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Preface

Purpose of Report

This report has been made as part of a second semester project at Roskilde Business College, School of Computer Science. This report is to be the basis for a presentation that will be part of our second semester exam.

Audience

Main readers are Managers from Cencio, datamatician teachers and students at Roskilde Business College, School of Computer Science.

Content

Operational Management & Organisation

This part of the project will be the study of the company structure, and logistic strategy. Ones the company has been analysed, we will choose the problem to solve which will be part of Operational Management or Business information System, and a deeper study will then be done.

System Development

Based on the business analysis document a model of the system is to be made with the techniques of Object Oriented Analysis. Different system specification will be showed to the user, and based on the choice the Object Oriented Design will be made.

Programming

On the base of the previous made Object Oriented Design, a EE/R diagram document is going to be produced on the part of the system that we are going to implement. A relational database is then created using SQL, and a stand-alone application prototype is to be built using Delphi.
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I.  Project Establishment

I.I  The assignment

During this project we are going to elaborate feasibility-study of a company, in order to give a solution for a business problem that the company could implement.

The assignment includes an analysis of the company operational management, an Object Oriented Analysis and Design of a possible system, and the implementation of a prototype of a stand-alone application based in a relational database.

As the project is part of Roskilde Business College studies, it is to be made as a cross-sectional assignment between the subject of Management and Organisation, System development and Programming.

Operational Management & Organisation

This part of the project will be the study of the company structure, and logistic strategy. Ones the company has been analysed, we will choose the problem to solve which will be part of Operational Management or Business information System, and a deeper study will then be done.

System Development

Based on the business analysis document a model of the system is to be made with the techniques of Object Oriented Analysis. Different system specification will be showed to the user, and based on the choice the Object Oriented Design will be made.

Programming

On the base of the previous made Object Oriented Design, an EE/R diagram document is going to be produced on the part of the system that we are going to implement. A relational database is then created using SQL, and a stand-alone application prototype is to be built using Delphi.

I.II  Secondary Objective

This project is also meant to improve the qualification of the participants, helping us understand and master the tools and technique learned during the semester. Through this group work we will also gain experience directly from the real world.

I.III  Available equipment

· School’s computers with internet connection

· School’s Laser Printers

· Home computers

· 1 Portable computer

I.VI  Resources 

I.VI.I  Technical Resources:

The list below is the tools that we are going to use during the project. The choice is based on the school’s common tools so that the entire group members will provide a compatible product that can be used in the school infrastructure.

Software

· Microsoft Word 97/2000 (Word Processor)

· Visio Professional v.5 (Chart application)

· Microsoft Project (Project Plan Application)

· Interbase 4.2 (Database Management System)

· Borland Delphi 3/5 (Interface for Database)

· Microsoft PowerPoint (Presentation Application)

Hardware

· PC at school and at home

· Laser printer at school

· Floppy Disk for back-ups

· Internet and network driver for back-ups

I.VI.II  Human Resources

Name
Address
Nationality
Telephone
E-mail

Ditte Larsen
Ringvej 48, 2, 9

4000 Roskilde
Denmark
40619629
dl200474@rhs.dk

Dario Pacino


Albeniensgade 3, 3 TV

2300 København S.
Italy
32551646
pacino@e-box.dk

Dayib Ali
Holmbladsgade 43A,st.th

2300 København S.
Somalia
24945779
day66@yahoo.com

Yourtan Jasim
Stubmøllevej 31, 2.th

2450 København SV.
Iraq
40575523
yourtan@get2net.dk

Members
Strength
Weakness

Ditte Larsen
Good knowledge of management 

Fast learning, Full of ideas, 

Typewriting skills. Always on time.
Give up too easily, Her daughters comes first, missing experience in programming, and System development.

Dario


Helpful, Experience in programming, Well Organized, Always on time, Good Overview of the project.
It is difficult to understand what he writes, Lack of patient, Eats too much,

Sometimes not compromise.

Dayib Ali
Has good Management knowledge. Is Patient and good at compromising.
Programming, Not well organized, 

Using telephone too much.

Yourtan Jasim
Have a lot of Energy, Think Logical. Want to fully understand everything. Good in system development.
Likes tea break too much, often misunderstandings because of distraction, Lack of typewriting skills.

I.VI.III  About the group:

The group members are from four different countries and have different backgrounds.

Dario comes from Italy and has studied computer science in high school. He moved to Denmark 18 month ago. He likes to travel and walking in the nature, even if he is very interested in High Tech. He has also lived in London for 6 month.

Dayib comes from Somalia and he has management experience from his country where he studied administration and management and he also took two years of marketing in Niles Brock, he has also a good idea about group work.

Ditte comes from Denmark, but has lived in England for 5 years, there she worked for DHL International with Customer Service. After returning to Denmark 2 years ago she took (Roskilde Handelsskole -Grunduddannelse) for adult.

Yourtan comes from Iraq where he worked as Telecom-Engineer at Iraq railway establishment for 8 years, and he has also good experiences in Radio system.

None of the project participants have good project management experience.

I.VI.VI  Conclusion 

The group seems to be balanced and strong and it took the liberty of giving itself a name “3DY”. All the members are interested in the quality of the project. Everyone have the same expectation, which will give constant motivation to the group. Some of the group members have already worked together in a previous project and they don’t seem to have any problem collaborating with the new members. All in all 3DY is a strong group willing to give the best of what they have in them in order to have a successful result.

I.V  Roles


We have chosen to create different positions for each member in the group. The 
reason for creating them is that these are vital for the success of the project. The roles 
are as follow. Project Leader, Back-Up Person, Contact Person, Secretary and a Hard 
Copy Person.

The Project Leader is necessary to keep track of the project, and to co-ordinate the work of the group internal and external.


The Project Leader is also the person that communicates with the Project Advisor.


The Contact Person is there to ensure consistency and to avoid confusion in the group 
communication with the User Company.

The Secretary has to record decisions and meeting minutes. The records will help in case of misunderstandings, and help keep track on the project. This is also a position where reading and correcting documents for grammatical and typographical errors, and check content to ensure consistency in the report produced. The secretary also holds the Logbook.

The Hard Copy Person is in control of the hard copy versions, making sure they are in order and available on request.

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

I.IV  Selection for Roles

Project Leader

Dario

Contact Person

Ditte

Secretary


Changes weekly

Hard Copy Person

Changes weekly

Back-Up Person

Changes weekly

During the creation of this document the group had a long talk about the different roles and who was going to be assign to them, but the main discussion was the project leader. At the start it was the idea that this role should be assigned to everybody, giving everyone the chance to try the experience for a week. But after some second thoughts, one by one all the group members took him/herself off the role complaining that they didn’t have enough overall understanding of the project. Dario has then been chosen as leader because of his previous experience on first semester.

The contact person, Ditte, has been chosen because she is the one that speaks better Danish, and we thought it would be a good idea especially during communication with the company.

For all the other roles we couldn’t decide who was going to be assigned so we decided to change them around every week so nobody would be bored or unmotivated by the decision.

I.IIV  Project Advisor
Lek. Cand. Scient.
Michael Claudius

E-mail:

claudius@rhs.dk
Michael is and experienced teacher in system development and as project advisor he will give us feedback and suggestion about the project work.  We have two weekly meetings with Michael in which he will check our progress and help us where we have difficulties.

I.IIIV  Contact Person at Cencio

Bo Knudsen

E-mail:  
BK@textfiltryk.com
During the project Bo will be in contact with the group giving us information about the company and some feedback regarding the prototype interface.

I.XI  Back-up Procedure

The Back - Up Person will be in control of a master disk that will be saved in 3 different back up drives for safety reason. The main back-up drive is placed on the Internet and is part of www.idrive.com domain. The second drive is placed in the school network as a shared driver for the group. The last drive is a floppy disk that the back-up person will take care of. To be completely sure we decided that the entire document produced by each member of the group would not be deleted from the original storage drive.

The procedure for back up will be:

I.XI.I  Everyday back-ups

· Documents are sent to the back-up person via E-mail after the study section is concluded.

· Back-up person put all the documents in the “Temporary document”.

· The Document is saved into the group share drive on the school network and on the floppy disk.

· A copy of the document is sent to the hard-copy person via e-mail.

· The document is uploaded in the internet-driver under “Temporary 
     documents” folder.

I.XI.II  On Baseline back-up

· The “Temporary Document “ is printed for all the members.

· The temporary document is sent to the project advisor via E-mail 24 hours before baseline.

I.XI.III  After Baseline
· The evaluated and corrected document is sent to the back-up person via e-mail.

· The document is included in the final document.

· The main index is updated.

· The final document is uploaded in the internet-driver under “Final document” folder.

· The final document is saved in the shared driver and in the diskette.

· The temporary is erased.

I.X  Team Work Agreement

· All days from Monday to Friday are working days.

· Working hours are from 8:30-15.00

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

· Eastern holiday will include working days.

· Each team member must participate for the work process.

· Decision-making will be based on majority vote, In case of equal vote the project leader will consult the project advisor and decide with the consideration of arguments.

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

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

· Any group member who is violating the agreement the group will take appropriate action and later on inform the administration if he/she is not ready to participate the project.

· Work will be done as a group, but there will also be individual assignments.

· If the person is sick or a similar case more then one day his responsibilities must be spilt in the group.

· Each member must fulfil his/her commitment.

· Accountability, responsibility and hard working will be the slogans of the team.

        I understand and agree to every thing in the contract.

      Yourtan Jasim             Dario Pacino                 Ditte Larsen                         Dayib Ali

     ---------------                  --------------                  ------------------                     ---------------

I.IX  DAILY WORK

To work together effectively and to ensure the quality of the group, the team must establish standards of co-operation and co-ordination that guide the work team and influence the team. Therefore, every day will start with meeting where the Project Leader is obligated to check each one of the team weather he/she has done the job that was assigned. At the same time, the team will deliberate the previous assignment and discuss together if additional information is needed.

During the day the group will work together in the daily task or split in subgroups.

Decision of the assignment (discussion) will be based on majority vote, in case of equal vote the project leader will take these steps:

· Listing all alternatives from which a choice will be selected. These alternatives represent different responses to the problem or opportunity.

· Listing the consequences that will occur if a given alternative is selected.

· Considering his/her own performances for each alternative or set of consequences and then ranking the most preferred.

· Selecting the appropriate choice that will result the most preferred set of consequences. 

Home assignment will be distributed for each one in the team and guidelines will be given if it is necessary at end of each day.

If the workload for that day is bigger than previous one the extension of the working hours will be necessary if the group agree.

The entire produced document will be handed to the back-up person.

I.IIX  Project Success

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

· A prototype that satisfies the company in the gross line is implemented.

· The team members gained an understanding of Operational Management, System Development, Database Design and Delphi programming.

· The project group has a positive experience on how a project of this kind is to be implemented in the real world.

· The report and the prototype are delivered on time.

I.IIX  Risk Analysis

To ensure the success of the project we decided to make a risk analysis in order to diminish the risk of unsuccessful ending.

Risk
Consequence
Possibility
Priority
Suggestion

Loss of motivation and commitment
1. Delays

2. Disturbance

3. Stress
L
H
Change of roles, and responsibility. Cuts in the requirement definition. 

Member become ill for more than 2 days
1. Delays

2. Loss of Motivation
M
H
Split work between the members and work over time.

Company decide to not cooperate anymore
1. Loss of motivation

2. Loss of information
L
H
Improvise and describe the problem in the conclusion of the report. Continue as on campus.

Unrealistic Time plan
1. Delays

2. Stress

3. Loss of quality
M
M
Over timework and division of assignment in the group. Cut in the requirement definition.

Uncertainties over the project
1. Delays

2. Wrong product

3. Stress
L
H
1. Meeting with the advisor

2. High degree planning

3. Collecting information

All the back-up device fail
1. Loss of motivation

2. Loss of quality

3. Delays
L
L
Collect all paper work and files from the group members and slit the re-editing in the group. Review Back-Up procedure.

Legend

High
H

Medium
M

Low
L

1. Pre – Analysis

1.1 Description of the task

To gain information of the company we had an interview with Bo Knudsen, one of the top managers from Cencio. From the outcome of the interview we will give a description of the company dividing it in 2 parts, one is about the internal environment and the other about the external environment of the company. Into those two sections we will have a closer look at how the company is organised and the way they are working. 

And from this first analysis we will then describe how Cencio can gain competitive advantage using Logistic Management.

1.2 Company description

Cencio is a printing company located in Køge Denmark and is part of a bigger organisation called Malgebjerg A/S that also owns another company, Ballerup Minibus. Cencio is the result of a joint venture between two smaller companies that now have a good part of the market share in the whole of Denmark. Its business is based on quality products for a business-to-business market.

With about 24 employees Cencio produces textile prints for cloth like material (prints on, t-shits, bags, caps, etc…), and sales in Denmark and North European countries.

1.3 Organisation Structure

The structure of the company is a functional structure as illustrated in Fig. 1.1. Functional Structure is an organisational structure that groups together people who hold similar position, perform a similar set of tasks or use the same kinds of skills1.

The Top Managers of Cencio are Christian Jørgensen and Bo Knudsen. Cencio is divided into 3 main functional departments: Inventory, Production and Sales & Pre-Press.

The Sales & Pre-Press department is managed both by Bo and Christian; with 4 other employees they create the consultant group for the customer service. The Sale department also take care of the financial part of the company.
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Fig 1.1 Cencio’s Organisational Structure – in ( ) is included the number of employees

Johnnie is in charge of the inventory department that holds items from the supplier, packaging and other materials. In charge of production there is Bo. Production is then split into two departments: Hand print and Machine Print. Peter, who has 3 workers underneath, is in charge of Hand print, which develops the product that cannot be made by the machines. Automatic print is lead by Lasse with 12 employees working on the machines. 

But in reality, some tasks and roles are not clearly defined such as Finance in Cencio, which is managed by the Sales & Pre-Press department.

Cencio consist of 24 employees with 5 managers, which means that the span of control is 4.8. The Company structure is flat which mean that there are few levels; in fact there is only three levels of hierarchy.

1.4 Integration

Integration is coordinating the activities of different functions and divisions2.

It is important for a company such as Cencio, which has a functional structure, to use integration because each function begins to focus on its own objectives and view the problem that the organisation is facing from its own prospective. 

In general an organisation use three principle tools to increase integration among functions and divisions: The hierarchy of authority, mutual adjustment and standardisation. Mutual adjustment is the tool that Cencio uses, implementing direct contact method of integration, which enables the managers from different department to establish face-to-face communication, allowing them to solve problems around their area without having to go through the formal channels of authority in the hierarchy. 

1.5 Internal Environment

1.5.1 Mission

Cencio’s mission is to produce decoration prints for textile products, ensuring the best quality.

1.5.2 Strategy 

In order to achieve competitive advantage, Cencio puts its focus on customer service pointing at quality products. To make the customer feel important and satisfy they make consultation and suggest the product that best meet the customer needs. To ensure quality they make a check in a first version of the product, once the product satisfy the quality requirement (such as right color setting, and print placement) from the customer, the product is then being produced.

1.5.3 Product

Cencio produce textile print of different kind and on different material

· Direct textile print with water based colors

· Direct textile print with plastic soul colors for dark material

· Direct textile print with two component color for nylon and likes

· Transfers

· Digital print transfer, dark and light material

· Sewing prints (made on a sewing machine).

1.5.4 Culture

Culture is the set of informal values and norms that control the interaction between individual, groups and people outside the organization3. Cencio does not have a specific culture because of its recent joint, so the relationship between employees and managers is in continuous change. The employees have a good relationship with each other and they have created an informal group that meets to play company football. And every Christmas the company together with the employees arrange a party.

1.5.5 Motivation 

Cencio is not following any special motivation theory, but it seem like there is some kind of ideas that managers would like to implement. Right now the only motivation factor is a weekly meeting with the Automatic Print Department Team, where they talk about teamwork, job rotating, staff training and customer feed-back, to involve the employees in the company work. 

While the group was analysing Cencio’s motivation factors, we noticed that some improvement could be done using Maslow’s theory of needs. Maslow4 says that human beings have 5 universal needs: Physiological Need, Safety Need, Belongingness Needs, Esteem Need and Self-actualisation Need; then he created an hierarchy of those needs to help managers determine what will motivate any given worker. His theory explains that the worker will be motivated, by trying to achieve the next need.

All Cencio’s employees are satisfied up to the Belongingness Needs because they have good relationship with the co-workers and supervisors (Informal Group). But we came to the conclusion that they are missing the Esteem Needs. We think that they do not receive recognition from the managers for achieving the company goals or their hard work. Following the theory we suggest that once the organization reach specific goals or special anniversary days, it should celebrate announcing to the employees the successful result. Other ways could be to give promotions or offer special staff training to go up the carrier lather.

1.6 External Environment

1.6.1 Supplier

Cencio have 5 main suppliers that deliver different kind of material. Cencio decided to have only few suppliers in order to create a solid co-operation. In this way Cencio is sure that the deliveries will be on time and that they will receive the best quality materials. Because of this co-operation it will be possible to prepare an effective production plan.

1.6.2 Customer 

Cencio dealing business to business has mainly Advertisement Company as customers. The majority of their customers is located in Copenhagen, but they have customer all around the North Europe.

1.6.3 Competitors

Cencio has only one major competitor Dahetra, which is located in Skanderborg (DK).

Dahetra is not a problem for Cencio concerning quality but their lead-time is much shorter than Cencio’s, because of their big warehouse. Another difference is that Dahetra imports material from abroad getting a cheaper price. All this makes Dahetra’s product cheaper for the Customers.

1.6.4 Technological Force5
Cencio is experiencing a time in which there is lack of educated employee. To ensure an efficient work process Cencio makes special training for new employee that have no skills on the matter. Another way of dealing with this problem is by head hunting qualified employee.

1.7 Working Process

The entire working process starts with a customer order. The order reach the Sales & Pre-Press department via e-mail, post or fax. Cencio has set up a constrain about orders, no one is allowed to receive or change an order via telephone, to avoid misunderstandings and unsatisfying the customer.

All the orders together with inventory reports are compute to prepare orders for supplier and production plans.

A daily production plan is sent to the production department, which then will divide the work among the workers. The products are then packed and delivered according to the customer wishes.

1.7.1 Consultant Service

In case of new customer, a free of charge consultant service is given. According to the customer’s wishes a design of the textile print is provided, if not already from the customer’s hands. From the design a selection of suggestions about the products to choose is given to the customer whom then will decides the product.

1.7.2 Offered Services

Different kinds of services are provided to the customers to give the best level of satisfaction.

· Delivery

If the order is delivered in one single destination, the service is free of charge.

A small fee is to be paid if there are more destinations in one Order.

· Packaging

The packaging is usually free, except for special wishes like mixing different products in one package. 

· Print of Transfers

A small charge is given to the customer that wants a transfer print to be pressed on their materials.

1.8 Gain Competitive Advantage through Logistics

1.8.1 Introduction

Now day’s companies can not take for granted that good product sells themselves, and that a present success will be there in the future. It is common, to all the managers that realise the reality of the marketplace, that the best way to survive is gaining Competitive Advantage. 

Competitive Advantage6 is the ability of a company, to differentiate on the eyes of the customers from its competition, by operating at the lower cost and getting greater profit.

1.8.2 The three C’s and Cencio7 

Figure 1.2 is an illustration that shows the relation between Customer, Company and Competitors. 
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Fig. 1.2 The Three C’s

The difference between two companies, in the eyes of the customer, is based on cost and value. A company can then differentiate by having productivity advantage or value advantage.

Productivity Advantage of Cencio

· Skilled employees – Cencio gives training to all the new employees in order to increase their know-how and experience.

· Reduce inventory – Cencio does not really have an inventory because of its Just In Time delivery system.

· Co-operation with supplier – Cencio is in close contact with its suppliers, which enable them to plan the production according to standard lead-time.

Value Advantage of Cencio

· Quality – The choice of materials and suppliers, made by Cencio, is focused on producing high quality product.

· Customer Service – Cencio offers a free consult meeting with the customer.

· Delivery – Special delivery are offered to customers.

In relation with value advantage and productivity advantage, it is possible to draw a simple matrix that shows a company position in the marketplace (Fig.1.3).
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Fig. 1.38 Value and Productivity advantage Matrix

Cencio has many value advantages but still its lead-time to the customer is long and Cencio’s products are still more expensive than its competitor’s. Because of that Cencio is in between a Commodity market and a Service leader. During the interview (see Appendix F) it also seems like they want to move to a Cost and Service leader position by trying to improve both service and production.

1.8.3 Logistic Management9
“Competitive advantage cannot be understood by looking at a firm as whole. It stems from the many discrete activities a firm performs in designing, producing, marketing, delivering, and supporting its product. Each of these activities can contribute to a firm’s relative cost position and create a basis for differentiation…The value chain disaggregates a firm into its strategically relevant activities in order to understand the behaviour of cost and the existing and potential source of differentiation.”10
Logistic management has the potential to assist the organisation in the achievement of both cost/productivity advantage and value advantage.

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

Logistics could be the right answer to improve Cencio’s competitive advantage. One of its main logistic problems is the lead-time; even if their product has the best quality there will always be a great number of customers that will choose the competitors because of that. A solution to it could be in drastically reducing order-to-delivery cycle.11 Today’s weapon to reduce the elapsed time of this cycle is Just In Time 

Management.

1.9 Just In Time Manufacturing (JIT) 

Just In Time is a production system in which materials and components are made available just at the point and time at which they are required12. 

The goal of Just In Time is to drastically reduce or eliminate Working In Process inventories from production. The idea is to create a smooth flow of materials and products directly from the supplier to the customer, through an uninterrupted manufacturing process.

1.9.1 Elements of JIT Manufacturing

Eliminating waste 

Eliminate all kind of waste during production period, like unneeded steps, Working In Processes inventories, defect product etc…

Continuous Improvement

There are few safety factors in JIT, so a continuous improvement in the way the products are produced and the way problem are solved is always needed.

Workers involvement
JIT is based on problem solving; all the workers must be dedicated to the work and be able to work together. JIT is therefore strong in training and involving all workers in the entire manufacturing process.

Total Quality Management

The idea of producing perfect product fits perfectly with the TQM culture
, focusing on the overall goal of customer satisfaction.

Parallel Processing
By doing product design and process design at the simultaneously the time to bring a new product to the market is reduced.

Kanban Production Control

Kanban is a production planning and control system, used by JIT to convey information between the processes and within the processes.

JIT Purchase
The same kind of approach used by JIT manufacturing, is also applied on purchasing of materials. The supplier is then seen, from the Kanban Production Control, as another department.

Reducing Inventories Through Set-up Reduction
Central to JIT is reducing Working In Process inventories by reducing production lot size. This may seem that small lot size means too many machine set-ups but JIT invest large amount of money on this matter, by training in more efficient working process, engineer studies of computerized and automatic machines set-ups.

1.10 Cencio and its present JIT
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Cencio already has an idea of a Just In Time system on its way of working. The Company reduced to the minimum all the Working In Process inventories, and the products are always produced focusing on the customer. Product and process design are parallel, and all the processes are stored into a database used like a knowledge management system. But the way information flows it is not conform to the JIT culture.

Fig. 1.4 Cencio’s JIT manufacturing

1.10.1 Cencio’s Information flow

The Sales & Pre-Press department receive the orders from the customers. From all the orders production plans are made, and request are sent to the suppliers. All the production plans are sent to the inventory department, which will prepare all the material for the production department. The products are manufactured according to the plans, and the orders are delivered to the customer. The entire flow of information is done on paper.

1.10.2 The problem

It is clear that the Sales & Pre-Press department is over loaded with paperwork. It have to ship all the orders from the customers, prepare all the production plans, control the inventory and send orders to the suppliers and finally take care of the customer. The inventory department is not properly used, the only function it has is to collect production plans, and prepare the material coming from the suppliers or going to production. 

By over-loading the Sales & Pre-Press department with work, none of its tasks can be well accomplished because the employees have to divide their focus at different jobs.

The flow of paperwork going on in the department can cause loss of information and delays, by losing orders, mixing papers etc…

Another side of the problem with Cencio is the lack of managers. We noticed that there is one manager that leads more than one department. Bo Knudsen is one of the top-managers, while he also plays the role of manager at Sale & Pre-Press, which he shares with Christian Jørgensen (also top-manager), and Production. Mr Knudsen cannot focus on one job, which means that his work is not going to be efficient; he will not have enough time to take care of the employees in Production while he is dealing with a customer or thinking about the strategy of the company.

1.11 How to improve Cencio’s JIT

A suggestion is to divide the work between the departments and control it by using a Kanban Production Control System.

1.11.1 Kanban Production Control

As mentioned previously, Kanban is a production planning and control system, used by JIT to convey information between the processes and within the processes.

It mainly work using two Kanban Cards, Production-Kanban (P.K.) and Convey-Kanban (C.K.).

A Convey-Kanban, containing information about the product to be produced, is send from the downstream workstation to the In-Process storage. If the product is to be produced then a Production-Kanban, containing information about the material used to produce the product, is sent to the upstream workstation that will then produce the product. The finished product is sent to the In-Process storage together with its P-Kanban, and then sent to the downstream workstation with the C-Kanban.

1.11.2 Kanban Production In Cencio

Before we start describing the way Kanban can fit in Cencio (Fig.1.5), it is important to say that in our analysis we changed the Sale & Pre-Press Department, it has been divided in two: a Pre-Press department and a Transportation Department. Later on we’ll go in detail with the changes that the company should make.
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Fig. 1.5 Kanban method applied to Cencio

· Once an order comes from a Customer the Sale department send a C-Kanban to the Pre-Press Department.

· This department will provide the consultant service for the customer and once completed the design, a P-Kanban is sent to Production.

· The Production department send a C-Kanban to Inventory to receive the material necessary to produce.

· This last one will then send a C-Kanban (or Order) to the Supplier to receive the materials that are needed.

· When the Inventory department receive the goods and the C-Kanban from the Supplier, the C-Kanban from Production is sent back telling that the materials are ready.

· The products are then produced and sent to Transportation department with the P-Kanban.

· This last one send the products too the Customer with the appropriate invoice. 

The Production department will use the P-Kanban from Pre-Press, and reports coming from Inventory to create production plans. 

1.11.3 Consideration for JIT Manufacturing Improvements

Cross-Train Workers

Cencio should improve the employees training, making them multiskilled and competent in several jobs. In this way problem solving (ex. Machines breakdowns, bigger orders) will also be improved.

Preventive maintenance

A thought could be given to preventive maintenance to reduce breakdown.

Close Relationship with Supplier

Cencio already have good relation with its suppliers but their lead-time seem to be long. Cencio could then try to persuade them to use a JIT management, because an improving in the supplier lead-time means an improving in Cencio’s lead-time.

Increase Production Capacity

Thanks to Cross-Trained Workers the set-up times should be reduced. Cencio could call meetings with the employees always trying to find a better and faster production procedure. Which is also a way to increase quality.

Relationship between employees and managers

It is know that it is not the company that makes business but the workers. Cencio’s managers are too busy to take care of the employees, so they should try to ease their job or divide it to new managers, and get a culture of mutual trust and teamwork.

1.12 Change in Cencio’s management 

Our suggestion is to change part of the organisational structure in order to divide the work that overload the Sales & Pre-Press. We created a Finance department that will take care of all the financial transactions. Under Sale & Pre-Press two other departments are created, named Pre-Press and Transportation. Sale & Pre-Press is then renamed to Sale. In order to improve customer service and manage the flow of paperwork we also created a secretary staff function, as shown in figure 1.6.

[image: image4.png]Cencio

Inventory

Production

Sale

Financial

Hand-Print

Automatic-Print

Pre-Press

Transportation





Fig. 1.6 New organisational Structure for Cencio

To make our JIT solution efficient some changes need to be made in the way the departments are working.

Sale

The Sale department is concentrating about customer service. It will take care of customer relationship and eventual advertisement.

Pre-Press

The Pre-Press department is the consultant department, it will advice the customer and prepare the design.

Transportation

The Transportation department takes care of the deliveries, that they are in time and making the final part of the paperwork (for example Invoice).

Production

The Production department will prepare production plans, and take care of employee’s training and improving production.

Inventory

The Inventory department is dealing with the suppliers, taking care of relationships with them and preparing the order for production.

1.13 Conclusion on Logistics

To gain competitive advantage Cencio has to reduce its lead-time. The Best way to do so is by improving their JIT management. In order to make the improvement effective Cencio should consider some changes, in the way the organisation is structured and managed. The changes in the structure are needed to make the flow of material and 

information more smooth and efficient. Changing structure often include, change in management and in the way things work within the company. And on Cencio’s case it will be helpful to focus a little more on the employees and production procedure.

1.14 Idea of a new System

The first step on making a smooth flow of material is to have a fluent flow of information. Now a day a collection of organisational data are processed with the aid of computer system, giving information in order to take organisational decision in different levels.

1.14.1 Cencio and Business Information Systems

Within a business cycle there are four activities that enable the process of converting cash into goods and vice versa: finance activity, spending activity, conversion activity and revenue activity
.

In order to collect data from those activity and process it into information useful for decision-making, companies has decided to use the aid of computer systems, by using functional information systems:

· Just in Time Inventory System

· Computer Integrated Manufacturing

· Electronic Data Interchange

· Order Processing System

· Sale Management System

· Account Receivable

· Account Payable

· General Ledge System

· Payroll System

· Human Resource Information System

Cencio has already a working financial system that takes care both of Account Receivable and Account Payable. Part of a Computer Integrated Manufacturing is used to design the production. The layouts of the prints are made by publishing application (such as Adobe Illustrator or Corel Draw)
. All the data coming from the design are then stored into a Production Database.

Cencio will for sure gain advantages by implementing all the functional information systems, because in this way all the information will be computerized and controlled. 

But according to the company size and the amount of money the investment will require, it is not advisable at this stage to take this step.

Therefore we suggest Cencio to start implementing the basic systems that will help the company reaching an efficient Just In Time, which are Order Processing System and Just In Time Inventory System.

1.14.2 The New System

The system as a whole has the objective of processing the data coming from a customer order, and give information that can be used for strategic, tactical and operational decisions. 

Strategic Decisions
Senior management can use statistic reports to evaluate organisational planning

Tactical Decisions
Cencio’s middle managers can use reports from different subsystem to prepare production plans or to allocate resources.

Operational Decisions
Subsystem application will help the daily work of ordering materials, receiving orders etc…

[image: image5.png]Custormer Order Canfirm

'Order Sale &
Statistics. Processing Transportation
Sys
Concorde Finance

Sys

L & Statistics

Pre-Press
Manifacturing Production
Order for Supplier
e Inventol
il Sw ry
Invaice from Supplier *
Statistics
Legend
Computer aid Manual Process
rocess





Fig. 1.7 Cencio’s new System

As shown in figure 1.7, Customer order data are received from the Sale department. The Order is processed and confirmed from the Order Processing System. If there are some products that need a new design, the Pre-Press Department, with the aid of a Design application, will design the production process. Production will use information from the Order System and the Design application, to manufacture the products. All the needed material are coming from the Inventory, which will use a Just In Time Inventory System to control the stock and prepare order for the suppliers. Financial data about the selling of products and the purchasing of material are sent to the Financial System (Concorde
), which will provide financial reports and statistical studies. Other statistical reports can be obtained from the Inventory and Order System.

1.14.3 Use of Database Management system

From the previous description of a new system, it is clear that there is a big flow of information, which is shared from different application and department. Therefore comes the need of having a single data storage, which can interact with all the application and give the possibility of introducing new ones.

A data structure that has those facilities is a Database.

A Database is a collection of data arranged in data files in a orderly manner so that it can be added to, kept up to date, and used as a source of information for special purposes
. The software that can create this database and handles access to it is called database management system. This ensures that data is controlled, consistent and available to provide information.

Figure 1.8 on the next page is showing the way information flows from the different transaction to the database.
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Fig. 1.8 Data flow in the Database

System Inputs:

Customer Order, Supplier Delivery and Product Design.

System Outputs:

Customer Invoice, Managerial Reports, and Financial Reports.

1.15 Business Process Re-engineering (BPR)

A way to improve the efficiency of business process is to review the whole process and reformulate it. A tool that helps company in this matter is BPR.

Business Process Re-engineering is a fast and radical change of systems, value added business processes, strategy and organisational structure, in order to optimise the workflow and productivity of the company.

Cencio is a company already in a changing phase
, forces against change are not high, and that makes it easier for the company to implement a Business Process Reengineering. 

This redesign process also fits very well with the idea of improving Just In Time management. All the advantages received from BPR are exactly what JIT requires to be efficient:

· Lead-time reduction.

· Productivity increased.

· Inventory reduction.

· Material cost reduction.

· Setup reduction.

· Improve customer service.

· Increase internal communication.

But BPR also has some critical disadvantages:

· Loss of staff who has no interest in working with such approach.

· Part of the staff will strongly prefer to go back to the traditional way.

· Re-engineering process must be done all the way through. 

· Executive management should be involved from the start to the end.

1.15.1 BPR Methodology

Unfortunately there are no standard guidelines on how to proceed with BPR, but different methodology has been studied, and can more or less meet the company needs
.

· The Original view of BPR by Hammer & Champy.

· The Rapid Re methodology by Manganelli & Klein.

· The technical and behavioural view by Carr & Johansson.

· A European framework of BPR by Commission of European Communities.

· A UK perspective on re-engineering by Peppard & Rowland.

· Re-engineering through business positioning by Morrison & Brandon.

· Using BPR for radical breakthroughs by Pendlebury.

If Cencio decides to use a BPR strategy and is not satisfied with any of the above methodology, then it could be a good idea to start the whole process from a clean sheet. If a clean sheet will be Cencio’s choice we can suggest some guidelines that might help.

· Interview

Interviews are conducted trying to find a better solution or way of doing.

· Process Map
The whole business cycle is broken down into steps.

· Analyse the Process Map

Controls which of the steps in the Process Map have value added.

· Re-Engineer the process

Form teams to re-design the single processes, eliminating all the non-value steps.

· Process Check

The re-design processes are measured to check their efficiencies.

· Process standardisation

Re-designed processes are standardised by using programs for continuous improvement.

· Calculate Results

The result are calculated and compared to the traditional process.

1.16 Conclusion on BIS and BPR

In order for Cencio to start improving their JIT system, and doing so reducing 

lead-time, it is advisable to implement a Business Information System. 

Previously we underlined that Cencio does not need all the functional information system because of its size, but the company should consider future implementation. It will be too expensive to change to a completely new system once the company already has one. We then suggest seeing the system as a growing system design to encapsulate new application or models for eventual company growth. 

While the company is already in a changing phase it is also advisable to consider our remarks about Business Process Re-engineering.

1.17 Risks to be aware of

The analysis of Cencio made by the group had been pointing at the weak point found in company’s management. A solution to it has been given, describing an ideal situation the company could meet. Every organisation dreams about an idea situation, but it is known that in any business there are risks to take and not everything always  goes for the best.

For that reason we decided to list a number of risks that are connected with organisational changes.

1.17.1 Inertia against change can become a serious problem
 

· Difference in Functional Organisation
Function or department might see the problem from another point of view. The Sale & Pre-Press department, which the analysis point as main problem, might think that the problem comes form an inefficient production process.

· Uncertainty and Insecurity
People tend to resist change because they feel uncertain and insecure about what its outcome will be. Worker in Cencio’s production department may not like the idea of learning how to use new machines, or to accomplish different task. They might be scared of losing their job.

· Selective Perception and Retention
Often employees look only on how the changes will affect them, and overwork or loss of power can cause resistance. People at the Sales & Pre-Press department of Cencio will provably lose some of their power, considering that the whole of the organisation is in their hands.

1.17.2 Economical factor

· New employees
The suggested changes and the distribution of work might result in a need of new employees, such as managers.

· Maintenance
Preventive maintenance is always an expense not easy to consider, but a breakdown is often more expensive.

· Training
Trainee and training course bills will be added to the Company expense.

1.18 Project Proposal

Cencio’s present system is mainly based on paperwork, the few IT based information systems are working on two different platforms and they are not sharing the same database, because of that, the flow of information is slow and non-integrated. This is not acceptable to Cencio and must be acted upon, for them to have competitive advantage though effective operations and service and be in a position to provide value to customers.

A strategy is lacking to avoid mistakes, and to ensure proper development of Cencio’s IT system in order to facilitate and improve communication, administration, decision making and reliability in external relationships.

There is a need for a system to administrate and control orders coming from the customers, and orders going to the suppliers and quotation status. There is a need for a custom design as it will standardise user interfaces according to Cencio’s requirements, be simple to use so training time will be held at an absolute minimum for new users and have required functionality for it’s purpose without unnecessary extras. The new system should be able to communicate with the existing and future systems, if possible, trying to create integration and consistency.

Cencio’s systems at present provide no capability for analysis of data in administration of orders, planning and economy systems. 

We will try to solve Cencio’s problems by first making an analysis of the company, based on the information gained from the Pre-Analysis. From the description of the Problem Domain (PD) and the Application Domain (AD), a system definition will be shown to Cencio, including a number of alternatives.

Once Cencio decides the system that should be implemented, a deeper analysis of the system structure, behaviour and process is being done using an Object Oriented approach. 

Then we will review the Analysis Document and prepare the design for the new system. The structure will be divided in model, function and interface component, and specification of the more complex components will be given in order to have a detailed and precise Design Document to be used during implementation.

In the Database Design we will create a design for a database that will support the enterprise’s operations and objectives. We are going to cover the three parts of Database design, which are: Conceptual Design, Logical Design, and Physical Design. Those activities will then take us to the physical implementation of the Database.

We will then make a prototype and at the end we will explain the implementation process and underline all the decisions and problems we had to deal with during this phase.

1.18.1 Limitation of the project

We will limit ourselves on solving the administration problems regarding the receiving of orders from the customer, because this seems to be Cencio’s weakest point. The system will not be integrated with the existing ones, but it would have been so if this were a Real-Life project. But standardising the inputs and outputs of the system, in order to be compatible with the existing ones, we will create some kind of integration.

2. Object Oriented Analysis

2.1 Introduction

During this chapter we will analyse a computer system for Cencio, based on the information gained from the Pre-Analysis. From the description of the Problem Domain (PD) and the Application Domain (AD), a system definition will be showed to Cencio, including a number of alternatives.

Once Cencio decides the system that should be implemented, a deeper analysis of the system structure, behaviour and process is being done using an Object Oriented approach. 

2.2 Problem Domain (PD)

The Problem Domain is that part of a context which a computerised system is used to administrate, monitor, or control.

Object in the system are: customers, orders, suppliers, invoices, order status, and employees.

Customer and Supplier Data need to be registered in order to keep track of the product flow.

Orders need to be confirmed, after the required material from the supplier has been ordered, and the product design has been done. The status of the order has to be updated during the production process in order to keep track of which orders are delayed or finished. 

Request of materials are to be sent to the Inventory Department, to initiate the purchasing process.

Invoices are printed out when an order has been produced and sent to customer.

2.3 Application Domain (AD)

All the data will be stored in a Relational-Database, in order to have centralised data storage available for successive applications.

The employees from the Sale & Pre-Press department will insert the data from the customer and will have the main use of the application, while the Inventory department will use the application only to update the order status, and to check what material is needed from suppliers. The Sale & Pre-Press department will also get a list of all the delayed orders and contact the inventory department if the supplier causes the delay.  

The order status is to be updated all the time that a pre-production level is reached (Design Done, Material Arrived, Clichés Done), in order to produce a report of ready for production orders.

2.4 System Definition

2.4.1 Data Flow Diagram

To describe the flow of information and to have a better overview of the system we started drawing a rich picture, which can be found in Appendix B, but we then found it more helpful to use data flow diagrams.
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Fig. 2.1 Data Flow Diagram

A data flow diagram is crucial to a system analysis because a lot of techniques on the way in the analysis depend on it. Data flow diagrams use is helpful to the system 

analysis in three main ways: first, they help to structure the mass of information which the analyst discovers; second, they provide an excellent means of communicating with the users of the system; and finally, they allow the system to be modelled at a logical rather than a physical level, which means that we want to get at the logic of the system without the physical detail getting in the way.

2.4.2 System Definition & Choice

Three systems have been defined, each one focusing on solving specific organizational problems. The First one focus on integration the present systems by using standard print form for systems communication. The other two focus on creating a basic and easy to manage, administration of orders. Below is showed the system that  Cencio has chosen, while the other two can be found on Appendix A.  

Selected System Definition (Alternative 3)

The new system is an improvement of the system definition alternative 2 plus it has statistics functionality. Graphic reports can be shown on the screen describing for example the most important customers, the life of a relationship with a specific customer. Standard documents can be printed out in order to be sure that all the information needed from the system is not missing. The standard documents will be very close to the interface layout, so that it will be easy to interact with the application. Printouts of reports for the financial department will be compatible to the inputs that the present system requires.

F
Registration of orders from customer, listing of delays of orders. Integrating the financial system by using standard documents. Implement statistical studies.

A
Administration, monitor and control orders. Creation of documents compatible with the financial system.

T
Stand-alone application in a PC platform implemented in Delphi on basis of a relational database.

C
Information must be inserted following the standard document. User-friendly interface, but needed knowledge of the financial system to understand prints out. Must be finished the 10th of May.

O
Customer, Suppliers, Customer Order.

P
Administration, control and monitoring tool.

Table 2.1 Fatcop of System Definition alternative 3.

2.4.3 Conclusion of System Choice

There are not many arguments about the choice of the system as Cencio had the choice of the system. The Top-managers thought it was more important to have a clear and easy administration tool more than implementing integrity between the present systems. Both alternative 2 and 3 where fulfilling Cencio’s needs, but the Top-managers decided for alternative 3 because of the statistical facility.

2.5 Classes

A Class is a collection of objects sharing the same structure, behavioural patterns and attributes.

In order to find classes for our system we used a brainstorm method looking at Phenomena suggested by Lars Mathiessen (Things, People and Roles, Organisations, Places, Concepts, Resources, Apparatuses and Systems).

Phenomena
Classes

Things
Materials, Clichés, Design, Print, Colours, Package, Service

People and Roles
Employee

Organisation
Customer, Suppliers

Places
City, Departments

Concepts
Confirmations, Orders, Delivery

Ressource
Energy

Apparatuses
Machinery, Scanner, Transport Vehicle

Systems
Alarm

Table 2.2 Candidates for Classes

2.5.1 Evaluation of Classes

First of all we listed a number of candidate for classes without evaluating them, as showed in Table 2.1. Then for each of the classes we asked ourselves if there were any information about the specific class that we wanted to register, and if those were relevant in our system and if we could identify object of the classes. In Table 2.3 is possible to see the evaluation of the classes in relation to the evaluation criteria (chosen classes are underlined by a bold font writing).

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

Customer
C
(
(
(
(
(
(

Employee
C
-
(
(
-
-
-

Supplier
C
(
(
(
(
(
(

Material
C
(
(
(
(
(
(

Transport Vehicle
I
-
(
(
-
(
-

Department
C
-
(
(
-
(
-

Package
C
-
(
(
-
(
-

Confirmation
A
-
(
(
-
(
(

Clichés
C
(
(
(
(
(
(

City
A
-
(
(
-
(
-

Alarm
I
-
(
(
-
-
-

Order
C
(
(
(
(
(
(

Energy
I
-
(
(
-
(
-

Machinery
C
-
(
(
-
(
-

Colours
I
-
(
(
-
(
-

Scanner
I
-
(
(
-
(
-

Service
C
(
(
(
(
(
(

Design
C
(
(
(
(
(
(

Delivery
C
(
(
(
(
(
(

Shorts are used as follows:

Type

C: Class 

A: Attribute

I: Irrevalent

O: Other

Table 2.3 Evaluation of classes.

Customer is one of the classic classes, which hold information about the customer like name, address, and telephone number used for identification

Materials, this class is used to hold information about any kind of product coming from suppliers. In order to allow a future Inventory or Purchase system being build on our database, this class will be very general so that aggregation or generalization-specification structure will be easy to implement in the future.

Supplier will hold information useful for identification and classification of supplier, such as name, address and type of product. Also this class will be implemented as general as possible to help future implementation.

Print. All information about the kind of prints are hold by this class, such as number of colours and type of print.

Clichés hold information about the frame size and prise.

Delivery is containing information about the kind of delivery and price.

Design. Information about the design identification, and design notes are stored in this class.

Service hold information about a service offered to the customer and its price.

Order. This is the main class of our system, and holds all the data of an order made by a customer, such as product and service chosen.

2.6 Events

Event is an instantaneous incident involving one or more objects.

To find event we used the same fundamental technique as we used to find classes, but this time we looked at process instead of phenomena.

Process
Events

Work and Production
Customer_Served, Invoice_Sent, Product_Sent, Print_Select, Print_Is_Printed, Cliché_Cleaned, Cliché_Lighted_Up, Order_Finished, Design_Is_Done, Cliché_Is_Done

Transports
Supplier_Delivered, Material_Is_Arrived, Order_Dispatched, Order_Confirmed

Consumption
Material_Is_Rejected, Print_Is_Damaged

Life cycle
Customer_Registred, Customer_Canceled, Supplir_Registred, Supplier_Cancelled, Suppler_Changed, Material_Registred, Material_Cancelled, Material_Changed, Print_Registred, Print_Cancelled, Cliché_Regitred, Cliché_Cancelled, Cliché_Change, Delivery_Registred, Delivery_Cancelled, Delivery_Changed, Design_Registred, Design_Cancelled, Design_Changed, Service_Registred,Service_Caancelled, Order_Registred, Order_Cancelled, Order_Changed.

Monitor and control
Supplier_Is_Delayed,Customer_Received_Order, Oredr_delayed, Pre_Production_Finished, Supplier_Received_Order, Receive_Invoice, Material_Is_Delayed,

Table 2.4 Candidates for Event

2.6.1 Evaluation of Events

Once listed a number of candidate for events, we evaluated them using the same general evaluation criteria we used for classes. We also asked ourselves if the events where instantaneous or if we could identify when they happened. In the same way as classes, an evaluation table has been created to have a better overview of the evaluation (Table 2.5). On Table 2.6 instead it is possible to see the relation between classes and events, but note that this table has been updated during the design. (
EVENT

NAME
TYPE
PART OF PD
IMMEDIATELY
REGISTRATION
ATOMAR
ANY OBJECTS

Clasess-registred*
E
(
(
(
(
(

Clasess –cancelled*
E
(
(
(
(
(

Served_Customer
E
-
-
-
(
(

Customer-Recieved-Order
E
-
-
-
(
(

Invoiece_sent _Customer
E
-
(
-
(
(

Product_sent_customer
E
-
(
-
(
(

Customer _selected_Prints
E
-
-
-
(
(

Changed_supplier
E
(
(
(
(
(

Supplier_recieved_Order
E
-
(
-
(
(

Supplier_Received_Invoice
E
-
-
-
(
(

Material_changed
E
(
(
(
(
(

Material_Is_Arrived
E
-
(
-
(
(

Material_Is_Rejected
E
-
(
-
(
(

Material_Is_Deleyed
E
(
(
(
(
(

Prints_Is_damaged
E
-
(
-
(
(

Prints_Is_printed
E
-
(
-
(
(

Cliches_Is_Cleaned
E
-
(
-
(
(

Cliches-light-Up
E
-
(
-
(
(

Cliches’s-Size_IS_Changed
E
-
(
-
(
(

Delivery_Is_Changed
E
-
(
-
(
(

Design_Is_Redesigned
E
-
(
-
(
(

Design_Is_Printed out
E
-
(
-
(
(

Order_Is_Fineshed
E
(
(
(
(
(

Order_Is_Confirmed
E
(
(
(
(
(

Order_Chanaged
E
(
(
(
(
(

Order_Dispatched
E
(
(
(
(
(

Order_Delayed
E
(
(
(
(
(

Design_Is_Done
E
(
(
(
(
(

Cliché_Is_Done
E
(
(
(
(
(

Pre_production_Finished
E
(
(
(
(
(

Shorts are used as follows:

Type

E: Event     I: Irrevalent

O: Other    F: Function

Table 2.5 Evaluation of events.

 - : Never

+ : One Time

* : Many Time
Customer
Supplier
Material
Print
Clichés
Delivery
Design
Service
Order

Registered
+
+
+
+
+
+
+
+
+

Cancelled
+
+
+
+
+
+
+
+
+

Changed
*
*
*
*
*
*
*
*
*

Finished
-
-
-
-
-
-
-
-
+

Confirmed
*
-
-
-
-
-
-
-
*

Dispatched
*
-
-
-
-
-
-
-
+

Delayed
-
-
-
-
-
-
-
-
+

Design_Is_Done
-
-
-
-
-
-
+
-
+

Material_Is_Arrived
-
-
+
-
-
-
-
-
+

Clichés_Is_Done
-
-
-
-
+
-
-
-
+

Pre-Production_Finished
-
-
-
-
-
-
-
-
+

Table 2.6 Event Table

During the evaluation we came to the conclusion that out of our classes, Order is the only one that has events beside the basic ones of “Register”, “Cancel” and “Change”.

Therefore we think it is a good idea to describe those events.

Is_Confirmed: When an order is received the company must send a confirmation to the customer to be sure that all the information are correct. Once the confirmation is received from the customer the “Is_Confirmed” event happen, which mean that the order can start the production process.

Design_Is_Done: This event happens when the Pre-Press department has finished the layout design, which tells the system that the design is ready.

Material_Is_Arrived: When the Inventory department receive all the materials need for the specific Order, this event happens and tells the system that the materials are available.

Clichés_Is_Done: This can only happen after the design is ready, and it means that the clichés for the prints has been prepared.

Is_Delayed: When an Order has not been produced within the promised date, or the materials are not arrived on time, then it is an event of delay.

Pre-Production_Finished: This happen when the materials have arrived, the design and the clichés has been done.

Finished: This happens when the Order has been produced and is ready for delivery.

Dispatched: Once the Order has been delivered, this event happen and tells the system to delete the order from the database.

2.6.3 Conclusion on Classes & Events

During this part of the analysis we used a Brain Storm technique to find Classes and Events that interact in our system. We then started evaluating the result following Lars Matiessen evaluation criteria. And now we are ready to start analysing the structure that relates to the found classes.

2.7 Structures

 2.7.1Generalisation-Specialisation

Generalisation-Specialisation is a structure where a general class describes proprieties and behavioural patterns that are common to a group of specialised classes and are inherited by them.
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Fig. 2.2 – Generalisation-Specialisation Structure

The first step we took in order to create the structure of our system was to look for generalisation-specialisation structure, by connecting our classes by the word “IS”. We noticed that some of the classes had a very common property. Namely Print, Service, Design, Clichés, Delivery and Material had in common, the fact that the 

customer have to pay to receive benefit from them. So we decided to put them all under a generalisation class called Products (Design IS a Product). But Once the work product came out of our mouth we decide to set Delivery as sub-class of Service, and create other two classes as specialisation of Service: Mixed_Packing and Transf_On.

Mixed_Packing and Transf_On are corresponding to the service of delivering packages with mixed product and the service of printing transfers on Customers products.

2.7.2 Aggregation

Aggregation is a structure where a superior object (the whole) consists of a number of inferior objects (the parts).
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Fig. 2.3 – Aggregation Structure

The search for aggregation structures has been the fastest one, once found the generalisation structure of Product it was clear for everybody that an Order consist of products and that it couldn’t exist without them. But still it is very hard to take the right decision in choosing aggregation or association, therefore we decided to evaluate the structure by following three simple criteria:

· Are the classes at the same level?

· Do they exist without each other?

· Does the connection often move to other classes?

Even if the two classes are at the same level, there is a strong connection with each other, ex. Orders cannot be created without Products, and the connection is not moving to other classes. Therefore we decided to keep the aggregation structure.

2.7.3 Association and Clusters

Association is a structure where a number of equally ranked objects are related to each other.

Cluster is a collection of related classes.

The only relevant association found is between Order and Customer, and it was quite obvious thinking about that all the orders are made by customers.

Another association structure exists between Material and Supplier. In theory this shouldn’t be part of our system, but it has been included under request of the User. This will give the User the chance to find which supplier to complain if the materials are delayed. 

In Order to make our structure more clear we also decided to create a cluster that hold all the classes regarding products, “Product Cluster”.

2.7.4 Evaluation of Structure

To evaluate our structure we followed Lars Mathiassen evaluation criteria
:

· Structure type must be used correctly.

· Structure must increase clarity.

· Structure must be conceptually true.

· Structure must be simple.

· [image: image29.png]¥ Order Search [=[ofx]

Search Text

—

I Ouder Number [~ Customer Name [~ Dider Descripion

Number Desciption

Xooesl | LK




Structure must reflect dynamics.

Figure 2.4 Classes Structure

To increase clarity we decided to set “Supplier” class as specialisation of “Organisations”, together with “Customer”(Note that Cencio’s Customer are other business). We also found that the classes we previously created under Service, where actually not classes because we couldn’t identify any object, or better we noticed that those were object of “Service” class. Also “Delivery” has been included into “Service”, in order to have a more clear structure.

2.8 Behaviour

To have a full understanding of what event where happening and at what time, we decided to study the behavioural patterns of our main class “Order”. With the help of a state chart diagram we found that an order pass through different state before it can be used from the production department. 
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Figure 2.5 State Chart Diagram

Order Behaviour Specification

Once the Sale department receive an Order, it is registered in the system and it will be in an “In System” status. Only after the Order has been confirmed events start happening. If some changes happen the order goes back to “In System” status because the changes also have to be confirmed. Before Production can use the Order to start the manufacturing process, there are three events that must happen: Design_Is_Done, Clichés__Is_Done and Material_Is_Arrived, which mean that all the Pre-Production phases are done. Once the Order is “Ready for Production”, the production process start and when the Order is Finished, it finally goes in the state of “Produced”, which means that it can be delivered. After the confirmation, the Order is in a position of having Delays, and it can occur at any states, it only differs from the source.

2.9 Attributes

Attributes are the names of a descriptive property of a class or event.

We decided not to look at attributes in this part of the report, and postpone this section to the Design. But to have an idea of what the attributes will be, we listed the standard attributes for “Organisations” and “Product”, and we gave a closer look at “Order”.

Order
Product
Organisations

Order_ID

Description

Customer_ID

Date

Date_Delivery

Product_ID

Date_Material_Arrive

State

Delay
Product_ID

Description

Price
Organisation_ID

Description

Address

House_Number

City

Zip_Code

Country

Tel

E-mail

Contact Person

Table 2.7 Classes Attributes

We thought it would also be good to specify all the attributes that do not have a clear meaning at first.

Order.date_material_arrive

This attribute holds the date when material from supplier, regarding the specific order, is supposed to arrive. This attribute will be used to check if any delays are occurring to the Order.

Order.state

This is a state attribute that will describe the passages of state of the class, for example Confirmed, In System, Ready for Production etc.

Order.delay

This is an attribute that describes the reason of an Order delay (Missing Design, Missing Material, Not Delayed).

In addiction every class will have a “Deleted” attribute. In order to make statistical studies the information from the classes cannot be erased (at least for some times), therefore we decided to add the “Deleted” attribute that will tell the system if the class is available to the user or if is only available for the system.

2.10 Usage

To have a better overview of the system, we decided to make an actor table, where it is possible to see how actors interact with the system, and which part of it is designed for whom.

Actors

Use Cases
Sale 

Person
Sale Manager
Inventory Manager
Production Manager

Cancel a Customer

(



Cancel a Product

(
(


Cancel a Supplier


(


Cancellation of an Order

(



Change an Order
(
(



Check an Order
(
(
(
(

Confirm an Order
(
(



Register a Customer
(
(



Register a Product
(
(
(
(

Register a Supplier


(


Registration of an Order
(
(



Search
(
(
(
(

Table 2.8 Actor Table

2.10.1 Actors

A role encompassing users and other systems, that have the same use cases, which means all those are communicating with system represents as actors.

Sales Person:

This is a person who deals with customers order and transfers these orders to different department (Inventory, Supplier, Production) within Cencio.

This Actor needs to be able to register a customer’s Order into the system, and have the possibility of making changes, confirm and delete orders. It also needs to be able to register new customers and perform searches.

Sales Manager: 

This Actor is an employee who is in charge of all the Sale Persons, it takes managerial decisions about the customers, and consultant services.

This Actor needs the same functionality as a Sale Person, plus additional ones such as Cancellation of a Customer.

Inventory Manager: 

This Actor is an employee who deals with the suppliers and is in charge of the Inventory department. When materials from the suppliers arrive, those are sent to the production department.

This Actor needs to be able to Insert and Delete information about suppliers and materials received from them.

Production Manager: 

This Actor is an employee who is in charge of the production department, which controls and manages the production activities.

This actor needs to be able to check the status of orders and register if new products are created.

2.10.2 Use Cases

Use case is a pattern for a delimited interaction between a computerized system and actors in the application domain.
 

It focuses on what existing system does or a new sytem should do.

An actor always initiates a use case, for example in Cencio’s system, Registration of order is initiated either by the Sale Manager or The Sale person.

Registration of an Order:

This occurs when a new order has been received. The Sales Manager/Person selects the order menu and then enters all information needed, such as Order_ID, Description of the order etc. When she/he has finish filling the form, a screen pops up and asks if the informations is correct, and if they are, the registration will be completed.

Cancellation of an Order:  

This starts when information (Fax, E-mail or letter) related to a cancellation of an order is received from customer. The Sales Manager/Person search to see if the order is in the system or not .If the order exists, the system checks whether the production has started. If not, the Actor can cancel the Order by clicking on the Delete Button; otherwise a message pops up saying that the Order can not be cancelled.

Changing of an Order: 

This use case occurs when Customer wants to change and Order. The Sales Manager/Person search to see if the order is in the system or not. If the order exist the system checks whether the production has started. If not, the Actor can change the Order by clicking on the Change Button; otherwise a message pops up saying that the Order can not be changed.

Confirming an Order: 

This use case starts when Actors (sales manager/person) receives confirmation information (fax, E-mail, letter) from customer. The Actor searches to see if the order is in the system or not. If the order exists the system checks whether all information are present. If everything is ok the Order will be set up as Confirmed.

Registration of Supplier: 

This starts when the Inventory Manager wants to register a new Supplier. He/she selects the menu of suppliers under the main menu then chooses the form of registration of new supplier. The Inventory manager then enters all suppliers’ information and after a confirmation message the registration is done.

Registration of Customer:

This use case occurs when the Sales Manger/Person enter a new customer in the system. He/She selects the menu of customers under the main menu and chooses the Registration form for new Customer. The Actor then enters all the Customer’s information and after a confirm message the registration is completed.

Cancellation of Customer:

Only the Sales Manager is allowed to starts this. He/She search to see if the customer is in the system or not. If the Customer exists the system checks whether it is involved in some Orders. If not, the Actor can cancel the Customer by clicking on the Delete Button; otherwise a message pops up saying that the Customer can not be cancelled.

Check an Order:

Any Actor is allowed to start this process. The actor performs a search trough the Order screen. The selected Order is then showed in a new screen together with status information.

Register of Product:

The Actor will select the Product Screen and from there choose which product to register. A new screen pops up with the registration form for the chosen product. The Actor fills in the information and after a confirmation message the registration is done.

Search:

The Actor opens the search screen, select the object to search and the search criteria. A list with the search result appears and it will be possible to select a single one and show the information in another screen.
2.11 Functions

The list below shows the functions that Actors will use to interact with the system.

This will give us an overview of the system functionalities.

N
Functions
Complexity
Type

1
Class*Change
Simple
Update

2
Class*Delete
Simple
Update

3
Class*_List
Simple
Read

4
Class*_Read
Simple
Read

5
Class*_Register
Simple
Update

6
Class*_Search
Simple
Read

7
Customer_Delete
Medium
Update

8
Order_Change
Complex
Update

9
Order_Check_Status
Simple
Read

10
Order_Delete
Complex
Update

11
Order_Register
Simple
Update

12
Order_Set_Status
Simple
Update

13
Order_Signal_Delayed
Simple
Signal

14
Order_Signal_Ready_to_Produce
Simple
Signal

15
Order_List
Simple
Read

16
Order_List_Delayed
Simple
Read

17
Order_List_Delayed_Confirmation
Simple
Read

18
Order_List_Delayed_Supplier
Simple
Read

19
Order_List_Missing_Clichés
Simple
Read

20
Order_List_Missing_Design
Simple
Read

21
Order_List_Missing_Material
Simple
Read

22
Order_List_Ready_Delivery
Simple
Read

23
Order_List_to_be_Confirmend
Simple
Read

24
Print_Standard_Forms
Simple
Read

25
Supplier_Delete
Medium
Update

Table 2.9  - Function List     * Class stand for all the classes but Order

2.11.1 Conclusions on Application Domain

Object Oriented Analysis is based on the description of classes and object, not only on their existence but also on their behaviour. During this part of the analysis we described the behavioural patterns of the system and the functionality that this offers. 

Now we are ready to undertake the last part of the analysis by looking at how the system communicates with the user.

2.12 Interfaces

An interface is a collection of facilities made available to the actors usage of a computerize system.

To ensure the user understanding of the computerised system, it is important to analyse interfaces properly. As a start we study the actors of our system considering their experience, skills and the company interest.

2.12.1 The User

Our system has 4 users coming from different department. Cencio’s employees are used to work with computers, but it is important to notice that Cencio uses two different platforms (Mac – PC) during the daily work.

2.12.2 Selection of Dialogue Style

It is natural to think that an advanced user interface could be implemented, if we say that Cencio’s employees are used to work with computers. But as we noticed the user of the system is coming from different departments and some might not be so friendly with a different platform. It will then be too expensive for Cencio to train all those employees.

For that reason we decided to choice a Form Fill-In Dialogue style for the system interface.

Form Fill-In is the most common way of entering data, and it works by going through a number of related fields. It gives the advantage of simplify the data entry and a need of only a modest training, by sacrificing only Screen space.

2.12.3 Navigation Diagram

To give an overview of how the user can navigate through interface, we decided to draw a navigation diagram.
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Figure 2.6 Navigation Diagram.

In this Diagram it is possible to see the interaction between the different windows that the interface is composed of. Specification and design of all the windows will be made later during Design.

2.13 Conclusion on OOA

During Object-Oriented Analysis we gained a clear overview of the system and a better understanding of the problem and application domain. We created the basis for Design by describing the logical structure of the classes and their behaviour. A first look at the functionalities of the system, and their interaction with the Actors, has been given, together with a general overview of the user interface.

3. Object Oriented Design

3.1 Introduction

In this chapter we will review the Analysis Document and prepare the design for the new system. The structure will be divided in model, function and interface component, and specification of the more complex components will be given in order to have a detailed and precise Design Document to be used during implementation.

3.2 Design Criteria

It is important to have good design documentation, because the implementation and architecture of the system will relays on it. Mistakes on the design will affect the system, therefore it is important to have some quality criteria on which the design can be evaluated. In table 3.1 is shown a list of criteria and their priorities based on the system that is going to be designed.

Criteria
Very Important
Important
Less Important
Irrelevant
Fulfilled
Reason

Usable
(




The company is going to use the system for registration and processing of Orders.

Secure


(


The system doesn’t hold financial or confidential information that needs any security.

Efficient


(


Cencio is not a big company and there is no need of fast answers from the system.

Correct
(




It is very important that the processing of the information is correct because it will affect the work of the whole of the company.

Reliable

(



It is an important factor for Cencio, that the system is reliable because it will be used for everyday work.

Maintainable



(

Object-Oriented methodology already gives a good degree of maintenance but as we are implementing only a prototype this criteria is irrelevant.

Testable



(

This criterion is not relevant for our project.

Flexible



(

It is irrelevant for the prototype implementation.

Comprehensible
(




There will be different people, which will use the system an they all need to understand how it works.

Reusable



(

The Implementation of a prototype is made to show the user an example of how the system could look like. Therefore this criterion is irrelevant.

Portable



(

This is irrelevant for our project.

Interoperable



(

This is irrelevant for our project.

Table 3.1 Design Criteria

3.3 Component Design

During Object Oriented Design systems are divided into components that will handle special tasks or aspect of the problem domain. Our system will be divided into 3 components: Problem Domain Component (PDC), Function Management Component (FMC), Human Interaction Component (HIC) and External Interaction Component (EIC).

3.4 Problem Domain Component (PDC)

The PDC is part of the computerised system that implements a model of the object system. The main objective of this component is to deliver data to functions, interfaces, users and other systems. 

During the Analysis we described the structure of our system and we used events to describe the behaviour of our system. The main task during the design of the PDC is to find attributes and classes that will represent those events and make them, in this way, possible to be implemented in conventional object-oriented programming languages.

3.4.1 State chart diagram

We restructured our state chart diagram, as showed in figure 3.1, in order to have a better overview of how the events interact with the classes.
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Figure 3.1 State Chart Diagram

The major change is the inclusion of the states of “InSystem” and “Confirmed” into a new state called “Pre-Production”. During this state the Order can be cancelled, both in “InSystem” and “Confirmed” state. A state attribute has been designed for the Order class, and it corresponds to the one found during analysis. 

3.4.2 Events

In order to find new attributes and new classes, which will describe the events, we divided the events into private and common events, analysing them one by one.

Private Events
Attributes

Registered
Standard Attributes

Cancelled


Changed
Standard Attributes

Finished
Date_Finish 

Delayed
Reason

Pre_Production​_Finished
Date_For_Production

Common Event
Attributes

Confirmed
Date_Confirmation

Dispatched
Date_Dispatch

Material_Is_Arrived
Date_Material_Arrived

Design_Is_Done
Date_Design_Done

Clichés_Is_Done
Date_Cliché_Done

Table 3.2  Private & Common Events

While we where analysing the events we found new events that were actually part of the Object Oriented Analysis such as Confirm, which is an event that happen also to Customer; Material_Is_Arrived, Design_Is_Done, Clichés_Is_Done are also happening to Material, Design and Clichés. From this discover we updated the Analysis Documentation. Those events have been represented as attributes on the Order class, while two new classes were found from the events “Confirm” and “Dispatched”.

Confirm

Confirm comes with the date the order has been confirmed and we decided that, for statistical studies, would be useful to save those information. We discussed whether the new class “Confirm” had to be an aggregation of “Order” or “Customer”, but the level of importance is the same for the two classes; we then decided to make an association structure.

Dispatch

Dispatch, as Confirm, became a new class for statistical reason, but differently than Confirm we thought it was closer to “Order”, therefore it became and aggregation of “Order”.

New Classes Evaluation

Later on we came to the decision that there was no need for the two new classes, found earlier, because the information registered could easily be stored into the Order class as attributes. We then transformed the two classes, Confirm and Dispatch, into Confirmation_Date and Dispatch_Date attributes in the Order class.
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Figure 3.2 PDC & FMC Components

3.5 Function Model Component

A Function Component is a part of a computerised system that implements functional requirement.

Behaviours of a computerised system are carried out using functions, and those are represented as operation tied to classes in an object-oriented system.

The purpose of the design of the FMC is to transform our function list from the analysis (Table 2.9) into a collection of operations, each of which is either tied to one of the existing classes in the PDC or to a new class in the FMC.

Following OOD Guidelines by Michael Claudius we divided the FMC in two parts: FMC Model Holders and FMC. The first one hold the operations that are tied to one single class while the other hold the operations that involves more than one class.

3.5.1 Function Specification

The function list in Table 3.3 is a review of the functions list from the Analysis where some new found functions has been added, and an evaluation of them has been done according to function type, specification needed, complexity and uncertainty.

N
Functions
Complexity
Type
Uncertainty
Specification

1
Class*_Register
Simple
Update
Low
Name

2
Class*_Change
Simple
Update
Low
Name

3
Class*_Delete
Simple
Update
Low
Name

4
Class*_Read
Simple
Read
Low
Name

5
Class*_Search
Simple
Read
Medium
Name

6
Customer_Delete
Medium
Update
Low
Specification

7
Supplier_Delete
Medium
Update
Low
Specification

8
Order_Register
Simple
Update
Low
Name

9
Order_Cancel
Complex
Update
Low
Specification

10
Order_Change
Complex
Update
Low
Specification

11
Order_Check_Status
Simple
Read
Low
Name

12
Order_Set_Status
Simple
Update
Low
Name

13
Order_Signal_Delayed
Simple
Signal
Medium
Name

14
Order_Signal_Ready_to_Produce
Simple
Signal
Medium
Name

15
Class*_List
Simple
Read
Low
Name

16
Order_List_Delayed
Simple
Read
Low
Name

17
Order_List_Ready_To_Delivery
Simple
Read
Low
Name

18
Order_List_Delayed_Supplier
Simple
Read
Low
Name

19
Order_List_Missing_Design
Simple
Read
Low
Name

20
Order_List_Missing_Clichés
Simple
Read
Low
Name

21
Order_List_Missing_Material
Simple
Read
Low
Name

22
Order_List
Simple
Read
Low
Name

23
Print_Standard_Forms
Simple
Read
Medium
Name

24
Order_List_to_be_Confirmend
Simple
Read
Low
Name

25
Order_List_Delayed_Confirmation
Simple
Read
Low
Name

26
Statistics_Functions
Complex
Read
High
Specification

27
Order_Dispatch
Medium
Update
Low
Specification

28
Order_Confirmation
Medium
Update
Low
Specification

Table 3.3 Functions List

A clear and detailed specification is important to understand a function sufficiently and also to eliminate uncertainty during implementation. In our case we will use specification form to specify and view complex functions such as Customer Delete, Supplier Delete, Order Cancel, and Change Data of an Order.

We choose to use an algorithmic specification of function in order to make detailed specifications. The table below shows the specification of Order_Cancel function, the other specifications can be found in Appendix C.

Name: Order_Cancel
No. 9
Version: 1.0
Date: 17/04/01
Initials:3DY

Purpose: Delete Order from the system

Precondition: The Order must exist

Post condition: The Order status is changed to deleted

Trigger event: Order_Canceled

Type: Update

Frequency: less then 10 times a week

Input: Order_ID

Output: Errorcodes

Algorithm:
1. Search Order

2. Check Order Status

3. IF Order Status =(Ready To Produce OR Produced) then an Errorcode is generated, GOTO 7

4. IF Order Status = Confirmed then

4.1 IF Material_Is_Ready then an Errorcode is generated

4.2 IF Design_Is_Ready then an Errorcode is generated

4.3 IF Clichés_Is_Ready then an Errorcode is generated

5. ELSE a positive Errorcode is generated

6. Order Status is set to Delete

7.   End

Placement: FMC_Order

Use Cases: Cancellation of an Order

Objects: Order

Preliminary data structure:

Remarks:  if an Order is in Ready For Production State the Order will be processed and there are no chance for the Order to be cancelled. If Products of any kind has been prepared for the Order, it is possible to cancel it a note has to be given for the prepared product (by errorcodes). This function returns one or more errorcodes, some king of error handling should then be implemented.

Table 3.4  Function Specification

3.5.2 Conclusions on FMC

During this part of design we went deeper into the functionalities that the system requires and we evaluated the complexity and uncertainties of each of them. And after making the specification of functions, we noticed that only 2-3 functions were at a high level of complexity, and only one of those had a high level of uncertainty. We then came to the conclusion that the system as a whole is simple and according to our skills, no problems should arise.

3.6 Interface Components

The Interface component is designed to handle the interaction between the actors and the system. The Interface component is basically divided into two: Human Interaction Component (HIC) and External Interaction Component (EIC).

3.6.1 Human Interaction Component (HIC)

HIC is a part of a computerised system implementing the interaction with the users.

Design of the user interface requires considerations related to the technical platform and it must be connected to the computerised system’s model and functions.

In our system we created 5 HIC classes: 

HIC_Organisation
A collection of procedures related to the Organisation classes

HIC_Order
Handling the FMC_Order and FMC_Confirm model holder

HIC_Product
A collection of procedures related to the Product Classes

HIC_Statistics
A collection of procedures related statistical studies 

HIC_Lists
A collection of all the procedure for listings

HIC_Search
A collection of searches related to all the classes

Table 3.5  HIC Classes

3.6.2 External Interaction Component (EIC)

The EIC is a part of a computerised system implementing the interaction between two systems.

In our case the other systems has been identified as an external printer device, and the internal clock of the PC, which is running the application, and one component for each device has been created.

EIC_Printer
A collection of different printing procedure

EIC_Clock
Checking order status to signal eventual delays, and deleting old statistical data.

Table 3.6 EIC Classes

In Figure 3.3, on next page, is showed part of the OOD model showing function components and interface component. While drawing the model we decided to eliminate connection in order to have a clear overview.
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Figure 3.3 EIC, HIC & FMCs model

3.6.3 Sequence diagram & Use Cases

To have a better overview over the interactions between actors and the system we have looked at the OOA use cases and described them in detail.

We decided to combine sequence diagram and use case in order to describe the interaction between actor, interface and the system (Figure 3.4).

From the use cases specifications, which can be seen in Appendix C, the interaction between interface elements, also on the most complex use cases, where nearly the same. Therefore we decided to show one single diagram.

Name: 

Cancellation of an Order
No.

1
Version

1.2
Date

24/04/01
Initials

3DY

Purpose: To cancel an order

Precondition:  Main screen is active

Post condition:  The order is cancelled

Frequency:  Less then 10 times a week

Primary Actor: Sale person 

Secondary Actor: Sale Manager 

Descriptions:

Actions
System Response

1.Actor clicks on “ Order”

3. Actor types Search criteria to search order and clicks “OK”

5.The Actor selects the right order

7.1 If Order is not Identified go to step 

  Else

7.2 the order is identified

9.Actor click on “Cancel”

11.IF Actor clicks “Yes”

11.3 Actor clicks “OK”

IF Actor clicks “No”

13. Actor clicks “Finish” 
2.System pops up the Search screen.

4.The result list is displayed.

8. The system pops-up Order screen

10.System displays the Accept Screen

     saying ”Are you sure of 

     cancellation?”

11.1 System calls Order_Cancel 

      function

11.2 The system displays the     

        function’s result on a message 

        screen

11.4 The System pops-up the Order 

         screen

12.1  System return to Order screen

14. System goes back to Main screen

Secondary Use Cases:  Order searching( with search criteria) 

Exception: Order can not be identified wrong OrderID

Preliminary: Object: Order

Preliminary Functions:  Order_Cancel, Order_Search

Remarks:

Table 3.7 Use Case Specification

From this pattern we can identify four different windows as well as the interaction that takes place between the user and the system in each of these four elements.

The diagram describes the individual steps of the interaction and relates them to the relevant window. The diagram also describes which functions to activate during this interaction. 
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Figure 3.4 Sequence diagram

3.6.4 Navigation Diagrams

In our review of OOA navigation diagram we came to the conclusion that some changes were needed, this conclusion came as we learn more information from the use cases and sequence diagram. 

We discharged the idea of starting the application by showing the Main Order screen, because often the user will search for an order before knowing its identification. But we left the facility of running an order registration from the main screen.
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Figure 3.5 Navigation Diagram

A description of all the screens can be found in “Interface Description Document” on Appendix C.

3.7 Conclusion on OOD

During the Analysis we gained a clear overview of the system, while in Design we went deeper into the system describing specifically the object model and the functionalities related to it. We also described the interaction between the user and the system. All the information and description gained has provided a document that can get us ready to start the implementation phase of our project.

4. Database Design

4.1 Introduction

Database Design is the process of creating a design for a database that will support the enterprise’s operations and objectives.

The qualities of a good Database Design are to avoid redundant storage of data items, support the maintenance of data integrity over time, provide efficient access to data, easy to understand and can represent all expected data over time.

During this chapter we are going to cover the three parts of Database design, which are: Conceptual Design, Logical Design, and Physical Design. Those activities will then take us to the physical implementation of the Database.

4.2 Conceptual Design

Conceptual database design is the process of constructing a model of information used in enterprise, independent of physical consideration:

During this part of database design we transformed the OOD model into an EE/R Diagram, changing the classes into Entity Types, Association and Aggregation structure into Relationship Types and Generalisation Specialisation structure into Disjoint or Overlapping.
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Figure 4.1  Conceptual Model

While visualising the EE/R diagrams we also analysed weak entities as “Order”, which means that they cannot exist alone, and strong entities such as “Organisation and Product” don’t have to be bound to other entities.

4.2.1 Overlapping vs. Disjoint

As previously described, there are two ways to transform Object Oriented Generalisation-Specialisation structure into EE/R: Overlapping or Disjoint.

The Generalisation structure of the class Product has been transformed into a Disjoint because none of its specialisation classes can be or have the same role as another.

The Generalisation structure of the class Organisation, is instead been transformed into Overlapping because a Customer can actually also be a Supplier, or vice versa; for example a Customer order a Print to be made on 100 T-shirts, but it is the Customer itself that, as the Supplier, delivers the T-shirt to the company.

4.2.2 Documentation 

Documentation of the Entity and Relationship Types, and of the attributes is found in Appendix D that holds the Data Dictionary, which will be updated during the design process.

4.3 Logical Design

The next activity in the database design is the logical design, which is the process of constructing a model of information used in Cencio based on the conceptual EE/R diagram.

The purpose is to map the conceptual model to the logical model. This is done by removing M:N, complex and recursive relationship types, relationships with attributes, multi–valued attributes, re-examine 1:1 relationships and remove redundant relationships.

This model is then evaluated by normalization and validate against transactions required by the user.

4.3.1 Derive Relations

Before deriving relation from the EE/R model it is important to review the model relations in order to eliminate some data structure that are not easily modelled in a conventional database management system.

In our model we eliminated we had a many-to-many relationship (OR/PR) and we created a new Entity Type “Order_Lines”, which has the attribute hold from the old relationship. 

From the new EE/R model we then derived relation that describe the entity and relationship types. The documentation of the derived relation can be found on Appendix D. 

Important to notice is the decision the group took about the derivation of relation regarding the Product Disjoint, and Organisation Overlapping. The group considered all the three alternatives: Collapse, Drop Down and Keep it as it is.

The group chose the third one for Product Disjoint because it will ensure the possibility of future change. As described previously the Material and Supplier Classes has been designed as general as possible to ensure an easy future implementation of an Inventory System.

Regarding this matter could also be considered to change the relation between Materials and Supplier into a many to many relation. The group decided to keep the relation as previously designed and leave the consideration for the implementation stage.

The Organisation Overlapping has been derived as three relations Organisation, Customer and Supplier, following the third method (Keep it as it is), for the same reason stated above, for Product Disjoint. The Drop Down method could also easily have been applied, but because a Customer can also be a Supplier, this method would have created redundant data.

4.3.2 Normalisation

The model has then been validated using normalisation, in order to ensure consistency, minimal redundancy and maximum stability.

After finding all the keys and functional dependency of each relation, we proceeded by normalising all relations trough the following steps:

· First Normal Form (1NF), which removes repeating groups.

· Second Normal Form (2NF), which removes partial dependencies on the primary key.

· Third Normal Form (3NF), which removes transitive dependencies on the primary key.

· Boyce-Codd Normal Form (BCNF), which removes remaining anomalies from functional dependencies.

In Figure 4.2 and 4.3 we show the normalisation process of Organisation and Customer relations. We choose only to show those two because all the other relation were already normalised up to BCNF.
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Organisation relation

Figure 4.2 Normalisation process of Organisation.

During the process of normalisation, a transitive dependency was found between ZipCode, City and Country. To bring the relation in 3NF we created two relations: Organisation and City, which are both in 3NF.

Customer relation
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Figure 4.3 Normalisation process of Customer

Exactly the same transitive dependency was found in Customer relation and in the same way we created two relations, but as the relation City already exist we didn’t have to create a new one.

The normalisation result can also be seen on the Logical EE/R model on figure 4.4.
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Figure 4.4 Logic Model with User transaction

4.3.3 User Transaction

We validated the EE/R model against 2 main user transactions: List of Orders of specific Customer, and Lists of Suppliers that are delayed on delivery, in order to be sure that all the functionality needed from the User can be performed.

List of Orders of specific Customer

The transaction starts on Customer relation and finds the Customer_ID of a specific Customer. It then lists all the tuples from Order relation where the Customer_ID correspond to the specific customer.

Lists of Suppliers that are delayed on delivery

From the Order relation a selection is made of all the Orders that has delays regarding materials (“Material Delay”, “Material Design Delay” or “Material Clichés Delay”). All the found Order_ID are selected into the Order_Lines relation together with the Products_ID. Into the Material relation all the Supplier_ID are selected from the tuples that correspond to the previous selected Product_ID. From the Supplier relation is now possible to select all the information of the supplier that are delayed by selecting the tuples that has the Organisation_ID correspondent to the ones on the previous query.

A graphic description of the user transaction described above can be found in 

Figure 4.4 and a list of User Transaction are showed in Appendix D.

4.4 Physical Design

Physical Design is the process of producing a description of the implementation of the database on secondary storage; it describes storage structure and access methods used to achieve efficient access to the data.

During this task we will translate the logical data model for a target DBMS, analysing user transaction and deciding the physical representation such as secondary index and file organisation. The design of security mechanism, and the database monitoring and tuning, will not be made, as this is not important for the implementation of the prototype.

4.4.1 Relations for target DBMS

The derived relations are documented in Appendix D in the form of a script written in DDL (Date Definition Language). The DDL has been design for Interbase DBMS, which has brought some changes: the relation “Order” has changed name to “TOrder” because ORDER is a reserved word in SQL. That same remark goes for the attribute “Size” in the relation Cliches that changed name to “CSize”.

4.4.2 File Organisation & Secondary Indexes

The file organisation is automatically handled by the Interbase DBMS. 

While regarding the secondary indexes we restudied the user transaction, and noticed that the involved attributes where mainly the primary keys of the relation used by the transactions. Interbase automatically creates indexes for those attributes so there is no need of new indexes. But it is well known that users never remember identification codes therefore searches based on attributes like “Name” are often used. Our system has this kind of searches on two attributes: Organisation Name and Order Description. To optimise the system we then decided to create two secondary indexes based on those attributes. But creating secondary indexes involves accessing them all the time new records are created or updated, and it also has a cost on disk space. Sometime the query optimiser even lose performance, so it is important to notice that during the implementation, the database should be monitored, in order to take a final decision about the indexes.

4.5 Conclusion on DB Design

During Conceptual design we transformed our Object Oriented Model to an EE/R model. This last has been further analysed and relation has been derived from it during the Logical Design. Ones chosen Interbase as DBMS we went on with Physical Design, by designing the Database of the target DBMS. 

The documentation provided from this design got us in the position of starting the implementation of a prototype that can interact with the database created by DDL script.

5. Implementation

5.1 Introduction

During this chapter we will explain the implementation process and underline all the decisions and problems we had to deal with during this phase.

5.2 Database Implementation

During the implementation we decided to implement the changes of “Order” State automatically from the database by using Triggers. Those will be automatically activated by the DBMS when criteria for changing the Order status are fulfilled.

The script for the triggers can be found in Appendix E.

As noticed before, during the design of referential integrity
, some problems raised when a Supplier had to be deleted together with all the Materials related to it. There is no direct connection in the database between Material and Order_lines, therefore we couldn’t check whether Orders had connection to Material. To solve this problem we coded a Stored Procedure in the Database, which handles the check but unfortunately at this stage we haven’t found the way to trigger the Procedure and stop the Delete action. The Store Procedure can be found in Appendix E.

5.3 Prototype Implementation

The implementation of the prototype, as decided before, has been done in Delphi 5. We created 2 Data Models, one holding the Database and tables Components, and on holding all the Queries Components used in the prototype.

The interfaces and interfaces navigation has been changed from the one described in the Design component, so that we could keep the prototype code simple in order to deliver it on time. 

Some problems raised during the inserting procedure of Customer, we had problems handling the connection with the Location table, and therefore we decided to drop the attributes down to Customer and Organisation.

To ensure a future change it is important to notice that it is possible to save the Order Status value into a separate table in the database. Again this option has not been implemented in order to keep simplicity.

Prototype Status

The prototype, at this stage, is able to perform an insert transaction for a Customer and a Print Product. It is also possible to perform the registration of an Order including all the products ordered.

Search procedures have not been implemented yet, therefore we included a navigation bar on the relevant interfaces. This navigation bar will give the possibility to show the data stored in the database and navigate through it.

6. Conclusion & Evaluation

6.1 Product Conclusion

The first part of our project has been the analysis of Cencio as a company. In this we described the present situation of Cencio underlining all the weak point we found. Through logistics theories has been given a suggestion of how Cencio could improve its competitive advantage. We mainly focused on JIT production and Kanban Production Control. An overall suggestion has been given to Cencio on how to implement the suggested changes and what IT aid could be needed in order to make the changes efficient. 

Ones described the new system and delimited its boundaries we stared the second part of the project, the Object Oriented Analysis of the system.

During Object-Oriented Analysis we gained a clear overview of the system and a better understanding of the problem and application domain. We created the basis for Design by describing the logical structure of the classes and their behaviour. A first look at the functionalities of the system, and their interaction with the Actors, has been given, together with a general overview of the user interface.

At the Design stage we went deeper into the system describing specifically the object model and the functionalities related to it. We also described the interaction between the user and the system. All the information and description gained has provided a document that can get us ready to start the implementation phase of our project.

The chosen data storage has been a relation database therefore we made an ulterior documentation about the Database Design. During Conceptual design we transformed our Object Oriented Model to an EE/R model. This last has been further analysed and relation has been derived from it during the Logical Design. Ones chosen Interbase as DBMS we went on with Physical Design, by designing the Database of the target DBMS.

A prototype has then been implemented which shows the future interface to the user and allows insertion of Customers, Prints and Orders. It also gives the possibility to navigate through the database on the relevant interfaces.

6.2 Evaluations

6.2.1 Company

We only had contact with the company at a distance because of the busy period the company had during the project, there were lack of information. With closer contact we could had provided a better result. We know now that for the future is very important to explain to the Customer that time and interviews is very important to be able to get the correct information.

6.2.2 Group Work

Since the start the group has been on time during the meeting, and has been following the work agreement.

As stated in the project establishment we all had the same expectations and motivation at the start of the project. During the project period motivation and expectation seemed to not really be the same. And at the last part of the project the group temperature could get a bit hot, but at the end it seemed that everybody is satisfied with the outcome. 

The working process has been different compared to the other groups, we did not divide the work, but we did all the assignment together as a group, with only exception for the implementing phase. It is difficult to decided whether out method was right or not, in one way one can say that we all understood each part of the project, and on the other we used a lot of time just deciding what and how to write the text. 

6.2.3 Tools

A very important tool we used has been the timetable; we had been able to see where we had to use more energy on working and where we could gain some times.

The settled baselines gave us the chance to check our progress and evaluate the state of the project.

The same idea should have been applied to plan meetings with the company, which would have solved many of our communication problems.

One thing we will for sure be more careful with, will be the choice of software. In our project we decided to use Interbase 5 as DBMS, but all the school computers were only running Interbase 4.2 Server, and for that reason we were obligated to test the prototype in the only portable computer that had the right version of the server installed.

6.2.4 Advisors

Michael Claudius, our Project Advisor, has been of great help. He guided us to the right track and took good care of us by always being there when he was needed.

His high criticism gave us the chance to correct, reformulate and review our product at the best of our capacities.

Klaus Frishdal gave us good advice on how to proceed during the first part of the project and he has always been available during the rest of the project for suggestions.

Allan Helboe Nielsen guided us during the database design process by criticising the work done and by being available for any suggestions.

6.2.5 Product

At the end of the project we decided to give our self a pre-evaluation by comparing the project to our Project Success Criteria
.

A report including Pre-Analysis of the company, Object Oriented Analysis & Design and Implementation Documentation is provided

The documentation of the project has been finalised in good time, which also gave us the chance for finding minor mistakes and to have a not stressful project conclusion.

A prototype that satisfies the company in the gross line is implemented

As before clarified the contact with the company hasn’t been close so at this stage we haven’t been able to arrange a meeting with Cencio and evaluate the prototype. Therefore we decided to not evaluate this specific criterion.

The team member gained an understanding of Operational Management, System Development, Database Design and Delphi Programming

From the Personal Opinions, stated below, it seems that everyone has gained an understanding and an overview of the three subjects and the way those are correlated.

The project group has a positive experience on how a project of this kind is to be implemented in the real world

The communication problems rose between the group and the company has given us an understanding of the difference between having information and gaining them. In this way we could see the difference between the theory and the real world.

The report and the prototype are delivered on time

As stated before the report has been finalised in good time, and a prototype interface for the implemented database has been programmed showing the connection and few functionality.

It is also possible to evaluate the product by comparing it to the Requirement Document, but as size of our project and the knowledge of non-functional requirements is not big enough we decided not to use this document.

We then evaluate our project as a successful project because it fulfils all the success criteria and most of all because it satisfies each member expectations.

6.3 Personal Opinions

Ditte

At the start of this project I were in a situation, which were a bit unclear for me because it was a first try on a developer project, which was an unknown path for me. After I took the first steps I was, with help from my fellow group members, able to clarify the situation for myself and determine areas of Cencio that required attention in regard to designing a simple database prototype.

Now that I have reach the end of my, at firs unknown path, I have explored many areas on the way, and several areas have become quite familiar to me.

Our connection with the advisors has been good. In regard to group work, it is no doubt necessary for large projects, and it gives a lot of different views and good discussions. 

Dario

This project has been a great experience; it gave me the chance to practice all the methodology and tools learned during the semester. From this project I gained a better overview of the education as a whole and a better understanding of how the subjects are bound together. 

The group work has been smooth and fast during the most of the project, but some uncertainties flowed us during the implementation part. The group has been working well together tough sometimes a bit of criticism was missing or was overtaken from more charismatic group members. 

Dayib

Starting a project that consists of three subjects with a limited time it is not an easy job and a group that have different background and different characters needs time to understand each other. 

Before this project it was difficult for me to make a link between Operational Management and the software, but through the discussion of the group and Klaus’s direction it seems that we have linked the business case closely with the system analysis.

Object Oriented Analysis and Design has been to me the most difficult part that we have been dealing with, but the Project provided me a great benefit  of understanding what these topics are about and how to use it in real life.

In some situation the temperature of the group was very high, but I could say that each one of us was responsible and compromise able which enable us to follow the plan in a proper way.

All in all, I am very satisfied about my colleague and the project as a whole.

Yourtan

It has been very exciting working on this project because it has been the first time I worked on a project like this.

I gained a lot of experience in teamwork and it brought me to a kind of understanding all of three subjects, Operational Management (OPM), Object Oriented Analysis and Design (OOA & OOD) and Database Design. I now know how to work on a project like this and how to do it better next time.

I think that the group did a very good job by working all together, making and discussing the assignments as a group, which gave me more satisfactions about the product.
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Standards for the project

Application
Object
Set-up
Note

Word 97/2000
Header Report Title
TNR 18 Bold


Word 97/2000
Header Chapter Title
TNR 12 Bold
Left Justify

Word 97/2000
Headline 1
Arial 18 Bold + 25% Grey Background
Only for main chapters

Word 97/2000
Headline 2
Arial 16 Bold Italic


Word 97/2000
Headline 3
Arial 13 Bold


Word 97/2000
Normal
TNR 12 1 Tabulation


Word 97/2000
Pointers
· 


Word 97/2000
Chapter Number 
1. 


Word 97/2000
Page number for report
Page X


Word 97/2000
Page number for Appendix
I,II,III


Word 97/2000
Page number for external Document
i,ii,iii


Word 97/2000
Space between Normal and Headlines
0


Word 97/2000
Space between Headlines
2


Word 97/2000
Space between Headlines and Start page
2


Word 97/2000
Footnote 
TNR 10
For Reference

Word 97/2000
Footer
TNR 8


Word 97/2000
Image and Diagram
Black/White


Word 97/2000
Other
Word Standards


Visio Professional
Stencil 
Rumbaugh OMT

Organisation Chart

Connectors

Marketing Clipart

Standard tools

Own create tools


Visio Professional
Text
TNR 12 Bold


Interbase
SQL- Command Line
Capital text


Interbase
SQL- data and tale names
Small text


Delphi
Procedure name
Full names divided by “_” 
Name must be the same as in OOD

Delphi
Components name

Must start with the first 2 letter of the component ex. 

Edit1 = edName

Delphi
Types

Must start with “T”

Time Plan
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Baselines

All the baselines have the same Evaluation Procedure, so we decided to give a description of it here for all the baselines.

Evaluation procedure

The document produced is send to the project advisor 24 hour before the baseline.

A meeting is called with the advisor that will give us a feedback on the product. The group members will decide if any changes should be made in accordance with the feedback, the project requirement and the group evaluation. The changes are reviewed and then the document is declared finished and will not be reviewed until the conclusion section.

B1 -   ”Project establishment ”

Description 

Conclusion of the Project Establishment document and setting of a timetable.

Criteria For Evaluation

The document is conforming to the guidelines from “Professional System Development” by Lars Mathiassen Cp.4

Intermediate product

Project establishment document 10-15 pages.

A project plan timetable and the specification of the baselines.

B2 -   ”Pre-Analysis”

Description

A company analysis is done from the interview and a document is prepared describing one company problem and the solution to it.

Criteria for Evaluation

The analysis, the problem formulation and the solution should be conforming to Management And Organisation behaviour and OPerational Management, following the methodology from “Organizational Behaviour” and OPM Note from RHS. The solution process should be reasoned and explained using the previous described methodology.

Intermediate Product

Temporary Table of Contest for the whole project.

MAO & OPM Analysis Document 25-30 pages.

B3 -   ”OOA”

Description

Object Oriented Analysis document is produced from the second interview with the company. And one of the shown systems definition should be choose.

Criteria for Evaluation

The Document should contain Problem and Application Domain of the system and a few system definitions and the user chosen one. The analysis must be conform with Object Oriented Analysis & Design by Lars Mathiassen (chapter 2 to chapter 8).Into the system we should find 5-10 classes and about 15-30 functions

Intermediate Product

Document containing:

Classes & Object, Event Table, Function list, state chart diagram, uses cases, HIC first analysis

B4 -   ”OOD”

Description

Object Oriented Design based on the Object Oriented Analysis

Criteria for Evaluation

The OOD document should contain the review of the PDC and FMC. A deeper look at the HIC. The Document will also include specification of functions, uses cases and behaviour patterns, plus navigations diagrams for the HIC in accordance with OOA. The document is conforming to OOD guidelines by Michael Claudius.

Intermediate Product

System structure divided in PDC, FMC model holder, FMC and HIC. 

Specification of complex functions and design criteria.



B5 -   ”E/R Diagrams”

Description

From the OOD document a E/R diagram is build and reviewed to a EE/R

Criteria for Evaluation

The diagram is conform to the to the theories in “Database System” by Thomas Connolly. All the Generalization-Specification structure is reviewed. 

A supplementary analysis is also made on the aggregation and association structure.

Intermediate Product 

E/R diagram and EE/R diagram in accordance with PDC. List of relation and entity types.



B6 -   ”SQL”

Description

Finalization of the Database Design and development on this last by SQL DDL.

Enterprise constrains and integrity constrains are developed in SQL DML.

Criteria for Evaluation

The Design finalization is conforming to the methodology from “Database Systems” by Thomas Connolly Cp. 7 – 9. All the relations have to be normalized in 3rd normal form following the roles in Cp. 6. All the Enterprise constrains do not cause loss of data.

Intermediate Product 

SQL script in DDL (Data Definition Language) and DML (Data Manipulation Language) in accordance with the EE/R diagram.

B7 -   ”Prototyping”

Description

Delphi prototype integrating the previous developed Database

Criteria for Evaluation

The user approves the prototype. During the 1 hour testing the user should be able to go through the program making not more than 3 mistakes. The program should not crush more then 1 time, and there should not be more than 3 known bugs in the program source. There should be no loss of data during the execution of the program.

Intermediate Product

Delphi program source of the implemented prototype, and floppy disk including this last in executable format.

Appendix B

Rich Picture

Present System
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Future System
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System Functionalities

This table has been created to have a better overview of the system functionalities offered by the three alternative systems.

Functionality
Alternative 1
Alternative 2
Alternative 3

Registration of Orders
X
X
X

Check Order Status

X
X

Creation & Registration of Orders to Suppliers
X



Statistical Studies


X

Production of Invoices to Customer
X



Track Employees from Orders
X



Prepare reports for Financial system


X

Printing of standards form for ordering
X

X

Listing of delayed orders to customer
X
X
X

Listing of delayed orders from supplier
X
X
X

List of ready to delivery Orders

X
X

Print out of a Production Sheet
X



System Definitions

Alternative 1

The system is a stand-alone administration and control tool running on a PC platform, that will take are of processing Cencio’s received orders form customer and sent orders to suppliers.

From the processed orders a list of missing materials is made and Orders for suppliers are then created and registered in the system.

During the production process orders status will be updated and warning messages and prints-out will report delays on delivery to the customer.  From the archive of Order from supplier it is possible to make printouts of reports useful for the inventory department, such as delays on arrivals of material from supplier.

A list of finished orders can also be provided for eventual check before delivery.

F
Registration of orders from customers and to suppliers. Listing of delays of Orders and employees tracking. Prints of production sheets and standard orders forms.

A
Administration and control of orders focusing on standard documents.

T
Stand-alone application in a PC platform implemented in Delphi on basis of a relational database.

C
Information must be inserted following the standard document. User-friendly interface that does not need training for the user. Must be finished the 10th of May.

O
Customer, Suppliers, Customer Orders, Supplier Orders, Employees.

P
Administration and control tool.

Alternative 2

This system is a basic application only design to control the interaction between orders from customers and orders to supplier. The only interaction with the user is the order entry from the customer and basic insertion (such as product from supplier). The rest of the application takes care of printing out order for suppliers and reports showing delays due to supplier or production

F
Registration of orders from customer, listing of delays of orders.

A
Administration and control of orders.

T
Stand-alone application in a PC platform implemented in Delphi on basis of a relational database.

C
User-friendly interface that does not need training for the user. Must be finished the 10th of May.

O
Customer, Suppliers, Customer Order.

P
Administration and control tool.

Alternative 3

The new system is an improvement of the system definition alternative 2 plus it has statistics functionality. Graphic reports can be showed on the screen describing for example the most important customers, the life of a relationship with a specific customer. Standard documents can be printed out in order to be sure that all the information needed from the system are not missing. The standard documents will be very close to the interface layout, so that it will be easy to interact with the application. Printouts of reports for the financial department will be compatible to the inputs that the present system requires.

F
Registration of orders from customer, listing of delays of orders. Integrating the financial system by using standard documents. Implement statistical studies.

A
Administration, monitor and control orders. Creation of documents compatible with the financial system.

T
Stand-alone application in a PC platform implemented in Delphi on basis of a relational database.

C
Information must be inserted following the standard document. User-friendly interface, but needed knowledge of the financial system to understand prints out. Must be finished the 10th of May.

O
Customer, Suppliers, Customer Order.

P
Administration, control and monitoring tool.

Appendix C

Functions specification

Name: Customer_Delete
No. 6
Version: 1.0
Date: 17/04/01
Initials:3DY

Purpose: Delete Customer from the system

Precondition: The Customer must exist

Post condition: The Customer status is changed to deleted

Trigger event: Customer_Cancel

Type: Update

Frequency: less then 10 times a year

Input: Customer_ID

Output: True/False

Algorithm:
1. Search for Customer

2. Check if Orders has connection to the Customer

3. If “No” then Set Customer Status to Deleted and return True

4. Else Return False

5. End



Placement: Organisation

Use Cases: Cancellation of a Customer

Objects: Customer, Order

Preliminary data structure:

Remarks:

Name: Supplier_Delete
No. 7
Version: 1.0
Date: 17/04/01
Initials:3DY

Purpose: Delete Supplier from the system

Precondition: The Supplier must exist

Post condition: The Supplier status is changed to deleted

Trigger event: Supplier_Cancel

Type: Update

Frequency: less then 3 times a year

Input: Supplier_ID

Output: True/False

Algorithm:
1. Search for Supplier

2. Check if Materials has connection to the Supplier

3. If “No” then Set Supplier Status to Deleted and return True

4. Else Return False

5. End



Placement: Organisation

Use Cases: Cancellation of a Supplier

Objects: Supplier, Order

Preliminary data structure:

Remarks:

Name: Order_Dispatched
No. 27
Version: 1.0
Date: 17/04/01
Initials:3DY

Purpose: Set an Order as dispatched

Precondition: The Order must exist

Post condition: The Order status is changed to Dispatched and the order is deleted.

                           A new instance is created in the class dispatch.

Trigger event: Order_Dispatched

Type: Update

Frequency: more then 20 times a week

Input: Order_ID

Output: True/False

Algorithm: 
1. Search for the Order

2. Check Order Status

3. If Order Status <> Produced then Return False

4. Else 

4.1      Order status is set to Dispatched 

4.2      Order.Dispatch_Date is Set to TODAY DATE

5. Order_Delete function is called

6. Return True

7. End

Placement: after

Use Cases: ask Michael

Objects: Order, Dispatch

Remarks: Order_Delete is not mentioned in the function list; it set the Order as deleted. The Orders are not physically deleted for statistical reason.

Name: Order_Cancel
No. 9
Version: 1.0
Date: 17/04/01
Initials:3DY

Purpose: Delete Order from the system

Precondition: The Order must exist

Post condition: The Order status is changed to deleted

Trigger event: Order_Canceled

Type: Update

Frequency: less then 10 times a week

Input: Order_ID

Output: Errorcodes

Algorithm:
7. Search Order

8. Check Order Status

9. IF Order Status =(Ready To Produce OR Produced) then an Errorcode is generated, GOTO 7

10. IF Order Status = Confirmed then

10.1 IF Material_Is_Ready then an Errorcode is generated

10.2 IF Design_Is_Ready then an Errorcode is generated

10.3 IF Clichés_Is_Ready then an Errorcode is generated

11. ELSE a positive Errorcode is generated

12. Order Status is set to Delete

7.   End

Placement: FMC_Order

Use Cases: Cancellation of an Order

Objects: Order

Preliminary data structure:

Remarks:  if an Order is in Ready For Production State the Order will be processed and there are no chance for the Order to be cancelled. If Products of any kind has been prepared for the Order, it is possible to cancel it a note has to be given for the prepared product (by errorcodes). This function returns one or more errorcodes, some king of error handling should then be implemented.

Name: Order_Change
No. 10
Version: 1.0
Date: 17/04/01
Initials:3DY

Purpose: Change data of an Order

Precondition: The Order must exist

Post condition: The Order date is changed 

Trigger event: Order_Change

Type: Update

Frequency: less then 20 times a week

Input: Order_ID

Output: Errorcode

Algorithm:
1. Search for the Order

2. Check Order Status

3. If Order Status = InSystem Then 

3.1 Effectuate the change

3.2 Return Errorcode=”Change OK” GOTO 9

4. Else If Order Status = (Ready for Production OR Produced OR

                                            Dispatched) then

4.1 Return Errorcode=”Can’t be changed”  GOTO 9

5. Check if Materials is ready

6. If “Yes” then check is Changed Order.material_ID = Old Order.Material_ID

7. If “Yes” then 

7.1 Effectuate the changes

7.2 Return Errorcode=”Change Ok”

8. Else Errorcode=”Can’t be changed material Arrived”

9. End

Placement: FMC_Order

Use Cases: Change an Order

Objects:  Order

Preliminary data structure:

Remarks:

Use cases specification

Name:

Registration of an Order
No.


Version

1
Date

19/04/2001
Initials

3DY

Purpose: Register and Order

Precondition: Main Screen is active

Post condition: The Order is registered

Frequency: More then 5 times a day

Primary Actor: Sale Person

Secondary Actor: Sales Manager

Descriptions:

Actions
System Response

1. Actor Click on “Register Order”

3. Actor fill in the fields requested from the 

    screen, and click “Ok”

7. The Actor Click on “OK”

    In case of error the actor can repeat the  

    steps from 3 to

8. If more registration wished Actor Click on

    on “More”

10. Actor Click on “Finish”
2. System Pops up the Register Order   

    Screen

4. The system check that all the 

     required fields has been typed

IF fields are missing

     5. A message is showed          

         signalling the mistake.

ELSE

     6. A message announce that the 

         operation has been successful

         A new Order object  is created

9. System GOTO 2

11. System goes back to Main Screen

Secondary Use Cases: 

Exception: The Order ID is in Use

Preliminary Object: Order

Preliminary Functions: Order_Register

Remarks: 

Name: Change an Order
No.
Version

1
Date

19/04/2001
Initials

3DY

Purpose: To change Order 

Precondition: Main screen is active 

Post condition: Order is updated with the changes 

Frequency: less than 30 times a week

Primary Actor: Sales Person

Secondary Actor: Sales Manager

Descriptions:

Actions
System Response

1.Actor clicks on “ Order”

3. Actor types search criteria, 

    then clicks ”OK”

5.1 Actor select the right order 

    Else

5.2  If order is not identified Go to Step 3

   Else

5.3 The Order is identified.

7.The actor click on “Change”

9.The Actor types the changes and click “ 

   Apply Change”

12. The Actor click on “Ok”

14. If more orders change are wished then actor clicks on search and GOTO step 3

15. Actor Click on “Finish”
2.System pups up “Search screen”.

4.The result list is displayed.

6. System pops-up Order Screen

8.The system allowed changes to be   typed

10.The system calls the function Order_Change

11.The system shows the function 

      result

     IF Result Ok the Order has been 

          Changed

     ELSE Order has not been changed

13. System activate Order Screen

16. System return to Main Screen

Secondary Use Cases: Order search

Exception: Order cannot be identified

Preliminary Object: Order

Preliminary Functions: Order_change, Order Search

Remarks:

Name: Check an Order
No.
Version
Date
Initials

Purpose: To check an order

Precondition: Main screen is active

Post condition: None

Frequency: More than 10 times a day

Primary Actor: Sales Person

Secondary Actor: Sales Manager, Inventory & Production manager

Descriptions:

Actions
System Response

1.Actor clicks on “ Order”

3. Actor types search criteria, then click  

    ”OK”

5.1 Actor select the right order 

    Else

5.2 If order is not identified Go to Step 3

   Else

5.3 The Order is identified.

6. Actor checks the order.

7. If more orders are wished, the Actor clicks on “ Search”.

9. Actor click on “Finish”
2.System pups up “Search” screen.

4.The result list is displayed.

8.The system displays search screen and Go to step 3.

10. The “Main” screen is active 

Secondary Use Cases: Order search (with search criteria)

Exception: Order cannot be identified

Preliminary Object: Order_check

Preliminary Functions: Order_check, Order search

Remarks:

Name: Cancel a Customer
No.
Version
Date
Initials

Purpose: To cancel Customer in the system

Precondition: Main screen is active 

Post condition: Customer is cancelled 

Frequency: less than once a month

Primary Actor: Sales Manager

Secondary Actor: 

Descriptions:

Actions
System Response

1.Actor clicks on “ Customer”

3. Actor Clicks on “Cancel”

5. Actor types search criteria, then click  

    ”OK”

7.1 Actor select the right Customer

    Else

7.2 If Customer is not identified Go to Step 5

   Else

7.3 The Customer is identified.

9.The Actor click on Cancel

11. Actor select “ Yes “

13. Actor click “OK”

15. Actor click “ Finish”.

17. Actor click “Back”.


2. System displays Customer Main 

    screen.

4. System pops-up Search Customer 

    screen

6. System displays search result.

8.The system pops-up Customer  

    screen 

10.System displays a message saying “ are you sure to delete”

12. System calls Customer_Delete function and show the result.

If result is Ok

12.1 Customer deleted Message = OK.

Else

12.2 Message = Not deleted + Reason.

14. System close message screen.

16. System displays Customer Main 

      screen.

18. System goes back to Main screen

Secondary Use Cases: Customer search

Exception: Customer cannot be identified

Preliminary Object: Customer

Preliminary Functions: Customer_ delete, Customer_ search

Remarks:

Name: Cancel a Supplier
No.
Version
Date
Initials

Purpose: To cancel Supplier in the system

Precondition: Main screen is active 

Post condition: Supplier is cancelled 

Frequency: less than once a month

Primary Actor: Inventory Manager

Secondary Actor: 

Descriptions:

Actions
System Response

1.Actor clicks on “ Supplier”

3. Actor Clicks on “Cancel”

5. Actor types search criteria, then click  

    ”OK”

7.1 Actor select the right Supplier

    Else

7.2 If Supplier is not identified Go to Step 5

   Else

7.3 The Supplier is identified.

9.The Actor click on Cancel

11. Actor select “ Yes “

13. Actor click “OK”

15. Actor click “ Finish”.

17. Actor click “Back”.


2. System displays Supplier Main 

    screen.

4. System pops-up Search Supplier 

    screen

6. System displays search result.

8.The system pops-up Supplier  

    screen 

10.System displays a message saying “ are you sure to delete”

12. System calls Supplier_Delete function and show the result.

If result is Ok

12.1 Supplier deleted Message = OK.

Else

12.2 Message = Not deleted + Reason.

14. System close message screen.

16. System displays Supplier Main 

      screen.

18. System goes back to Main screen

Secondary Use Cases: Supplier search

Exception: Supplier cannot be identified

Preliminary Object: Supplier

Preliminary Functions: Supplier_ delete, Supplier_ search

Remarks:

Name: Cancel a Product
No.
Version
Date
Initials

Purpose: To cancel Product in the system

Precondition: Main screen is active 

Post condition: Product is cancelled 

Frequency: less than once a month

Primary Actor: Sales Manager, Inventory Manager

Secondary Actor: 

Descriptions:

Actions
System Response

1.Actor clicks on “ Product”

3. Actor selects one of the Products (Example: Design) and click cancel.

5. Actor types search criteria, then click  

    ”OK”

7.1 Actor select the right Product

    Else

7.2 If Product is not identified Go to Step 5

   Else

7.3 The Product is identified.

9.Actor clicks on “Cancel”

11. Actor clicks on “ Yes”

14.Actor clicks “ OK”

16.Actor click “ Finish”.

18.Actor click “ Back”.


2.System displays Product main   

   screen.

4. System pops-up Search Product 

  screen

6.System displays list of result

8.The system pops-up the Product 

    screen

10.System displays a message saying “ are you sure to delete”

12. System call Product*_delete

    function and show result

If result is Ok

13.1 Product deleted Message = OK.

Else

13.2 Message = Not deleted + Reason.

15. System close message screen.

17. System displays Product Main 

      screen.

19.System goes back to Main screen

Secondary Use Cases:

Exception: 

Preliminary Object: Product

Preliminary Functions: Product_Cancel, Product_Search

Remarks:

Name: Register a Customer
No.
Version
Date
Initials

Purpose: To register a customer 

Precondition: The Actor is at the main Menu screen

Post condition:  the customer is registered

Frequency:  more then 10 times a week

Primary Actor: Sale person

Secondary Actor: Sale Manager

Descriptions:

Actions
System Response

Actor Clicks on “ Customer”

3. Actor click on Register

5.Actor Fill in the field and clicks on  “OK”.

7.Actor clicks on “Finish “ if no more registration GOTO 10

Else

8.Click on  “New registration” 
2.System pops up a Customer Main 

   screen.

4. The system pops-up a Customer screen (Registration)

6.System pop Up message with “ your customer is registered”.

9. System GOTO 4

10. Main screen is active.

Secondary Use Cases: 

Exception: The customer is already in the system

Preliminary Object: Customer

Preliminary Functions: Customer register

Remarks:

Name: Register a Supplier
No.
Version
Date
Initials

Purpose: To register a supplier

Precondition: The Actor is at the main Menu screen

Post condition:  the supplier is registered

Frequency:  one time a week

Primary Actor: Inventory Manager.

Secondary Actor: 

Descriptions:

Actions
System Response

Actor Clicks on “ Supplier”

3. Actor click on “Register”.

5.Actor Fill in the field and clicks on “OK”.

7.Actor clicks on “Finish “ if no more registration GOTO 10

Else

8.Click “ New registration “
2.System pops up a Supplier Main

   screen.

4. The system pops-up Supplier screen(registration).

6.System pops Up a message with “ your Supplier is registered”.

9. System GOTO 4

10. Main menu screen is active.

Secondary Use Cases: 

Exception: The customer is already in the system

Preliminary Object: Customer

Preliminary Functions: Customer_Register

Remarks:

Name: Register a Product
No.
Version
Date
Initials

Purpose: To register a Product 

Precondition: The Main screen is active

Post condition:  the product is registered

Frequency:  more then 10 times a week

Primary Actor: Sale person

Secondary Actor: 

Descriptions:

Actions
System Response

Actor Clicks on “ Product”

3. Actor Select the product (ex. Material) and 

    click on Register

5.Actor Fill in the field and clicks on  “OK”.

7.Actor clicks on “Finish “ if no more registration GOTO 10

Else

8.Click on  “New registration” 
2.System pops up the Product Main 

   screen.

4. The system pops-up the Product

    screen (Registration)

6.System pops Up message with “ your 

   Product is registered”.

9. System GOTO 4

10. Main screen is active.

Secondary Use Cases: 

Exception: The Product is already in the system

Preliminary Object: product

Preliminary Functions: Product*_ Register

Remarks:

Name: Confirm an Order
No.
Version
Date
Initials

Purpose: To confirm an order

Precondition:  Main screen is active

Post condition:  The order is confirmed

Frequency:  more then 5 times a day

Primary Actor: Sale person 

Secondary Actor: Sale Manager 

Descriptions:

Actions
System Response

1.Actor Clicks on “ Order”

3. Actor types Search criteria to search order and clicks “OK”

5.The Actor selects the right order

7.1 If Order is not Identified go to step 

  Else

7.2 the order is identified

9. Actor clicks on “Confirm”

11. Actor clicks on “OK” 

13. If more orders are wished to confirm 

      Actor clicks on “Search” GOTO step 3

14. Actor Clicks on “Finish”

16. Actor Clicks on “Back”


2.System pops up the Search screen.

4.The result list is displayed.

8. The system pops-up Order screen

10. the system calls function Order_Confirm showing the function result in a message screen

12. The Order screen is active .

15. System Pops-up Product Main 

      screen

17. System goes back to Main screen

Secondary Use Cases:  Order searching( with search criteria) 

Exception: Order can not be identified wrong OrderID; The order is already confirmed

Preliminary Object: Order

Preliminary Functions:  Order_Confirm, Order_Search

Remarks:

Name: 

Cancellation of an Order
No.

1
Version

1.2
Date

24/04/01
Initials

3DY

Purpose: To cancel an order

Precondition:  Main screen is active

Post condition:  The order is cancelled

Frequency:  Less then 10 times a week

Primary Actor: Sale person 

Secondary Actor: Sale Manager 

Descriptions:

Actions
System Response

1.Actor clicks on “ Order”

3. Actor types Search criteria to search order and clicks “OK”

5.The Actor selects the right order

7.1 If Order is not Identified go to step 

  Else

7.2 the order is identified

9.Actor click on “Cancel”

11.IF Actor clicks “Yes”

11.4 Actor clicks “OK”

1. IF Actor clicks “No”

13. Actor clicks “Finish” 
2.System pops up the Search screen.

4.The result list is displayed.

8. The system pops-up Order screen

10.System displays the Accept Screen

     saying ”Are you sure of 

     cancellation?”

11.1 System calls Order_Cancel 

      function

11.2 The system displays the     

        function’s result on a message 

        screen

11.4 The System pops-up the Order 

         screen

12.2  System return to Order screen

14. System goes back to Main screen

Secondary Use Cases:  Order searching( with search criteria) 

Exception: Order can not be identified wrong OrderID

Preliminary: Object: Order

Preliminary Functions:  Order_Cancel, Order_Search

Remarks:

Appendix D

Attributes

Entity
Attribute
Description
Default Value
Allowed

NULL
Composite
Key

Organisation
Organisation_ID
Uniquely identifies organisation(org.)

No

PK


Description
Uniquely description of the org.

Yes




Name
Organisation name

No




Address
Address street name

Address street number

The name of the city

City code or area code

Country name

Yes
Street

Number

City

Zip code

Country
FK

FK


Telephone
The telephone no. of the org.

No




Fax
The fax no of the org.

Yes




E-mail
E-mail address of the org.

Yes




Contact Person
Describe the person to contact from the organisation

Yes
Name

Surname



SVR No.
No. to identify the organisation

No



Clichés
Product_ID
Uniquely identifies 

No

PK/FK


Size
Defines the size of the clichés

No




Type
Defines the type of a specific clichés

No



Supplier
Organisation_ID
Uniquely identifies supplier

No

PK/FK

Customer
Organisation_ID
Uniquely identifies customer

No

PK/FK


Delivery address
Address street name

Address street number

The name of the city

City code or area code

Country name

Yes
Street

Number

City

Zip Code

Country


Material
Product ID
Uniquely identifies material

No

PK/FK


Supplier_ID
Uniquely identifies supplier

No

FK

Order
Order_ID
Uniquely identifies an order

No

PK


Confirmation_Date
Date of confirmation an order
NULL
Yes




Delivery_Date
Date of delivery of material
NULL
Yes




Dispatch_Date
Date of dispatch product in order
NULL
Yes




Date_material_arriv
Date material arrive from supplier
NULL
Yes




Date
Date of order

No




Description
Description of product ordered 

No




OrderState
If it is ready to be produced, dispatch
InSystem
No




Customer_ID
Uniquely identifies customer

No

FK


Date_Design_Done
Date the design has been made
NULL
Yes




Date_Cliches_Done
Date the Cliches has been made
NULL
Yes




Delay
To state if there is any delays 
NULL
Yes



Product
Product_ID
Uniquely identifies a product

No

PK


Description
Uniquely description of product

No




Price
Defines price for each product

No



Service
Product_ID
Uniquely identifies a service

No

PK/FK

Design
Product_ID
Uniquely identifies the design

No

PK/FK


Placement
Describes a code used by Cencio to find the design sheets in the archives

Yes



Print
Product_ID
Uniquely identifies the print

No

PK/FK


N_Colour
Defines amount of colours 

Yes




Type
Describe the type of print

Yes



Order_Lines
Order_ID
Uniquely identifies an Order

No

FK


Product_ID
Uniquely identifies an Product

No

FK


Quantity
Amount of ordered product

No



Remarks

The “SVR No “ attribute into Organisation Entity could have been our primary key, because it uniquely identifies a specific organisation, but because  Cencio uses other identification codes, we decided to create a separate attribute (”Organisation_ID”).

Telephone and email are often candidate for Primary keys, but we decided not to use them because we discussed the possibilities of finding more organisations that shares the same email or telephone number.

Attributes Domain

Entity
Attribute
Data Type
Set Of Value
Format

Organisation
Organisation_ID
VarChar(10)
Any Values
No specific format


Description
VarChar(30)
Any Values
No specific format


Name
VarChar(20)
Any Values
No specific format


Street
VarChar(30)
Any Values
No specific format


Number
VarChar(10)
0..9
No specific format


City
VarChar(20)
Any Values
No specific format


Zip Code
VarChar(8)
Any Values
No specific format


Country
VarChar(3)
Any Values
No specific format


Telephone
VarChar(20)
0..9; -
+Country Space

network code – number


Fax
VarChar(20)
0..9; -
+Country Space

network code – number


E-Mail
VarChar(40)
Any Values
text@text


Contact Person Name
VarChar(10)
Any Values
No specific format


Contact Person Surname
VarChar(10)
Any Values
No specific format


SVR No.
VarChar(10)
Any Values
No specific format

Clichés
Product_ID
VarChar(10)
Any Values
No specific format


Size
VarChar(2)
Any Values
No specific format


Type
VarChar(30)
Any Values
No specific format

Supplier
Organisation_ID
VarChar(10)
Any Values
No specific format

Customer
Organisation_ID
VarChar(10)
Any Values
No specific format


Street
VarChar(30)
Any Values
No specific format


Number
VarChar(10)
Any Values
No specific format


City
VarChar(20)
Any Values
No specific format


Zip Code
VarChar(8)
Any Values
No specific format


Country
VarChar(3)
Any Values
No specific format

Material
Product_ID
VarChar(10)
Any Values
No specific format


Supplier_ID
VarChar(10
Any Values
No specific format

Order
Order_ID
VarChar(10)
Any Values
No specific format


Confirmation_Date
Date
        Any Values
dd-mmm-yyyy

m -> in Characters


Delivery_Date
Date
Any Values
dd-mmm-yyyy

m -> in Characters


Dispatch_Date
Date
Any Values
dd-mmm-yyyy

m -> in Characters


Date_material_arriv
Date
Any Values
dd-mmm-yyyy

m -> in Characters


Date
Date
Any Values
dd-mmm-yyyy

m -> in Characters 


Description
VarChar(30)
Any Values
No specific format


OrderState
VarChar(20)
Any Values
InSystem 

Confirmed

Ready for Production

Dispatched

Deleted


Customer_ID
VarChar(10)
Any Values
No specific format


Delay
VarChar(23)
Any Values
Material Delay

Design Delay

Cliches Delay

Production Delay

Pre Production Delay

Material Design Delay

Material Cliches Delay

Design Cliches Delay

Delivery Delay

Product
Product_ID
VarChar(10)
Any Values
No specific format


Description
VarChar(30)
Any Values
No specific format


Price
Float
0..9; .
No specific format

Service
Product_ID
VarChar(10)
Any Values
No specific format

Design
Product_ID
VarChar(10)
Any Values
No specific format


Placement
VarChar(10)
Any Values
No specific format

Print
Product_ID
VarChar(10)
Any Values
No specific format


N_Colours
SmallInt
0..9
No specific format


Type
VarChar(30)
Any Values
No specific format

Order_Lines
Order_ID
Integer
Any Values
No specific format


Product_ID
VarChar(10)
Any Values
No specific format


Quantity
Integer
0..9
No specific format

Remarks

As Cencio has already two different identification methods that works in different IT system, we decided not to specify a format for any of the identification codes during the prototyping stage.

Attributes like Street, Name, Country etc. are well known attributes therefore we decided not to specify any formats.

A special remark goes to ZipCode attribute; Cencio has international contacts and the ZipCode format changes from country to country and that is why we haven’t given any specific format.

Entity Type Documentation

Entity Type
Description

Organisation
General term describing an organisation

Supplier
An Organisation shipping material to Cencio

Customer 
An Organisation ordering products from Cencio

Order
General term describing an order from a customer

Product
General description of selling items

Material
Description of materials coming from supplier

Print
Description of the different kind of texture printing mode

Clichés
Description of the frame used in production

Design
Description of the design of the product

Service
General term describing Cencio’s service

Relationship Type Documentation

No.
Entity Type
Relationship Type
Entity Type
Cardinality
Participation

1
Customer
CU/OR
Order
1:N
P:T

2
Supplier
SU/MA
Material
1:N
P:T

3
Order
O/OR
Order_Lines
1:N
T:T

4
Product
P/OR
Order_Lines
1:N
P:T

1. The Participation is P:T because of an Order can’t exist in the system without a Customer  which means that Order depends totally on the Customer.
2. The Participation is P:T because of the Material can’t exist without any Supplier which means that Material depends totally on the Customer.

3. The Participation is T:T because of the Both of Order and Order_Lines can’t  be exist in the      system alone which means that they have total dependency of each other .

4. The Participation is P:T because of the Order_Lines can not be exist in the system without the    product, which means that Order_Lines depends totally on the Product.

Derived Relations

This table has been updated during the implementation phase

Relation Name
Attributes
Keys
References

Organisation
Organisation_ID

Description

Name

Street

Number

ZipCode

Country

Telephone

Fax

Email

Contact_Person_Name

Contact_Person_Surname

Deleted

City
PRIMARY KEY(Organisation_ID)




Supplier
Organisation_ID


PRIMARY KEY(Organisation_ID)

FORIGN KEY(Organisation_ID)


Organisation(Organisation_ID)

Customer
Organisation_ID

Delivery_Street

Delivery_Number

Delivery_City

Delivery_ZipCode

Delivery_Country
PRIMARY KEY(Organisation_ID)




TOrder
Order_ID

Description

Confirmation_Date

Delivery_Date

Dispatch_Date

Date_Material_Arrive

Registration_Date

OrderState

Delay

Customer_ID

Date_Mater_Arrived

Date_Design_Done

Date_Cliches_Done

Date_For_Production
PRIMARY KEY(Order_ID)

FORIGN KEY(Customer_ID)


Customer(Organisation_ID)

Product
Product_ID

Description

Price

Deleted
PRIMARY KEY(Product_ID)




Print
Product_ID

Type

No_Colours
PRIMARY KEY(Product_ID)

FORIGN KEY(Product_ID)
Product(Product_ID)

Cliches
Product_ID

Type

Csize
PRIMARY KEY(Product_ID)

FORIGN KEY(Product_ID)
Product(Product_ID)

Design
Product_ID

Placement
PRIMARY KEY(Product_ID)

FORIGN KEY(Product_ID)
Product(Product_ID)

Service
Product_ID
PRIMARY KEY(Product_ID)

FORIGN KEY(Product_ID)


Product(Product_ID)

Material
Product_ID

Supplier_ID
PRIMARY KEY(Product_ID)

FORIGN KEY(Product_ID)

FORIGN KEY(Supplier_ID)
Product(Product_ID)

Supplier(Organisation)

Order_Lines
Order_ID

Product_ID

OLines_ID

Quantity                                                                                                                                                                     
PRIMARY KEY(OLines_ID)

FORIGN KEY(Order_ID)

FORIGN KEY(Product_ID)
TOrder(Order_ID)

Product(Product_ID)

Relation Reference

Relation
Referential Constraints

Order
FOREIGN KEY : Customer_ID REFERNCES Customer(Organisation_ID)

                               ON DELETE NO ACTION

                               ON UPDATE  CASCADE

Comment:  NO ACTION on DELETE has been set up to make sure that a Customer will not be 

                   deleted if Orders are existing, so that integrity reference are not lose during statistical 

                   studies.

Supplier

Customer


FOREIGN KEY: (Organisation_ID) REFERNCES Organisation(Organisation_ID)

                              ON DELETE CASCADE

                              ON UPDATE  CASCADE

Comment: An Organisation can be both a Supplier and a Customer. And if we delete the 

                  Organisation, which has all the common attribute, is sense less to have the related 

                  Supplier and Customer


Material
FOREIGN KEY : (Product_ID) REFERNCES Product(Product_ID)

                               ON DELETE CASCADE

                               ON UPDATE  CASCADE 

FOREIGN KEY: (Supplier_ID) REFERNCES Supplier(Organisation_ID)

                               ON DELETE CASCADE *

                               ON UPDATE  CASCADE

Commen : On deleting the Supplier a cascade deletes Materials related to it. Must  be taken in 

                    consideration a control for materials used into existing Orders.

Print
FOREIGN KEY : (Product_ID) REFERNCES Product(Product_ID)

                               ON DELETE CASCADE

                               ON UPDATE  CASCADE

 Comment: Because a product by itself does not exist the related specialisation has to be deleted or          

                   updated too



Clichés
FOREIGN KEY : (Product_ID) REFERNCES Product(Product_ID)

                               ON DELETE CASCADE

                               ON UPDATE  CASCADE

Comment: Because a product by itself does not exist the related specialisation has to be deleted or          

                   updated too



Design
FOREIGN KEY : (Product_ID) REFERNCES Product(Product_ID)

                               ON DELETE CASCADE

                               ON UPDATE  CASCADE

Comment: Because a product by itself does not exist the related specialisation has to be deleted or          

                   updated too



Service
FOREIGN KEY: (Product_ID) REFERNCES Product(Product_ID)

                              ON DELETE CASCADE

                              ON UPDATE  CASCADE

Comment: Because a product by itself does not exist the related specialisation has to be deleted or          

                   updated too



Order_Lines
FOREIGN KEY: (Order_ID) REFERNCES TOrder(Order_ID)

                              ON DELETE CASCADE

                              ON UPDATE  CASCADE

Comment: Order_lines cannot live without Order, so if an Order is deleted also the Order_Lines has 

                  to be so.
FOREIGN KEY : (Product_ID) REFERNCES Product(Product_ID)

                               ON DELETE NO ACTION

                               ON UPDATE  CASCADE

Comment: An Order does not exist without products and all the products related to an order are included into Order_Lines. Therefore it is not possible to delete a product is a related Order exist.

User Transaction List

N°
User Transaction

1
Selection of an Organisation by the name

2
Selection of an Order by the Description

3
List of Orders of a specific Customer

4
List of Suppliers delayed on delivery

5
Check of an Order

6
Registration of an Order

Appendix E

Database Design Language Script

/*++++++++++++++++++++ Database Creation +++++++++++++++++++++*/

CREATE DATABASE "C:\Cencio\CencioDB.gdb"

USER "SYSDBA" PASSWORD "masterkey";

/* *********************** Domains ************************** */

/* ---------------------Common Domains------------------------*/

CREATE DOMAIN Dom_ID                     AS VarChar(10);

CREATE DOMAIN Dom_Description            AS VarChar(30);

CREATE DOMAIN Dom_Name 

 
 AS VarChar(20);

CREATE DOMAIN Dom_Street

 AS VarChar(30);

CREATE DOMAIN Dom_Number

 AS VarChar(10);

CREATE DOMAIN Dom_City


 AS VarChar(20);

CREATE DOMAIN Dom_ZipCode

 AS VarChar(8);

CREATE DOMAIN Dom_Country

 AS VarChar(30);

CREATE DOMAIN Dom_Date                   AS Date;

/* -------------------------Product---------------------------*/

CREATE DOMAIN Dom_Price                  AS Float;

/*-----------------------Order_Lines--------------------------*/

CREATE DOMAIN Dom_OLines_ID              AS Integer;

CREATE DOMAIN Dom_Quantity               AS Integer;

/*----------------------Print & Cliches-----------------------*/

CREATE DOMAIN Dom_No_Colours             AS SmallInt;

CREATE DOMAIN Dom_Type                   AS VarChar(30);

CREATE DOMAIN Dom_Size                   AS VarChar(2);

/*---------------------------Order----------------------------*/

CREATE DOMAIN Dom_Confirmation_Date      AS Date;

CREATE DOMAIN Dom_Delivery_Date          AS Date;

CREATE DOMAIN Dom_Dispatch_Date          AS Date;

CREATE DOMAIN Dom_OrderState                 AS VarChar(20)

       CHECK (VALUE IN ("InSystem","Confirmed","Ready For Production",

                       "Produced","Deleted"));

CREATE DOMAIN Dom_Delay                  AS VarChar(23)

       CHECK (VALUE IN ("Material Delay","Design Delay","Cliches Delay",

                       "Production Delay","Pre Production Delay",

                       "Material Design Delay","Material Cliches Delay",

                       "Design Cliches Delay","Delivery Delay","No Delay"));

CREATE DOMAIN Dom_Placement              AS VarChar(10);

/*---------------------------Organisation---------------------*/

CREATE DOMAIN Dom_Telephone

 AS VarChar(20);

CREATE DOMAIN Dom_Fax

 
 AS VarChar(20);

CREATE DOMAIN Dom_Email

         AS VarChar(24);

CREATE DOMAIN Dom_CP_Name 
         AS VarChar(20);

CREATE DOMAIN Dom_CP_Surname             AS VarChar(20);

CREATE DOMAIN Dom_SVR


 AS VarChar(10);

CREATE DOMAIN Dom_Delete

 AS Char(1);

/*-----------------------------Customer-----------------------*/

/* ****************************TABLES************************ */

/*---------------------------Organisation---------------------*/

CREATE TABLE Organisation (


Organisation_ID

Dom_ID


NOT NULL ,


Description

Dom_Description,


Name


Dom_Name

NOT NULL ,


Street


Dom_Street,


Number


Dom_Number,


ZipCode


Dom_ZipCode,


Country


Dom_Country,


Telephone

Dom_Telephone

NOT NULL ,


Fax


Dom_Fax,


Email


Dom_Email,


Contact_Person_Name
Dom_CP_Name,


Contact_Person_Surname
Dom_CP_Surname,


Deleted


Dom_Delete

DEFAULT "F" NOT NULL,


        City


Dom_City,


PRIMARY KEY(Organisation_ID)

);

/*-----------------------------Supplier-----------------------*/

CREATE TABLE Supplier(

        Organisation_ID         Dom_ID                    NOT NULL,

        PRIMARY KEY(Organisation_ID),

        FOREIGN KEY ( Organisation_ID) REFERENCES ORGANISATION(Organisation_ID)



             ON DELETE CASCADE

                             ON UPDATE CASCADE

);

/*-----------------------------Customer-----------------------*/

CREATE TABLE Customer(

        Organisation_ID         Dom_ID                   NOT NULL,

        Delivery_Street         Dom_Street ,

        Delivery_Number         Dom_Number ,

        Delivery_City           Dom_City ,

        Delivery_ZipCode        Dom_ZipCode,

        Delivery_Country        Dom_Country ,

        PRIMARY KEY (Organisation_ID)

     /*   FOREIGN KEY ( Organisation_ID) REFERENCES ORGANISATION(Organisation_ID)

                              ON DELETE CASCADE

                              ON UPDATE CASCADE*/

);

/*--------------------------Order Table-----------------------*/

CREATE TABLE TOrder(

    Order_ID             Dom_ID                   NOT NULL,

    Description          Dom_Description          NOT NULL,

    Confirmation_Date    Dom_Confirmation_Date    DEFAULT NULL,

    Delivery_Date        Dom_Delivery_Date        DEFAULT NULL,

    Dispatch_Date        Dom_Dispatch_Date        DEFAULT NULL,

    Date_Material_Arrive Dom_Date                 DEFAULT NULL,

    Registration_Date    Dom_Date                 DEFAULT 'NOW',

    OrderState           Dom_OrderState           DEFAULT 'InSystem' NOT NULL,

    Delay                Dom_Delay                DEFAULT "No Delay" NOT NULL,

    Customer_ID          Dom_ID                   NOT NULL,

    Date_Mater_Arrived   Dom_Date                 DEFAULT NULL,

    Date_Design_Done     Dom_Date                 DEFAULT NULL,

    Date_Cliches_Done    Dom_Date                 DEFAULT NULL,

    Date_For_Production  Dom_Date                 DEFAULT NULL,

    PRIMARY KEY (Order_ID),

    FOREIGN KEY (Customer_ID) REFERENCES Customer (Organisation_ID) 

                            ON DELETE NO ACTION

                            ON UPDATE CASCADE

);

/*-----------------------------Product------------------------*/

CREATE TABLE Product (

    Product_ID           Dom_ID                   NOT NULL,

    Description          Dom_Description          NOT NULL,

    Price                Dom_Price                NOT NULL,

    Deleted

 Dom_Delete

  DEFAULT "F" NOT NULL,


    PRIMARY KEY (Product_ID)

);

/*------------------------------Print-------------------------*/

CREATE TABLE Print (

     No_Colours          Dom_No_Colours,

     Type                Dom_Type,

     Product_ID          Dom_ID                   NOT NULL,

     PRIMARY KEY (Product_ID),

     FOREIGN KEY (Product_ID) REFERENCES Product(Product_ID)




ON DELETE CASCADE

                        ON UPDATE CASCADE

);

/*-----------------------------Cliches------------------------*/

CREATE TABLE Cliches (

     CSize               Dom_Size,

     Type                Dom_Type,

     Product_ID          Dom_ID                    NOT NULL,

     PRIMARY KEY (Product_ID),

     FOREIGN KEY (Product_ID) REFERENCES Product(Product_ID)




ON DELETE CASCADE

                        ON UPDATE CASCADE

);

/*-----------------------------Design-------------------------*/

CREATE TABLE Design(

    Product_ID           Dom_ID                   NOT  NULL,

    Placement            Dom_Placement,

    PRIMARY KEY (Product_ID),

    FOREIGN KEY (Product_ID) REFERENCES Product (Product_ID) 




ON DELETE CASCADE

                        ON UPDATE CASCADE

);

/*-----------------------------Service------------------------*/

CREATE TABLE Service (


Product_ID
        Dom_ID

         NOT NULL,


PRIMARY KEY(Product_ID),


FOREIGN KEY(Product_ID) REFERENCES Product(Product_ID)




ON DELETE CASCADE

                        ON UPDATE CASCADE

);

/*--------------------------Order_Lines---------------------*/

CREATE TABLE Order_Lines (

     Order_ID            Dom_ID                    NOT NULL,

     Product_ID          Dom_ID                    NOT NULL,

     OLines_ID           Dom_OLines_ID             NOT NULL,

     Quantity            Dom_Quantity              NOT NULL,

     CHECK (Quantity > 0),

     PRIMARY KEY(OLines_Id),

     FOREIGN KEY(Order_Id)   REFERENCES TOrder(Order_Id)




ON DELETE CASCADE

                        ON UPDATE CASCADE,

     FOREIGN KEY(Product_Id) REFERENCES Product(Product_Id)




ON DELETE NO ACTION

                        ON UPDATE CASCADE

);

/*------------------------------Material----------------------*/

CREATE TABLE Material (

        Product_ID           Dom_ID                   NOT NULL,

        Supplier_ID          Dom_ID                   NOT NULL,

        PRIMARY KEY (Product_ID),

        FOREIGN KEY (Product_ID) REFERENCES PRODUCT(Product_ID)




ON DELETE CASCADE

                        ON UPDATE CASCADE,

        FOREIGN KEY (Supplier_ID) REFERENCES Supplier (Organisation_ID)




ON DELETE CASCADE 

                        ON UPDATE CASCADE

);

/*======================= Secondary Indexes ==================*/

CREATE Ascending INDEX

     Idx_Customer_Name ON Organisation

     (Name);

CREATE Ascending INDEX

     Idx_Order_Description ON TOrder

     (Description);

COMMIT;

EXIT;

Script for Insertions

Script for Triggers

CONNECT "C:\Cencio\CencioDB.gdb"

USER "SYSDBA" PASSWORD "masterkey";

CREATE EXCEPTION Supplier_Used_In_System 'Supplier used in existing tuples';

SET TERM ^;

CREATE PROCEDURE Delete_Supplier( WhatSupplier VarChar(10))

AS

DECLARE VARIABLE N_Orders Integer

BEGIN

/*Check Number of Number of existing order using materials from the specific supplier*/

SELECT COUNT(*)

FROM (((Material M JOIN Product P ON M.Product_ID=P.Product_ID)

     JOIN Order_Lines O ON P.Product_ID=O.Product_ID)

     JOIN Supplier S ON  M.Supplier_ID=S.Organisation_ID)

WHERE S.Organisation_ID= :WhatSupplier INTO N_Orders;

/*Check that no orders are involved with the suppplier*/

IF N_Orders <> 0 then

          /*Raise and Exception*/

          EXCEPTION Supplier_Used_In_System;

ELSE

      /*Delete the supplier*/

      DELETE FROM Supplier 

      WHERE Organisation_ID= :WhatSupplier;

END^

SET TERM ;^    

Set Term ^;

CREATE TRIGGER Order_Status_Check FOR TOrder

ACTIVE AFTER UPDATE 

AS

BEGIN

   IF (New.Confirmation_Date IS NOT NULL) then 

      UPDATE TOrder

             SET OrderState = "Confirmed"

      WHERE Order_ID=NEW.Order_ID;

   IF (((New.Date_Mater_Arrived IS NOT NULL) AND (New.Date_Design_Done IS NOT NULL)) AND (New.Date_Cliches_Done IS NOT NULL)) then

        New.OrderStatus="Ready For Production";

END^

SET TERM ;^

Delphi code

Only the registring has been implemented in our prototype, and the related procedure is basically the same for all the unit, we decided to showonly the most important one Order Register Unit

unit Order_Registration;

Type

   TAction = (reg,sea,can,cha,nor);{Window State ”Register” ”Search” ”Cancel” 

                                            ”Change”  ”Normal”}

Var

   FAction:Taction;

Procedure Form_Status(Act:TAction);

{This procedure set the window look in reference to the window state passed}

begin

  with Frm_OrderReg do

   begin

     case Act of

       nor:begin

            ChDate_Arrive.Enabled:=False;

            ChDate_Arrive.State:=cbUnchecked;

            BuCSearch.Visible:=False;

            GrProduct.Enabled:=False;

            (*Command buttons*)

            BuORegister.enabled:=True;

            BuOSearch.enabled:=True;

            BuOConfirm.enabled:=True;

            BuOChange.enabled:=True;

            BuOCancel.enabled:=True;

            BuOStatus.enabled:=True;

            BuODispatch.enabled:=True;

            (*DB Display components *)

            DBEdOrder_ID.visible:=True;

            DBEdDescription.visible:=True;

            DBEdOrganisation_ID.visible:=True;

            DBEdOrganisation_Name.visible:=True;

            DBEdDate_Delivery.visible:=True;

            DBEdDate_Material_Arrive.visible:=True;

            (*Date picker*)

            dtpDate_Delivery.visible:=False;

            dtpDate_Material_Arrive.visible:=False;

            EdOrderID.Visible:=False;

            EdDescription.Visible:=False;

            EdCUstomerID.Visible:=False;

            EdCDescription.Visible:=False;

            StProducts.visible:=False;

            DBGrProduct.visible:=True;

            FAction:=nor;

           end;

       reg:Begin

            ChDate_Arrive.Enabled:=True;

            BuCSearch.Visible:=True;

            GrProduct.Enabled:=True;

            (*Command buttons*)

            BuORegister.enabled:=True;

            BuOSearch.enabled:=False;

            BuOConfirm.enabled:=False;

            BuOChange.enabled:=False;

            BuOCancel.enabled:=False;

            BuOStatus.enabled:=False;

            BuODispatch.enabled:=False;

            (*DB Display components *)

            DBEdOrder_ID.visible:=False;

            DBEdDescription.visible:=False;

            DBEdOrganisation_ID.visible:=False;

            DBEdOrganisation_Name.visible:=False;

            DBEdDate_Delivery.visible:=False;

            DBEdDate_Material_Arrive.visible:=False;

            (*Date picker*)

            dtpDate_Delivery.visible:=True;

            dtpDate_Material_Arrive.visible:=True;

            dtpDate_Material_Arrive.Enabled:=False;

            EdOrderID.Visible:=True;

            EdDescription.Visible:=True;

            EdCUstomerID.Visible:=True;

            EdCDescription.Visible:=True;

            StProducts.visible:=True;

            DBGrProduct.visible:=False;

            FAction:=reg;

           end;

       cha:Begin

            ChDate_Arrive.Enabled:=True;

            BuCSearch.Visible:=True;

            GrProduct.Enabled:=True;

            (*Command buttons*)

            BuORegister.enabled:=False;

            BuOSearch.enabled:=False;

            BuOConfirm.enabled:=False;

            BuOChange.enabled:=True;

            BuOCancel.enabled:=False;

            BuOStatus.enabled:=False;

            BuODispatch.enabled:=False;

            (*DB Display components *)

            DBEdOrder_ID.visible:=False;

            DBEdDescription.visible:=False;

            DBEdOrganisation_ID.visible:=False;

            DBEdOrganisation_Name.visible:=False;

            DBEdDate_Delivery.visible:=False;

            DBEdDate_Material_Arrive.visible:=False;

            (*Date picker*)

            dtpDate_Delivery.visible:=True;

            dtpDate_Delivery.Date:=StringToDate(DBEdDate_Delivery.Field.AsString);

            dtpDate_Material_Arrive.visible:=True;

            dtpDate_Material_Arrive.Date:=StringToDate(DBEdDate_Material_Arrive.Field.AsString);

            (*Edit components*)

            EdOrderID.Visible:=True;

            EdOrderID.Text:=DBEdOrder_ID.Field.AsString;

            EdDescription.Visible:=True;

            EdDescription.Text:=DBEdDescription.Field.AsString;

            EdCustomerID.Visible:=True;

            EdCustomerID.Text:=DBEdOrganisation_ID.Field.AsString;

            EdCDescription.Visible:=True;

            EdCDescription.Text:=DBEdOrganisation_Name.Field.AsString;

            StProducts.visible:=true;

            DBGrProduct.visible:=false;

            FAction:=cha;

           end;

     end;

   end;

end;

procedure TFrm_OrderReg.BuAddClick(Sender: TObject);

{Procedure that add a product to the product grid}

var

   count: integer;

begin

   if EdQuantity.text<> '' then

     begin

      StProducts.RowCount:=StProducts.RowCount+1;

      StProducts.Cells[0,stProducts.RowCount-1]:=EdProductID.text;

      StProducts.Cells[1,stProducts.RowCount-1]:=EdProductDes.text;

      StProducts.Cells[2,stProducts.RowCount-1]:=EdQuantity.text;

      StProducts.Update;

      EdProductID.text:='';

      EdProductDes.text:='';

      EdQuantity.text:='';

    end

   else

    begin

      showMessage('Quantity Field Must Be Filled ! ');

      EdQuantity.SetFocus;

    end;

end;

procedure TFrm_OrderReg.FormActivate(Sender: TObject);

begin

    FAction:=nor;

    Form_Status(nor);

    with dmQuery.quProducts Do

       Begin

          {Set up the query}

          Close;

          parambyname('SelectOrder').value  :=DBEdOrder_ID.Field.AsString;

          Open;

        end;

end;

procedure TFrm_OrderReg.EdProductIDKeyDown(Sender: TObject; var Key: Word;

  Shift: TShiftState);

{Search for the selected product}

begin

 If Key=VK_Return then

   begin

     case coProductType.ItemIndex of

        0: begin

              if NOT dmCencio.TaDesign.FindKey([EdProductID.Text])then

                 messagedlg('The Design selected does not exist',mtError,[mbOk],0)

              else

                begin

                 dmCencio.TaProduct.FindKey([EdProductID.Text]);

                 edProductDes.Text:=dmCencio.Taproduct['Description'];

                end;

            end;

        1 : begin

              if NOT dmCencio.TaCliches.FindKey([EdProductID.Text])then

                 messagedlg('The Clichés selected does not exist',mtError,[mbOk],0)

              else

                begin

                 dmCencio.TaProduct.FindKey([EdProductID.Text]);

                 edProductDes.Text:=dmCencio.Taproduct['Description'];

                end;

             end;

        2: begin

              if NOT dmCencio.TaPrint.FindKey([EdProductID.Text])then

                 messagedlg('The Print selected does not exist',mtError,[mbOk],0)

              else

                begin

                 dmCencio.TaProduct.FindKey([EdProductID.Text]);

                 edProductDes.Text:=dmCencio.Taproduct['Description'];

                end;

            end;

        3: begin

              if NOT dmCencio.TaService.FindKey([EdProductID.Text])then

                 messagedlg('The Service selected does not exist',mtError,[mbOk],0)

              else

                begin

                 dmCencio.TaProduct.FindKey([EdProductID.Text]);

                 edProductDes.Text:=dmCencio.Taproduct['Description'];

                end;

            end;

        4: begin

              if NOT dmCencio.TaMaterial.FindKey([EdProductID.Text])then

                 messagedlg('The Material selected does not exist',mtError,[mbOk],0)

              else

                begin

                 dmCencio.TaProduct.FindKey([EdProductID.Text]);

                 edProductDes.Text:=dmCencio.Taproduct['Description'];

                end;

           end;

     end;

   end;

end;

function Next_OLines_ID:Integer;

var a:Integer;

{procedure used instead of generators in database}

begin

  dmCencio.TaOrder_Lines.Open;

  dmCencio.TaOrder_lines.FindLast;

  a:=dmCencio.taOrder_Lines['Olines_ID'];

  Next_Olines_ID:=a+1;

end;

procedure TFrm_OrderReg.BuOkClick(Sender: TObject);

Var

   O_ID,i:Integer;

{procedure that check the action and perforn it}

begin

   case Faction of

       nor : begin

               Frm_OrderReg.close;

             end;

      reg :

          Begin

              try

                begin

                with dmCencio do

                  begin

                   (*TOrder Table*)

                    taOrder.open;

                    taOrder.insert;

                    taOrder['Order_ID']:=EdOrderID.text;

                    taOrder['Description']:=edDescription.text;

                    taOrder['Customer_ID']:=EdCustomerID.text;

                    taOrder['Delivery_Date']:=DateToStr( dtpDate_Delivery.Date);

                    If ChDate_Arrive.state = cbChecked then

                       taOrder['Date_Material_Arrive']:=DateToStr(dtpDate_Material_Arrive.date);

                    taOrder.post;

                    taOrder.ApplyUpdates;

                    taOrder.close;

                   (*Order_Lines table*)

                    O_ID:=Next_OLines_ID;

                    taOrder_lines.Open;

                    for i:=1 to stProducts.Rowcount-1 do

                       begin

                         taOrder_lines.insert;

                         taOrder_lines['OLines_ID']:=O_ID;

                         taOrder_Lines['Product_ID']:=stProducts.cells[0,i];

                         taOrder_lines['Order_ID']:=EdOrderID.text;

                         taOrder_lines['Quantity']:=EdQuantity.text;

                         taOrder_lines.post;

                       end;

                    taOrder_Lines.ApplyUpdates;

                    taOrder_lines.Close;

                    Form_Status(nor);

                  end;(*With*)

              end (*End try*)

              except

                 Begin

                   showmessage('Something is wrong !!!');

                   dmCencio.CencioDB.Rollback;

                 end;

            end;(**)

   end;(*End case*)

end;

end;

end.

Appendix F

PROJECT DAIRY
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    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



  Before  the project establishment ,We made an interview with the manager  

Of Cencia Bo Knudsen. Each one in the group took notes in order to use the pre-analyse part of the project.
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    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



At the school  we discussed project establishment especially the role of each one in the group, time limit, human resources, etc.

We have chosen to create five (5)roles: Project Leader, Contact Person, Secretary ,Back-up person and Hard copy person. We also agree that each one of us would write a topic about project establishment.
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    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



All assignment were collected and put together into one file in order to correct. We finalised documents for the project establishment such as plan, baselines, Internal chart of the team etc. At the end of the meeting we sent project establishment document to Project Advisor Michael Claudiaus (MC).

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



At the beginning of the day, we  discussed how to start business part of the      project(Pre-analysis).

Firs meeting with the Michael and Klaus.

Klaus: An overview of how to start Pre-analysis and which tools are important to use.

Project Advisor (MC):  Positive view of the project establishment and critique for same area. We divided two group, one group made corrections for the project establishment, while others started pre-analysis.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Group continued Pre-analysis especially description of the company, Integration, motivation ,etc. Finished corrections of the project establishment.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Continued pre-analysis by discussing external environmental of the Company: Suppliers, Competitors, Customers and also work process.

Assignment: to read and prepare next meeting logistics of the company and all theories related.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Meeting with the Project Advisor: feed back for the firs part of the pre-analysis

He advised that we have to do small changes. After correction of the business part we finished Competitive advantage of Cencio.

Next Assignment: Logistic Management ,Just In time (JIT):

   Week                                                                       Date        

   Start Time                                                              End Time                     

   Participants



 We started Logistics and Just In time. With difficulties of these topic, it took long discussion to agree some theories.  We decided to stop the working  for  the rest of the day because the whole team were tired.

Next day: To continue JIT and how Cencio use it.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Meeting with the Klaus positive view for the first part of the business. After meeting with him we agree that  it is important to use some of his suggestions.
Home Assignment: Business Information (BIS) and Business Process Re-engineering (BPR). 

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Before working with  BIS and BPR , we agreed to finish some topics that related JIT  such as Kanban Production Control, how Cencio could Implemented Kanban.

At 11:00, we met Project Advisor  Michael. The group made small corrections about feed back from Michael. Finished Conclusion of the Logistic.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



The team started to discuss BIS and how to proceed, New system of Cencio.

After lunch break, we also started talking about Business Process Re-engineering(BPR).

We agree that it is important to meet Klaus tomorrow although it is not our plan because of the Easter Holiday. 

At the end of the day we fished Project Proposal and Limitation of the project.

All the  final document of pre-analysis were sent to both Michael and Klaus.

Assignment: To read Final Version of the Pre-analysis and to find any mistakes.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Meeting with Michael: detailed feed back which was relevant Pre-analysis part.

Second Meeting With Klaus: although he did not have time to read the whole document, his suggestions  was important for us.

We made important corrections in order to print out final version of both Project Establishment and Pre-analysis. 

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Working at Company

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Today Yourtan has started his job with writing dairy. At the beginning of the day, we started the object oriented Analysis (problem domain). First of all we listed a number of candidate for classes and then we evaluated them all in the group. For finding events, and evaluate it we used the same fundamental technique as we used to find classes.

We made system structure , Generalisation-Specialisation, Aggregation, Association and Clusters.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



We started to study the behavioural patterns of our main class “Order” by making the state chart and we listed all standard attributes for “Organisations” and “Product”, and “Order”. We also made a table describing Actors and Uses case and we made Data flow Diagram and it gave us an overview of the system functionalities by listing all functions that Actors will use to interact with system. For user interface we draw a navigation diagram to give an overview of how the user can navigate through interface.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



We made some corrections for everything we did during the last two days and preparing it to the object oriented design which we will start with next week.

Home assignment :-


Dario         List of Private & Common events.

Ditte          Represent Private & Common events as attributes in the class .                 or in a new class.


Yourtan     State chart diagram.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Easter holiday     !!!!!!!!!!!!!!!

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



We started with discussion and evaluation on assignments that we finished and then gathered all documents. We mailed the OOA documents to MC.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Meeting with advisor MC. 

We worked all together with Criteria table for our system

Homework :- We will all look at functions list (FMC) to evaluate Type, Complexity, Specification and Uncertainty. 

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



We evaluated functions on our list for type, complexity and uncertainty etc…then we draw the PDC/FMC structure .

Homework :- we will make the function specification and HIC design.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



We started our day with evaluation the assignments which we made it and then we made description for some use pattern in the special use case interaction form Customer_delete, Supplier_delete, Order_change, Order_Dispatched.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Meeting with adviser MC and receiving feedback for OOA first evaluation and we made finalizing the PDC , FMC.and sequence diagram

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Dario and Ditte started this day by making some correction for OOA while Yourtan made the Subsystem (Class evaluation table) and Dayib made Subsystem(events evaluation table).We had a meeting with adviser MC for evaluation of the OOD and then later of the day we send a copy of the corrected document (OOA) to the Adviser MC to make final evaluation.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



We started our day with making correction for the OOD after we received the feedback from the MC.then we send the copy of document (OOD) to Adviser MC for evaluation.

Afternoon we started the Database design by making EER Diagram for OOD.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



We made the conceptual database design and then we made the logical database design .

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



We started writing about the database, Yourtan wrote about the introduction to database design, Ditte wrote about logical database, Dayib wrote for conceptual database and Dario wrote about what we made in details. We made defining the integrity constraints and the we started together the physically database design by creating the table for order/product class and then we divided other classes between us .

Meeting with the Adviser MC for evaluation the OOA & OOD.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Today Yourtan and Dayib made Referentional integrity tables for all classes and Dario with Ditte made the final correction for OOD.

We mailed the first version of database design to Allan for evaluation.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



 Today we started the day by looking at the whole project to fill in different places. At 9 O’Clock we started doing interfaces. First we designed the Interfaces on the blackboard so we had a better overview. We split up to do the different interfaces.

We had a meeting with Allan where we discussed the database design, he had only generally remarks. We also had a meeting with Michael who also only had generally remarks.

Homework: Dario changed the DBD.

Ditte made suggestions for Project Proposal and final conclusion/evaluation. 

After today the dairy will be short, because the last week we will do corrections and so on.         

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



We started the day by going to the computers to make a connection between the interfaces. Later on that we made the datamodel.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Today we made triggers and insert for our SQL part, some corrections and some writing.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



We had a meeting with Allan, where he came with some generally remarks   of our Database Design                     

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Today we sat at the computers programming in Delphi for our prototype. 

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Today we spend finalising the report, making the conclusion and evaluation.

Homework: We all made explanations for the interfaces.

    Week                                                                          Date        

   Start Time                                                               End Time                     

   Participants



Today we finished the whole project.  Making the final corrections and putting the whole report together for tomorrows print.

Thanks for the fight guy’s.

Company Contract

Company Expectations

A copy of the report will be handed out to the company. From the report the company will have the possibility to gain some useful information, that could be source of inspiration for future strategy, changes or problem solutions. The report will might also include a computerized prototype of a database that should solve the problem. The prototype will be a stand-alone application running under Windows 9x/2000/NT and it will not support network sharing.

As this project is a part of our initial studies we can not promise that the final application will be finished, but it will for sure give an idea of what could be done for your company.

The work did will NOT require any form of payment.

Student Expectations

The students will need between 3 and 4 meeting with the company, during which an interview will be done and some additional question will be asked. A questionnaire might be send to some of the employee and a contract between the company and the students will be stipulated.

Agreements

· The project time is going to be between week 13 and 19 of year 2001.

· The company allowed the project to be published and public through the school library.  

      Cencio’s Manager                  
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        Dario Pacino                Dayib Ali Mohamed
       Yourtan Jasim                Ditte S. Larsen


Interview 1

Question for use at 1st interview at Cencio Thursday 15/03-2001. 

Bo Knudsen

e-mail bk@textiletryk.com
Phone no. 56 65 73 00

Fax no. 56 55 73 90

If we need we can ask the employee’s question or send them questioners. 

1) Is the company dealing business to business or business to customers?

We deal business to business 98% of the time. Ex. Advertisement companies.

When we do business to customer it is mainly true our employees.

Our main customers:

· Borg & Bicum

· X – Large

· Hammers

· Hoffmann

Our business area is:

The North of Europe and Germany.

2) Could you describe the product you do?

Well it is textile print, where we have different types of products. They are:

· Direct textile print with water based colours.

· Direct textile print with plastic saul colours for dark materials.

· Direct textile print with two component colour for nylon and the likes.

· Transfer

· Digital print transfer (Professional) dark and light materials.

· Sewing prints (made on a sewing machine).

3) What about the delivery to the customer?

In the summer we have a man working for us all the time. He deliver in the Copenhagen area. The rest of the time we use Pakketrans where we got a very cheap business deal.

4) How is the company divided?

Cencio is owned by Malgebjerg A/A who also owns Ballerup Minibus.

COPY PASTE FROM DARIO’S DOCUMENT

5) Do you have suppliers?

Yes we have 5 suppliers. 









6) What are your plans and goals for the future?

I have big plans for the future for the company. I would like to introduce CRM, but there is a lot of work before hand, that is where you come in. My idea is to get a better order system, so we don’t get all the errors we get now. I also want the conformation of an order to the customers within 48 hours. Our focus is to keep the customers by letting them know that they each are the most important. We are already a company that is making profit, so now it is time to have a money making company.

      I would also like to improve the motivation within the employees by introduce 

      some team spirit. I want them to be part of the vision and strategy within the  

      company.

To make this happen I have some ideas already. I was thinking of having a weekend for all the employees where everyone can hear the strategy for the company and come with suggestion to what can improve. In that way they can feel a part of the company. 

7) What are the culture within the company’s employee’s?

We don’t have a special culture but we have some teamwork. One of them is our Auto team, there we have a weekly meeting where the team discusses

· Teamwork

· Job routine

· Training staff

· Different tasks

· Customer feedback

Of cause we also have informal meetings. The employees plays company football, where they have great fun outside work.

8) Do you have any special competitors?

Yes we have one, it is a large company which is placed in Jytland and the difference of us and them is that we go for quality and they just have a large inventory.

9) How are your relationship with the customers?

It is very good, we try to make the customer feel important. We do a lot about customer services. 

Interface Documentation


Main Screen

This Main form is shown when the user enters Cencio’s database and the system pops up a window, which the user can choose one of these submenus: Order, Supplier, Customer, Product, and Lists. For example if the user wants access to the Product menu, he/she can click product menu where the system shows another window, where the user can choose one of these submenus: Print, Clichés, Service, Material, and Design. If the user wants to go back he/she clicks exit button.  


Product Screen

This form is shown when the user from the maint” presses the button”Product”. It is contained all the buttons where the user can select one of these buttons like the ”Print”. If the user wants to go back to the ”Main” then the user can click on the button ”Back”.


Order registration Screen

This form is shown when the user from the ”Main” presses the button ”Order”. It is contained all the fields where the user can put all information related to the ”Order” and ”Product”. When the user fills all fields. To register the order the ”Add” button is pressed. Then the system shows all information about the Order is registered. If there is any type of mismatching between the Product Type and the Product Identification that the user have been entered. To remove the specific Order from the system the user should select it from the fields and then clicks on the ”Remove” button. To register more Orders the user click on the ”OK” and to go back to the ”Main” the user can clicks on the button ”Finish”.


Order Search Screen

This form is shown when the user presses the “Search” button from the “Order Registration”. The user should select “Order Number”, ”Customer Name”, ”Order Description” and clicks on “OK” button system will search and shows all information found from the search criteria. By pressing the “Cancel” it returns you to the “Order Registration” screen 
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Customer Screen

This form is shown when the user from the form “Main” presses the button “Customer”. It is contained of fields where the user can put in values for attributes in the table “Customer” and “Organisation”. When the user press the button “Register”, all fields will be empty and the user can put in new information. When done the user press the “Ok” button to register or the “Cancel” button if they want to cancel.

If the user want to cancel a customer they press the “Cancel” button. The “Customer Search” form will pop up and the user enter search criteria and press “Ok” and returns back to “Customer” where they then press “Ok” if it is the right customer they want to cancel. If it is a customer that have an order in the system a message box pop up saying that this customer can not be cancelled. If the customer no orders have in the system a message box pop up asking the user if they are sure they want to cancel, the user then either press “No” for no cancellation or “Yes” if they want to cancel. If “Yes” the user press “Ok” button to make the cancellation. 

If the user want to search they press the “Search” button. The “Customer Search” form then pop up where the user can fill in the search criteria. Then the user press “Ok” and return to “Customer”, here the chosen customer information will be shown. 


Customer Search Screen

This form gets activated when the user either press the “Cancel” ,“Change” or “Search” button from the “Customer” form.

The user fills in the search criteria. Then the user presses the “Search” button and a list is shown where the user selects the correct one. If the user has found what they looked for they press the “Ok” button and returns to “Customer”, if not they press “Cancel” and return also to the “Customer”


. 

Print Screen

This form is shown when the user from the Product” presses the button ”Print”. It is contained of fields where the user can put in values for attributes in the table. When the user press the button “Register”, all fields will be empty and the user can put in new information. When done the user press the “Ok” button to register or the “Cancel” button if they want to delete.

If the user want to cancel a Print from the system they press the “Cancel” button. If the user want to make search for a specific Print then they can clicks on the “ Search” button so the system will pops up to the Search Screen and the user enters search criteria and press “Ok”. The system pops up to the previous Screen showing list of the prints and then if the user wants to select specific print then activates the print and then clicks on the ”Select” button. If the user want to returns to the ”Print” then press on ”Cancel”.


Print Search Screen

This form is shown when the user from the form” Print” clicks the button ”Search ”. All Prints will shown in the field above and when the right Print is chosen, the user clicks on ” Select”. The system pops up to the Print screen by showing all information about the Print. 
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1 Organizational Behavior, Jennifer M. George   Second Edition Ch.15


2 Organizational Behavior, Jennifer M. George Second Edition Ch. 15 


3  Organizational Behavior, Jennifer M. George   Second Edition Ch.15 page 556


4  Organizational Behavior  - second edition – J. M. George – Ch. 6 page 192


5 Organizational Behavior  - second edition – J. M. George – Ch. 16 page 579


6 Organizational Behavior  - second edition – J. M. George Ch 15 page 554


7 Operations Management by RHS  #1 Logistic and Supply Chain Management , 2nd ed. Page 5


8 Operations Management by RHS  #1 Logistic and Supply Chain Management, 2nd ed. Ch.1 Page 8


9 Operations Management by RHS  #1 Logistic and Supply Chain Management, 2nd ed. Ch.1


10 Porter, M.E., Competitive Advantage, The Free Press, 1985


11 Operations Management by RHS  #6 Production and Operations Management, 8th ed. Ch. 14 Page 518


12 Managing the Global Supply Chain  P.B. Schary, T.S. Larsen 


� We are not going in detail about TQM but further reading can be found in  Production Operations Management, T.E.   Morton


� Operations Management by RHS #7 Production and Operations Management 8th ed. Ch. 14 p.526


� Operations Management by RHS #7 Production and operations management 8th ed. Ch. 14 p. 523


� Management Information System,  J.O. Hicks Jr. 3rd Ed. Ch. 6 Page 119


� Management Information System,  J.O. Hicks Jr. 3rd Ed. Ch. 6


� Adobe System Incorporated – Corel Corporation . All rights reserved


� Reference to the program ( Concorde)


� Longman Dictionary of Business English, J.H. Adam  2nd Ed.


� Operations Management by RHS # 2 BIS Analysis, Design and Practices 3rd ed. Ch.1 p.26


� See 1.2 Company description “joint”


� More detail about BPR methodology can be found in “Operation Management Change”, V.Gilgeous Ch. 11 Page 347


� Organizational Behaviour, J.M. George, 2nd ed. Ch. 19, p. 638


� Object Oriented Analysis & Design Part 1  by Lars Mathiassen  Ch. 3, p. 68





� Object Oriented Analysis and Design Part 1 by Lars Mathiessen Ch. 3, p. 66





� Object Oriented Analysis & Design Part 1by Lars Mathiessen Ch. 4, p. 81





� Object Oriented Analysis & Design Part 1 by Lars Mathiassen Ch.4, p.95





� Object Oriented Analysis & Design Part 1 by Lars Mathiessen Ch.6, p. 135


� Object Oriented Analysis & Design Part 1  by Lars Mathiassen  Ch. 6, p. 135





� OOD Guidelines By Michael Claudius 


� Appendix D page XXX


� To Project establishment, page 15
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