his knowledge and experience during these discussions.

Immediately, we started hunting for an organisation to work with and then we were blessed with Mr. Malzer (Sales Manager at Big Bowl). He was very nice to talk to and always ready to give us time whenever we needed him. 

At this point, we have travelled the unfamiliar path- one carefully planned and well articulated step at a time using theories and methodologies of Project Establishment and Planning,

Operational Management, Object Oriented Analysis and Design, Relational Database Design and Programming gained from our well-experienced teachers who helped us till the end of this unknown path.

The steps above were taken into consideration in order to analyse and clarify the organisation of Big Bowl that required specific attention in regards to analysing and designing a simple small easy to use system prototype.

The first step of the project was to analyse Big Bowl Valby. Here we studied the present situation of the organisation. From the analysis we understood that the company was doing very well in the market, has high strength and opportunities in the future. We gave suggestion of how Big Bowl could improve its competitive advantage through some operational system such as Business process re-engineering (BPR) and business information systems (BIS).

Once in the object oriented analysis, which is the next step, we gained a better understanding of the Problem and Application Domain. We described logical structures of classes and their behaviour. We also took a first look at the functionality of the system and the interaction with actors together with an overview of the user interface.

After the OOA, we took a deeper look into the design stage, describing specific functionalities related to the object model. A description of the interaction between the user and the system was then stated. From the information gained, the implementation stage was set to go.

Before the implementation, we made documentation about the database design. During the database design, we went through logical and physical database design, from there we chose Interbase 6.0 as the DBMS.

A prototype of the new system was implemented using Java which allows creating, deleting or saving a reservation of a table in the restaurant, lane or both. It also gives a possibility to navigate through the database on the needed interfaces.

In conclusion, we have kept our focus and created bases for a more flexible easy to use system, which if developed fully, would provide Big Bowl the ability to react faster, be more flexible and more responsive to their customers when it comes to their services.  

All in all, we feel that the project has produced a prototype that can be used for a future development.

6.1 Product conclusion

Report 

Our report is based on a high standard as well as quality. Unfortunately we did not have enough time to bring out the best of the product but with more time the product could have been better. But since this is a school project and a prototype is the expectation of the final project our product meets our satisfaction. The documentation of the project was not finalised in as good a time as anticipated, but however we managed to produce a good product.

Program 

One thing that could have been done differently concerning the prototype is to show a window of the status of the lanes as well as the tables. Here the user would be able to interact with the window to know when a service is occupied or not. 

6.2 Evaluation

6.2.1 Company

In general the manager Mr. Malzer was very co-operative. We had two personal meetings with him. The first one was a general introduction to the organisation, answers were giving to our questions and the second one was mainly to have a first hand observation of the system along with a long interview clarifying our final questions. More information was gained through emails and phone calls. During the project we acknowledged that with a closer contact we would have gotten a better result. In the future we should explain to the customer or user that time, interviews, questionnaire and money spent on the project will prove to be well spent.

6.2.2 Group work

At the start of the project motivation and expectation were very high. As the project continued, we managed to keep up with the time frame set before the project. It was a bit stressful but a lot was learnt during the project. We must say that we organised ourselves in high standards. Everybody tolerated each other in the group. As we said “It’s not right, it’s not wrong it’s just different”.

We worked together as a group all through the project but however we also had individual assignments, which was done and brought back to the group for acceptance.

6.2.3 Tools

The tools used were the timetable, baselines, Interbase 6.0, Textpad for Java program, Microsoft word 97/00/xp.

From the timetable and baselines, we were able to check our progress and see if we were meeting our target time. We were able to find where we needed to use more time and energy or where we could gain some time.

The Interbase 6.0 was forced on us to use as DBMS and we spent a lot of time trying to use it in the school computers, which was difficult to work with because we had little time to get used to the DBMS.

6.2.4 Advisors

Our project advisor was Michael Claudius. He was very helpful and provided much assistance along the way. He gave us timely advises and helped us to keep track of the project. Michael was also our subject advisor in system development and we had great use of his expertise.

Klaus Frisdahl was the subject advisor on Business; he has been very helpful with ideas and suggestion on the analysis of the organisation.

Henrik Kjær was the subject advisor in programming. He has been a great help during the implementation of the prototype. 

Susanne Ruge was the subject advisor in database design. She was very helpful during the database stage of the project.

6.3 Personal Opinions

Francis

In my opinion the project work offered a great opportunity to learn because one gets a lot of different ideals from the other members of the group.

On the subjects; business 2 was not much of a problem, as for system development 2, the project made it possible for me to understand more than I did before. Programming 2 was sometimes very difficult and sometimes easy to appreciate. I do think we should have started programming much earlier than we did.

The relationship among members was on the whole good  

Liliane

It has been a challenge for me as it was my first time to work on a project. I learned a lot not only about the subject but about people also.

Concerning the subject; I gained a better understanding of all 3 subjects specially System Development, which was abstract. Sometimes the temperature in the group was high but we managed to decrease it by compromising and understanding each other. 

All in all, I was satisfied with the work the group have done and very grateful for all advises given by the teacher.

Mie

This was my first real life project, where we were in contact with a real organization. I have learned a lot from the past couple of weeks, not only about the subjects taught to us over the past two semesters, but also about me. I have learned that you can’t always get your way, that sometimes it’s necessary to compromise, I have also learned about my own tolerance and how to deal with it.

From working with four unique people I have learned to appreciate them from their very own uniqueness and knowledge, which has been of great help to me. I truly admired all my fellow group members and without them I couldn’t have learned nor have had such a wonderful time. I would gladly take the chance of working with them at another time. 

But the most important thing in my eyes has not been to put the project together but to understand the connection and overlapping between each subject. It has been a delight for me to see that our 

teaching has born fruit as it can sometimes be hard to see the overall connections in the class room. I would then give a great thanks to my teachers, especially those on 2. Semester as they have been good role models for our future. I have learned a lot and I’m happy to see our knowledge been put into this fine project, which I’m not only satisfied with but also proud to be a part of.

Stanley

One goal is to see the reaction of my teachers after they see the conclusion of this job. 

Frankly I know I have gained a lot from my teachers and I wouldn’t want to disappoint especially myself.

It has been a long difficult but fulfilling experience. I have learnt to tolerate and appreciate people of different backgrounds and understanding. I am also quite confident that I have given a lot to the project as much as I have gained during the project.

In the subject areas where I feel superficial, the project has given me a great benefit in understanding them and how to use this tool in practical settings. My knowledge on Java and SQL was too limited and time to go deeper was too short, which I regret, as it would have made the final prototype handier. 

My fellow group members lived up to my expectations of diligent, highly capable people that produce quality result. To my opinion our meeting with Big Bowl was fruitful but not enough.

Our adviser, Mr. Claudius to me has been a blessing for his timely advises and experience shared with us during the 7 weeks of the project and of course our other subject teachers.

In all I am extremely satisfied with the product and the group but as Michael would say” it could be better”.

Thanks

Umair:

This project has been a great experience for me, it’s not just that I learned a lot in each and every subject but I enjoyed every day as well. In the start I assumed that working with people with different backgrounds and thoughts would not be very easy, but with the flow of time I found that it became the cause of my motivation. As it was our first real life project and we got through each and every topic we discussed in our class, in both semesters. And with the marvellous help and advises of Michael Claudius (Project Advisor) throughout the project and with the contribution of other group members almost every topic of all the subjects was clearer than ever. This project also provided me the real concept of how all three subjects are connected to each other and how we can use those methodologies in the real life problems. 

My knowledge of Java programming language was not that broad but while doing the prototype part by being more open minded and optimistic, my programming skills became much better. But due to the shortage of time I would say that if we had more time then we could have been done better but by not forgetting the fact that “it could always be better” I’m completely satisfied with the project.

Glosary:

Application domain (AD): The organization that administrates, monitors, or controls a problem domain.

Cluster: A collection of related classes.

Common events: Are events that involve several objects.

Constraint: A consistency rule that the database is not permitted to violate.

Criterion: A preferred property of an architecture.

Data model: An integrated collection of concepts for describing data, relationships between data, and constraints on the data used by a company.

DBMS: A software system that enables users to define, create, and maintain the database, and provides controlled access to this database.

Dead season: A period of time where there is a decline in sales, because customers go elsewhere, mainly during the summer period or other holidays.

Derived attribute: An attribute that represents a value that is derivable from the value of a related attribute, or a set of attributes, not necessarily in the same entity. 

Domain: The set of allowable values for one or more attributes.

Entity: A set of objects with the same properties that are identified by a user or company as having an independent existence.

Foreign key (FK): A column, or set of columns, within one table that matches the candidate key or some (possible the same) table.

Form fill in pattern: Is the classical pattern for data entry on character-based terminals.

Global data model: A data model that represents the entire company (or part of the company being modeled).

Local logical data model: A data model that represents a particular user view, or combination of user views.

Normalization: A technique for producing a set of tables with desirable properties that supports the requirements of a user or company.

Null: Represents a value for a column that is currently unknown or is not applicable.

Pattern: A generalized description of a problem and a related solution.

Problem domain (PD): The part of a context that is administrated monitored or controlled by a system.

Primary key (PK): The candidate key that is selected to identify each entity occurrence.

Private Events: Are events that involve only one problem domain object.

Relational database: A collection of normalized tables.

Rich picture: An informal drawing that presents that the illustrator understands a situation.

Sequence diagram:  A diagram that focuses on the time ordering of messages that go back and forth between objects.

Stand-alone application: An application that is capable of working independently of other applications.

Third normal form (3NF):  A table that is already in 1NF and 2NF, and in which the values in all non-primary keys columns can be worked out from only the primary key column(s) and no other columns. 

Use case: A pattern for interaction between the system and actors in the application domain.

Literature list:

Bibliography

Andersen, Niels Erik

Professional System Development

Prentice Hall, 1998, ISBN: 0-875-71095-8

Bishop, Judith

Java Gently 3rd Ed

Addison-Wesley, 2001, ISBN: 0-201-71050-1

Christopher, Martin

Logistics and Supply Chain Management, 2nd Ed

Pitman Publishing, 1998, ISBN: 0-273-63049-0

Claudius, Michael

OOD Guidelines

Note collection from Michael Claudius

Connolly, Thomas

Database Solutions 3rd Ed

Addison-Wesley, 2000, ISBN: 0-201-67476-9

Curtis, Graham

Business Information Systems, Analysis, Design and Practice, 3rd Ed

Addison-Wesley, 1998, ISBN: 0-201-33136-5

Daft, Richard L.; Marcic, Darothy

Understanding Management, 3th Ed

Harcourt College Publisher, 2001, ISBN: 0-030-31816-5

Frisdahl, Klavs

IT Strategi og IT Konsulent- Bind I

Roskilde Business School, 2002

Note collection 

Gilgeous, Vic

Operations and the Management of Change

Pitman Publishing, 1997, ISBN: 0-273-62507-1

Hornby, A. S

Oxford Advanced Learner’s Dictionary 5th Ed

Oxford University Press, 1995, ISBN:0-194-31421-9

Interbase 6.0

Language Reference

Borland/ Inprise, 1999

Mathiessen, Lars

Object Oriented Analysis & Design 2nd Ed

Marko ApS, Aalborg, 2001, ISBN: 8-777-51150-6

Pressman, Roger S.  

SYS (SW Engineering and OO-Analysis)

Collection of articles, part I

Scott, Kendall

UML Explained

Addison- Wesley, 2001, ISBN: 0-201-72182-1

Webography

Big Bowl Valby

www.bigbowl.dk
Claudius, Michael

www.rhs.dk/claudius
Frisdahl, Klavs

www.rhs.dk/frisdahl
Kjær, Henrik

www.rhs.dk/henrikk
Ruge, Susanne

www.rhs.dk/susanneru
Table & Figure Index:

Figures

16Figure 1.1Organisation chart of Big Bowl, their version


21Figure 1.2 Porter's Five Forces Model


23Figure 1.3 SWOT Summary


26Figure 1.4 Competitive Advantages and the Three C's


27Figure 1.5 Value and Productivity Advantage Matrix


28Figure 1.6 Diagram of the New System


29Figure 1.7 The Provision of Information From a Database


34Figure 1.8 Rich Picture of Big Bowl's Current Reservation System


42Figure 1.9 Our classes


42Figure 1.10 Our generalizations


43Figure 1.11 Our aggregations


43Figure 1.12 Our associations


44Figure 1.13 Our clusters


45Figure 1.14 Class Diagram


45Figure 1.15 State chart of customer


46Figure 1.6 State chart of service


54Figure 1.17 Embedded state chart of service


1Figure 1.18 PDC diagram


Figure 591.19 PDC & FMC Components


61Figure 1.20 HIC, EIC & FMC diagram


63Figure 1.21 Sequence Diagram


64Figure 1.22 Navigation diagram


66Figure 1.23 EE/R diagram


69Figure 1.24 ER model


69Figure 1.25 Participations


70Figure 1.26 Normalisation processes of customer, employee, service and reservation




Tables
35Table 1.1 FACTOR criterions for system definition


36Table 1.2 Candidates for classes


37Table 1.3 Evaluation of classes


39Table 1.4 Candidates for events


40Table 1.5 Evaluation of events


41Table 1.6 Event table


46Table 1.7 Event attributes


1Table 1.8 State attributes


47Table 1.9 Attribute table


1Table 1.10 Actor table for the reservation system


51Table 1.11 Function list


53Table 1.12 Design criteria for object oriented design


55Table 1.13 Private events


55Table 1.14 Common events


57Table 1.15 Functions list


58Table 1.16 Function specification


62Table 1.17 A description of a function specialization


1Table 1.18 Entity type documents


67Table 1.19 Identifies relationships


67Table 1.20 Represents a ternary relationship


1Table 1.21 Attribute domain of customer


68Table 1.22 Attribute domain of employee


68Table 1.23 Attribute domain of service


68Table 1.24 Attribute domain of reservation


1Table 1.25 Referential integrity constraints on reservation




We hereby give our permission that this report may be borrowed from the Library of Roskilde Business School, but that all forms for editing is only allowed by the authors.


Date and signature:








Francis Adilika		              Liliane Kayihura	                      Mie L. Spiegelhauer





			       Stanley Iheme		          Umair F. Khiljee





                     Table 1.25 Referential integrity constraints on reservation








� EMBED Visio.Drawing.6  ���





� EMBED Visio.Drawing.6  ���





� EMBED Visio.Drawing.6  ���





Table 1.21 Attribute domain of customer
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Table 1.18 Entity type documents
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Name:�
Registration of reservation�
�
Purpose:�
To register a reservation�
�
Precondition:�
Main window is active�
�
Frequency:�
180 times a day�
�
Primary actor:�
Receptionist�
�
Secondary actor:�
Sales manager�
�
Description:�
Actions:





Actor clicks on the “Reservation” button in the main window





Actor types in the details of reservation and clicks the “ok” button.








If reservation details are correct click “ok” button.








Else click the “change” button.





Actor changes detail and press the “ok” button.





If reservation id denied then click exit.


 �
System response:














Reservation without pop-ups.











A confirmation window pops up showing reservation details.











If (5), system goes back to main window.








If (5), system shows reservation window.








System goes to 4,5 and 5.1 and ends.








System ends and goes to 1.


�
�
Secondary use case:�
�
�
Exception:�
�
�
Preliminary:�
�
�
Preliminary object:�
Reservation�
�
Remarks:�
�
�
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Figure 1.18 PDC diagram
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Update a reservation





Register a customer





Delete a member





Delete a customer





Create a reservation








Create a customer








Check the status availability of a service


Update a reservation





Check statistics





Cancel a reservation





Table 1.10 Actor table for the reservation system








Table 1.8 State attributes
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