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Synopsis:

This report is going to use the theory and methodologies from three different subjects (Operational Production Management, System Development 1 and Database).

The analyses throughout the report are based on “real-life” information provided by RG Consult  - a production company in Ringsted. 

Our purpose is to develop a minor administrative system, eventually a prototype for RG Consult. No coherent system does exist, but several non related do, partly being of manual or electronic nature. 

As a matter of fact we see fine possibilities in making the company increasing their efficiency with an administrative system. Our hope is to eliminate redundant work and data inconsistency.

Project Establishment

Assignment  

Konkret ønsker gruppen at se nærmere på problematikken omkring et lager/ordre system med fokus på rekvisitions-delen. Overordnet skal databasen håndtere kunder(sager), varer, leverandører (regnskab o.lign. varetages af andet system).

Med det i mente er det oplagt at inddrage teoretiske emner såsom Inventory Management, Logistics and  strategy, BIS, evt. andet.

Firmaet er fuldt klar over at delproduktet af projektet bliver en prototype begrænset til en stand-alone model med enkelte applikationer og tabeller. 

Vores værktøjer bliver Interbase 4.2 og Delphi 3.0. 

To analyze a company’s situation by applying the theories and techniques that we have been studying in OPM , OOA-D, OOP+Database and develop a relational prototype administration for purposes at RG Consult.

Conditions

The prototype will be finished by May 15. As a minimum we aim at creating an order and fill a few orderlines. The customer database might not be RG Consult’s real customers, this is to protect the company.

Resources

Human Resources

Name
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Kenneth Tilsted
DK
Hedeboparken 39, 2. th

4000 Roskilde
4637 3735
kt240372@rhs.dk
ktilsted@get2net.dk

Member
Strength
Weakness

Carrie
Overview , understands things quickly/instinctively, enthusiastic.
Rushes to conclusion, temperament

Harvey
Evaluate and make decisions, energetic, humoristic sense, verbal written communication skill
Perfectionist, temperament

Jama
Compromise, Keeps appointments/time or informs if can’ t hold. Concepts/understanding, logical.
Danish, compares previous IT education to present

Kenneth
Positive energy, patience, teacher.
Talks too much, underestimates his own qualifications

All 4 members will work on the entire project.

The members of the group have widely varying backgrounds. They are from 3 different countries.  Kenneth has been teaching in Guatemala. Carrie knows the hotel and restaurant business. Harvey has worked in several branches including insurance and distribution. Harvey has also owned his own food production business. Jama has worked at a software company in Pakistan.

While we all feel that we have some deficiencies in skills according to the curriculum, we believe the versatility of the groups members provide for a strong group, with skills and strengths that supplement each other, as is necessary for a system development project, in that it is not possible for one person to possess all the required skills- Mathematician, analyst, communicator, human relations specialist, technician, politician, organization expert – required to complete a systems development project successfully.

The object oriented system development experience that the members have is limited to the first semester project at Roskilde Business College. Jama has a previous IT education, taken in Pakistan affiliated in Preston University in Wyoming, U.S.A. 

Common for all members is their interest in IT and the desire for an education enabling them to become highly skilled IT workers with the ability to realize the benefits as well as the negative aspects of IT and understand that the introduction or change of computer systems can have varying side effects on an organization, which can be few and minor or require a total Business Process Re-engineering, organizational restructuring, outsourcing or the creation of entirely new enterprise.

What this means is that our learning process must include awareness of the human factors involved during and after a systems development project – this includes the development organization and the interaction between these.

Project Advisor

Lek. Cand.Scien. Michael Claudius 

E-mail: Claudius@rhs.dk
Contact Person AT RGC

Rolf Greinert, director

Products and Services

An Object-oriented Analysis & Design Report.

Prototyping of an administrative system.

Side-Effects

Experience in a Project-Process, observing how the different phases fit together. A practical overview of all subjects taught.

Consistency of project-plan

The project-plan and its activities, ambition and the product are accepted by all group-members.

Critical factors

· It’s the first time the group members have established contact with a company concerning analysis and    

      development of a system. 

· Travel activity is expected for our contact person at RG Consult. We are working on finding a substitute       for the days he’s not available. If we do not succeed in this, the 2nd baseline, which includes the primary steps in the system development analysis and the 2nd interview will be delayed and the group might have to assume certain things about RG Consult, which might not be realistic.      

· Availability of project advisors. 

· Lack of members experience and education using Delphi and SQL.

INTERNAL CHARTER

1) Purpose of Charter

We have produced this project charter for the following reasons:

1) To assign vital roles

2) Establish working methods to ensure quality and maintain consistency in products resulting from this project

3) Establish sanctions 

4) Alleviate disputes and misunderstandings between group members

2) Working hours:



8:30 –15:00 Mon.-Thurs; 8:30-14 Fri.

· Weekend Work
If weekly target not reached, depending on the degree to which


we judge it is necessary. Group Work at home as needed.
· Easter
Not planned. As needed.
3) Place of Work



Roskilde Business College, School of Computer Science

4) Decisions


Decisions will be based on scholarly discussion where all group member viewpoints and arguments are taken into consideration and where necessary the project advisor will be included in the discussion. Should a vote be required for a decision,  majority vote will prevail. In the event of a tie, the vote will be decided by Project Advisor.  

5) Working Process


Will be determined by the assignment at hand. That is to say work will be done in the group as a whole, but there will also be individual assignments.

At the end of each day, homework assignments will be given to each project participants. There will also be weekend assignments.

At the start of each meeting the previous days work will be briefly reviewed and the new day’s work assigned.

6) How to inform if unexpectedly not able to attend a meeting. 


By E-mail as soon as possible, no later than 9 A.M, day of meeting.

7) Where to E mail



To PL for the week. A group contact list is an attachment to this Charter.

E-mail be checked each evening at 20:45 and a brief reply will be sent where required, by 21:00.

8) Planned absence from meeting

Inform PL 2 days in advance at latest, if one is not able to attend a meeting due to an appointment.

9) Sanctions for Non-performance

Should a member not live up to the group’s expectations and disregards written warnings concerning the problem as well as advice from the Project Advisor, the situation will be discussed with the member’s presence at a group meeting. A vote will be taken as to exclusion from further participation in project. If the majority finds that the person should be excluded, the Project Advisor will be contacted for final consultation as to the decision of exclusion before execution of this decision, no later than 2 weeks prior to delivery of project.

10) Non-performance due to illness
Should a member be unable to function for a period of 2 days of more, this person’s responsibilities will be delegated amongst the other members.

11) Expenses


All expenses incurred for the project will be shared equally amongst the group.

12) Changes to the Charter
Changes underway are possible in project charter. Changes can be made by  

adding new page to original, in this way the evolution process is documented.
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Methods

Project establishment and planning – in accordance with Professional Systems Development by Niels Erik Andersen et al.

Object Oriented Systems Analysis & Design  - in accordance with methods described by Lars Mathiassen et al.

Database: RDB Design, E/R diagramming as per Database Systems, Thomas Connolly.

OOA to E/R as described by Michael Claudius and Lars Mathiassen’s Object Oriented Analysis chapter17.

Tools 

Software

The table below lists the software tools we will work with. The choices are made from a purely pragmatic viewpoint. These are the tools available to use at the school and at home. 

Word processor
MS-Word 97/2000

Text Document file ext.
.doc

Chart application
Visio 5.0/2000

Project Plan app.
Excel

Database
Interbase 4.2

Interface to database
Delphi 3.0

Hardware

PC at school and home

Laser printers at school

Home Color printer 

Roles

We have chose to create positions as Project Leader, Back-up Manager, Secretary-Editor and librarian. The reasoning for the creation of these positions is these are vital to the success of the project. 

A project leader is necessary to keep the project on track, plan the daily meetings and control these, and to coordinate the efforts of the group internally and with its external partners.

A Contact Person is selected to ensure consistency and avoid confusion in our communication with the user organization.

Back-up manager is an obligatory position. Without someone to control the documents on electronic media and back-up these, the consequences can be fatal to the project.

A Secretary is appointed to record vital decisions and meeting minutes. These records reduce the likelihood of disputes and misunderstandings and help keep the project on track and all the group members on the same track.

As Editor the role is proof reading and correcting documents for grammatical and typographical errors. The Editor will also check content to ensure consistency in the report produced. 

The Librarian keeps control of the hard copy versions, making sure these are organized and available on request.
Selection for roles

The positions have been filled according to the following criteria:

· Interest by person in position

· Abilities/strengths-weaknesses

· Request from other group members

· Prior Experience

Project Leader
Changing first 4 weeks. 1 person appointed final 2 weeks of project
Back-up

Carrie
Contact Person
Kenneth

Secretary/Editor
Harvey


Librarian

Jama
Procedures



Project Leader 

Changes weekly. One person in role the final 2 weeks. This procedure is selected to give each person experience as PL and ensure stability in the critical final stage. Meeting leader.

Communication to Project Advisor

Back-up Manager

The disc manager will control a master disc. 

Procedure for Back-up

1) A document is sent to back-up manager by E-mail. The sender asks for confirmation that the document is back-up’ ed. 

2) Back-up manager saves file as MAS_<filename>.* and adds it to the MAIN Master where all files are compiled.

3) After back-up, manager replies to sender that they can delete their file.

4) The completed document is printed out at RHS.

5) Hard copy is delivered to librarian

6) Should changes need to be made in a document that has been mastered, the back-up manager sends a copy to person requesting and ask this person for confirmation that they have document.

When they confirm,  manager deletes master for that file.

Preface

Purpose of Report

We have made this report as part of a second semester project at Roskilde Business College (hereafter RBC), School of Computer Science. The purpose of the report is to provide insight into the project and the process of the project. The report is to be the basis for a group presentation as part of a final exam for the second semester. 

Purpose of Project

The project was established for the following purposes:

· Learn from the experiences of project establishment and management

· Apply methods of Object Oriented Analysis and Design in systems development

· Apply relational database design methods to develop a prototype administrations system database with graphic user interface.

Audience

Main readers will be Rolf Greinert, owner and director of RG Consult, the project advisors, an external examiner and future damatician students at Roskilde Business College, School of Computer Science. 

Content

Pre-analysis

We decided that for Rolf Greinert to gain the full benefit of this report, some theoretical presentation was necessary concerning business theories. We also believe that an introduction to the theories on Business Information Systems, Logistics and Supply Chain Management, Total Quality Management and Business Process Re-engineering will act as a catalyst for new inspiration and innovation in regard to the methods Rolf Greinert uses in managing RG Consult so that RG Consult can attain the position Rolf Greinert wishes to attain through his goals.

The development group has also used the theories in its work to better understand and clarify the situation we were working with at RG Consult, as the problem situation was extremely unclear at the outset to us. Through interviews with Rolf Greinert and combining the information we received with the theories, we were able to analyze the situation at RG Consult, providing the foundation for continued work on this project.

Analysis & Design

This section is based on Lars Mathiassen´s Object Oriented Analysis methodology presented by Michael Claudius in our first semester and first half of second semester Systems Analysis course. 

In this section we analyze the area to be administrated and controlled and the organization/systems responsible for doing the administration and control. The area administered becomes the model for the computer system.

Relational Database Design

In this section we map our object oriented analysis to entity-relation diagrams according to methodology taught by Michael Claudius. Design of the database is done according to methodology described in the book Database Systems by Thomas Connolly and et al as taught by Allan Helboe Nielsen in our second semester course Databases at RBC, School of Computer Science. 

Appendix A-C

The appendix hold details of project establishment, diagrams, results of brainstorming sessions and several first version results that have been moved to appendix after evaluations during the iterative process of systems development have resulted in revised versions.
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Pre-Analysis

Overview






      

The first two sections of this chapter present the company and it’s working functions for the reader. The following section, Ideas For New System is a loosely formulated off-hand impression of a new computerized system. The purpose of the section is to initiate an idea process. 

After Ideas For New System, three sections concerning Operational Management follow: Business Information Systems; Logistics and Supply Chain Management and Total Quality Management. These sections include a general look at these areas as well as specific application to the company. This approach is used, as the situation is very unclear to us at the outset of this pre-analysis. By starting wide and zooming in on the specific areas of concern we believe the target audience and developers gain a better understanding of the situation and the solutions selected. These 3 sections are summed up in a combined conclusion. 

Business Process Re-engineering (BPR) discusses the BPR theory and what steps according to BPR the company should take prior to implementation of a new system.

We are then able to provide the problem definition, which explains areas the project could deal with. De-limiting immediately follows where the specific area we will work with according to the company’s needs, our resources and the project assignment is described.

New System ends this chapter with a description of what the new system should do and the benefits it will provide. Note that in the next chapter, Analysis, the system definition is found.

1.1 Company Presentation

1.1.1 Organisation

RG Consult (hereafter RGC) located in Ringsted, Denmark, established by Rolf Greinert (hereafter RG) owner and director, is a 10 year old company. RG’s background is in electro-technology. RGC consists of 2 companies, RGC and Rimatic, a company in Ringsted, Denmark acquired 2 years ago. There are 9 employees at this time in the RGC and Rimatic companies combined.  RG’s span of control is 9. Staff function has 2 receptionists-multi/functional employees. Design and Production function - 3 constructors, 1 installer and 2 distance workers. 

Organic structure best characterizes the organization structure. There are 2 levels in the hierarchy, communication is often face to face, tasks and roles are not as clearly defined as the above titles would indicate. Everyone pitches in when and where needed, but secretaries do not function as technical staff.

The organic structure fits well with the Small batch technology – custom production – the company specializes in, as this type of production requires a high degree of flexibility.

1.1.2 Internal Environment

RGC is a small company with growth potential experiencing typical problems for a company of this size. More employees for certain functions are desired - for example On-Line service, no person at present is available to handle this function, yet at the same time the company is too small to choose hiring these people as an option from an economic viewpoint. 

Time or the lack of it is a central problem at RGC. During our interview it was repeatedly mentioned there was simply not enough time to organize, administer and control work at the company. For example providing after-sales service meant removing a person from a project, using valuable project time. Another example of an undesirable situation is the Concord Administration software purchased. Now a half year later, there has not been time for anyone to learn how to work with the program.

Due to the acquisition of Rimatic, RGC moved from Funen to Ringsted. RGC purchased Rimatic as it was a major customer for RGC’s programmable logic controllers (hereafter PLC) and RGC was concerned a sale of Rimatic to a third party would endanger the relation with Rimatic, so the purchase was of a strategic nature. 

1.1.3 Products

RGC’s competency strength’s are in production and design of PLC’s, software & engineering solutions and the company’ s flexibility in its customer relations. PLC’ s can be used to control most any production line or manufacturing process. Besides producing customized software for the PLC’ s, PC Graphic Interface products are produced for control of valves, temperature, transport systems and the like. 

Rimatic produces low-pressure machines for casting with aluminium such as casting wheels or ventilator hubs. Worldwide, just a few companies produce this type of machine. Note that the market for the Rimatic machines is now in stagnation so the purchase of this company has proved to be disappointing. The Rimatic company is being absorbed into RGC. In the future Rimatic will be used as a brand name only. Rimatic products are outside the scope of this report and will not receive further mention.

1.1.4 Customers

The customer base is constantly changing. PLC’s are used in a wide variety of branches:  margarine manufacturing; asphalt factories; medical equipment production to name a few. PLC’ s are installed in production machinery and RGC is therefore often in a supplier role rather than as provider of goods to end-users, where RGC’ s customer is the machine manufacturer. 

1.1.5 Competition

There are many smaller competitors, but in Denmark less than 50 serious ones – that is to say the companies that will be around 5 years from now according to RG. The dominant competitors are ABB and Monberg-Thorsen. 

Operating on the export market is difficult, as it is difficult for foreign competitors to work on the Danish market, however the Commerce attaché at Danish embassies is very active in regard to helping Danish company’ s make contacts abroad. Through its role as supplier, RGC does have products sold around the world to: Russia, China and Peru to name a few places.

1.1.6 Suppliers

The majority of parts in RGC’s products come from 2 global producers, Allen Bradley and Siemens. RGC and competitors use a variety of smaller suppliers, about 30 in all. The reason for this is strategic according to RG. Major producers have outsourced their warehousing and distribution to firms like SOLAR and Louis Poulsen. The branch is weary of letting control of supplies end in a duopoly situation and so chooses to use these smaller suppliers as well as the majors. The smaller suppliers also have special services and products the majors do not provide.

On the other hand RG expresses satisfaction with in particular SOLAR. Their service is “top”, RG says. Ordering directly from producers is no longer an acceptable option. The producers still maintain small “Select and Pick” warehouses – but these have limited stocks and varying versions of same part, plus longer delivery times.

1.1.7 External environment

RGC’s products are sold when company’s are investing in new plants or changes in the existing ones. RG explained “this made the company dependent on world conjuncture” – if economies are going poorly and long term capital investment is low, it is difficult for RGC to sell PLC’ s.

A factor hindering growth is lack of availability of qualified employees: electro-engineers and technicians. This means RGC is not able to take bid on certain projects.

Technology is evolving at such a rapid pace that it is possible for only a select few companies worldwide to be frontrunners.

1.2 How the company functions

1.2.1 Ordering from suppliers

When creating the specifications for projects, a spreadsheet (Excel) is used. To order specified components from suppliers there is redundant work, parts in the specification must be re-entered to On-line orders, fax’s and internal documents. Enhancing the difficulty is the fact that RG prefers looking up parts in “old fashioned catalogues” contra CD-ROM or On-Line.

These processes result in order error. For example a supplier catalogue lists a part as having 5 different numbers. These parts have small differences, but it is easy to make a mistake and this does occur, resulting in:
  

· Wrong part received

· Costly return or keeping wrong part “in stock”

· Time loss during project

· Extra communication with supplier

1.2.2 Receipt from suppliers

The situation at RGC is that there are no formal systems or Standard Operating Procedures. For example a Constructor (i.e. project developer) is informed a part has arrived through word-of-mouth and only the fact this is a small company makes this possible, but there are no formal means of communicating the fact a part has arrived. 

At times this results in late notification of the supplier that a part still has not arrived. This results in project delays. Projects are rarely done on time and delays of up to 6 months can occur. Part of the reason for this is that RGC is itself a sub-contractor and is not in control of the situation between main project contractor and end user where delays often occur.

When a part does arrive the only real procedure performed is a cross-check between shipping document and requisition to make sure this part 1) is ordered 2) is permitted to be ordered (if not on requisition order not allowed).

1.2.3 Preparing Offers

RG is the person responsible for preparing quoatations. This process can be accomplished in a few hours for a “standard project”, a project that is identical/almost identical to a previous one.

However a custom project quotation can take up to 2 months to prepare. Quotations contain product specifications, parts list, cost. To make the quotation it is necessary to do calculations for the hardware, cost of manpower time and manpower availability, plus preparation of technical drawings. The data needed is on parts –specifications, price, supplier - manpower costs and availability and on the customer. At present this data is spread throughout the company on various media from paper to CD Rom to Internet and none of the systems are integrated.

1.2.4 Administration and organization of data at present

1) 20 different forms – everybody has own STANDARD style!!!!

2) some data hard copy, some in DB (some disappears if handwritten)

3) Customer list in ”Access”

4) Quotationno <> Projectno

5) RED BOOK = Offers

6) GREEN BOOK = Project

7) YELLOW BOOK = Complete

8) WHITE BOOK = Economy

9) Project saved on CD-R’ s.

As seen above records are kept in colored books. Identifying numbers for Quotations and Projects are inconsistent. There is no linkage between the various data files. This makes all processes highly ineffective, data loss occurs as well.

1.3 Ideas for a new information system

A new business information system should improve the administrative processes. What does improve mean? Registration of data would not require redundant operations. Up-dating records would be possible at one source. Loss of data would be prevented. Searching for data would be expedited. Simplified and speedier creation and control of progress concerning quotations, projects and purchasing would result. Planning of manpower usage would improve use of resources and errors in ordering supplies would be minimized. Having better information available would able RGC to provide better customer service and also improve its relation with suppliers. 

RGC could gain a competitive advantage by having better information available raising the quality of decisions and shortening the decision making process, for example by providing decision making capability to all levels of personnel reducing the need for consultation with RG when a decision needs to be taken.

Why would this system work? Because data registered would be consistent, complete and up-to-date. System constraints according to enterprise rules would prevent errors.  

What would be required of the company? The management and personnel should completely back the introduction of new systems – communication so everyone in the organisation understands the consequences in regard to tasks, procedures, processes and people is therefore a primary element in the introduction of a new system. Management would have to allocate resources to administrate the system and where necessary train personnel to operate it.  For the system to have success with the users, a user manual should be developed, written in language easy for the user to understand and it should be developed in cooperation with the users, fulfilling their requirements. This does not mean new ideas should be constrained by the developer organization.

RG’ s response to the question “what would you expect a new system to do?” says quite a bit about the situation at RGC.

Here are the expectations RG’ s. They match the situation described in the preceding sections:

· Customer DB with activities such as response to requests, creating quotations and project planning. 

· Request from a customer results in immediate registration of a potential customer if not already registered. This would aid in tracking progress from request to delivery of a completed order as well as in providing statistics on when requests result in orders and perhaps can also point to why requests 

      don’t result in orders

· Control of Price/project quotes and specifications

· Project planning and control

· After sales, E.G.: SPARE PARTS – What system did customer buy, so we can match request to system/customer/part etc. At this time we don’t know if the requested part should be billed, is a part-order for a running project or as part of guaranty coverage.

· Administrative data flow and ability to get information out of this data.

· Electronic requisitions for ordering from suppliers and control on receipt of shipment.

· An internal document following projects.

1.4 Business Information System

1.4.1 Introduction

As markets grow tighter and more competitive, and product life cycles shorten, an increasing number of businesses are counting on superior customer service to help them compete. Using information technology to provide better customer service and better communication within the company can be an excellent investment for RGC.  

Information is data processed for a purpose, while the system is a set of interrelated elements that collectively work together to achieve some common purpose or goal.

Types of business information systems are:

· Transaction processing systems (TPS): Supports the processing of an organisation’s transactions.

· Office information systems (OIS): Is the combination of information technologies that have a dramatic impact on day-to-day office operations.

· Management reporting systems (MRS): Provides predefined types of information to management for relatively structured types of decisions.

· Decision support systems (DSS): Helps managers to assist in making semi-structured and unstructured decisions in their own way.

1.4.2 RGC and Business information systems

A small size company like RGC should not necessarily have all areas of BIS. Let’s glance at some of the purposes served by information systems, which can help an organization. 

Operational efficiency: doing routine tasks better, faster or cheaper like billing, inventory control, making orders or writing documents with office word processors.

According to RGC, they make most of the above-mentioned activities, like payroll, invoice and purchasing, but the question is how they do this and what media do they use? To process transactions there is special software, but RGC uses only MS-office for all types of transactions, and that can lead to problems for the next processes. For example when RGC is preparing an order they start by selecting the components from the catalogue, then put in Excel to prepare a readable form, then send by Fax. Here we can see three steps that aren’t connect each other, therefore it’s easy to commit an error. RGC has Concorde for transaction processing, but they haven’t trained personnel and they haven’t resources (time, economy etc) committed to learning them. Using Concorde would keep RGC running smoothly, by automating the processing of the voluminous amount of transactions handled daily. 

Functional effectiveness: Toward helping RG make better decisions or helping salespeople close sales with clients. DSS outputs are not predefined because mangers don’t always know in advance the types of information they will need, for example RG does not see the need for a suggested statistical function in the new system to keep track of percentage of quotations that actually become projects, however as RGC grows this need will be realized if RGC is to attain competitive advantage by keeping costs down and service high. Using this example regarding statistical information, either the company must find out what type of quotations didn’t become projects and why, or relate the rejection to a particular type of customer and perhaps make the decision to not create quotations for this particular market segment.
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Fig.1.1 The processing of data into information to make decisions

Referring to the above figure the information needed to make a decision comes from the available system. If RGC’s system is not capable of collecting data to make information, there is a lack of information and it’s difficult to make a decision, or it will lead to a bad decision such as buying at wrong price and time, turning down projects, entering markets with little potential or planning an IT strategy.

Quality customer service: RGC has online communication with customers to improve the quality of customer services, but as RG mentioned it’s difficult to provide because this type of service requires much effort, time, and expense. At the present online service means that the PLC device communicates directly via telephone informing RGC of errors and permits RGC to make corrections on-line, but this involves participation of a RGC technician. An extension of this idea could be using updated WebPages with an entrance password that would enable the customer to download solutions to problems, for corrections of PLC’s, to spare time and connection communications because the customer could solve the problem without further assistance from RGC. These online services will cause a tighter relationship between RGC and customers. For the future, EDI for the customer as well as suppliers would be necessary for participation in the supply chain.  If RGC succeeds to overcome this improvement, they can gain competitive advantage over the competition.   

Identifying and exploiting business opportunities: By using information and communications technology, new opportunities may be quickly identified and exploited.  Using a Website to identify new customers would be the fastest, least expensive and most efficient means for RGC. Data obtained through form fill-in on the Website could be used to extract information about potential new customers, products and suppliers. It would also speed communication, a necessary parameter because of time compression.
 It is important to note nothing is for free. Using a Website for contact and communication would mean allocating resources to manage the site and respond to enquiries.

Product Creation and Enhancement: All engineering businesses require CIM (Computer Integrated Manufacturing). RGC is an engineering business company, they require a prototype before starting and test before delivering their product. At the present they haven’t any prototype, but they use simulation software to test the final product

1.4.3 Summary

As we described in the previous section (introduction of the company) RGC is small company with single digit number of employees. RGC should not necessarily have all business information systems, but it will be an excellent idea to have as much as possible to keep pace with the technical and managerial issues and opportunities surrounding the development and use of information systems. RGC should build the basic information systems to facilitate the routine business events such as requisitions, orders, bookkeeping, payroll etc, but it will be foolhardy for RGC to consider building a global information network.

So does RGC have the appropriate information technology to help it survive and prosper? 

RGC has on hand all necessary hardware components to facilitate the communication and storing of data and accessing information in the company and outside of it (like customers and suppliers) but is missing a plan for use of IT and training of employees in order to gain benefit from the available systems.
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Figure 1.2 Business Office Systems

In the OIS figure 1.2 above the underlined texts are systems RGC has at present. Under Document Managing Systems the highlighted text Document Storage points out the type of BIS our project is concerned with. Inputs of the document storage system are data concerning customers, employees, components, products and projects. Outputs will be information on these in the form of lists and reports. The users are all staff and management at RGC, detailed later in this report under Actors
. The Document Storage system will enable reprographics and produce material for use in desktop publishing as well as presentation graphics. We expect this system will improve efficiency at the company, which in the end will result in improved customer service.
1.5 Logistics and Supply Chain Management

1.5.1 Introduction

Logistics Management: Strategically managing the procurement, movement and storage of materials, parts and finished inventory and information flow through the organization and its marketing channels in such a way that the current and future profitability are maximized through the cost effective fulfilment of orders.

Logistics management plays a vital part in achieving a competitive advantage i.e. the ability of the company to differentiate itself from competitors in the customer’s eyes and at the same time by operating at lower cost and thereby higher profit.

Logistic’s strategic challenge -To become both a Cost and Service Leader.

1.5.2 Logistics management at RGC

Productivity advantage

· Improve capacity utilization – At RGC improved planning and control would result in more efficient capacity use and thereby the capability to accept more orders, because doubt about ability to fulfil requirements would be removed

· Reduce inventory – Better planning and a reduction of order errors would mean less inventory. RG wants to only have an inventory of the standard components used in all projects and RG realizes even this inventory should be kept at a minimum to 1) reduce carrying costs 2) avoid owning obsolete products due to time compression factor
 in today’s market.

· Co-planning with suppliers – An EDI (electronic data interchange) system would give RDC the capability to receive components as needed, reducing inventory. Before implementing advanced systems as EDI, RGC needs fundamental administration systems.

Value advantage 

· Customer service means products have no value until customers have them at the proper place and time. As it becomes more difficult to differentiate products, customer service is increasingly seen as the means to differentiate ones organization and products. Improving customer service requires well thought out strategies and total commitment from people in the organization. RGC has a multitude of specialized customer service options it could offer: prototyping; On-line technical services; regular customer service visits to name a few. Resources freed up through better information and business process re-engineering could be re-allocated to providing customer service

· Reliability - Better information through superior BIS would improve RGC’ s reliability. With wrong/insufficient information it is difficult to make proper decisions, e.g. if RGC isn’t sure of what resources are available for a project, decisions on the plan can be incorrect resulting in late delivery and unreliability.

· Faster customer response – A well functioning BIS is paramount to faster customer response, a requirement today because of the time compression factor. Customer Service Explosion

1.5.3 Supply Chain Management

Taking logistics management a step further, Supply Chain Management of Upstream and Downstream relationships between entities utilizes processes and activities to produce value through products and services for the ultimate customer. The challenge is coordination between varying suppliers through the distribution of products and including multiple “partners” as well.

That is to say, each company is a link in the supply chain and a chain is no stronger than the weakest link. Actors in the supply chain have an interest in working with each other to achieve competitive advantages by making the entire supply chain more competitive.

1.5.4 RGC and Supply Chain

RGC wishes to establish closer relationships with global producers. This bonding of RGC as supplier and the global producer as RGC’s customer would place RGC in a stronger position than the present as RGC would become part of a supply chain. In turn RGC would have to establish strong relations with a select group of suppliers and these suppliers in acting in turn as customers of other suppliers would have to establish this similar type of close relation. 

It is then to the interest of each part in this supply chain to strengthen the other participants, as the entire chain will be competing against other supply chains. Each part will now act not only for its own best, but for the chain's benefit as a whole. It is important to note it is possible to participate in several supply chains.

RGC believes this type of relation will enable production of standardized solutions to a higher degree, while maintaining the ability to customize products at some level with focus on more customer service, providing greater value as resources would be freed up to provide this. The degree of service RGC could provide would be its means of differentiating itself. Standardization would remove many of the planning and production difficulties there are in small batch technology
 and strengthen RGC’s capability and competency because RGC could concentrate on a few areas it is best at.  Improvement would be possible as each project would not start from scratch, a process which makes learning and improvement difficult. Efficiency gains for the RGC organization would lower operating costs and provide higher profits or lower prices as further benefits. Better information will enable the company to focus on core competencies and use less time on trivial tasks and jobs perhaps accomplished better by outside sources (outsourcing) such as bookkeeping, or use less time accomplishing the necessary tasks.

The effect of this can be dramatic for all from the first supplier to the end user according to Supply Chain Management theory and so is a Win-Win situation.

In order to partake in the supply chain RGC must be prepared. Participation in the Supply Chain means you are a reliable, responsive partner capable of a trustworthy and close relationship. For RGC to live up to these requirements it will be necessary for RGC to improve its BIS for better management of information flow through the organization and to/from external partners.

Supply chain management can be a “big pill to swallow” for some companies as it builds on trust and co-operation between companies rather than the traditional adversarial situation of “opponents on a playing field”.

1.5.5 Vital logistics factors RGC must be aware of

· Time Compression

Customers expect almost instantaneous response, shortened lead times and products themselves become obsolete nearly overnight in some instances. Elimination of inventory becomes a goal – no company wants a warehouse full of obsolete products. Logistic´s lead times (the time it takes to convert an order to cash) encompassing everything from decisions on materials procurement to manufacturing, distribution and after-market support, needs to be shortened. 

Customer feedback must travel a more direct route than previously so R & D can respond faster to the feedback. This creates a need for improved coordination of Supply Chain efforts. With an effective database containing feedback data RGC constructors could use the feedback for evaluation and constant improvement (see section on TQM).

· Globalization

For a company to be truly global, their manufacturing and logistics strategies support world-wide marketing strategies. Materials and components are sourced world-wide, manufactured at the most suitable plants around the world and products are then sold world-wide taking into account special requirements for local markets. Globalization makes RGC’ s desire to become part of a supply chain all the more pertinent. At the same time this trend can be threatening to RGC’s existence – if RGC doesn’t attain the desired position in several supply chains. In order to be able to fulfil the requirements of global organizations, RGC must have an effective information system to communicate with customers and suppliers.

· Organisations

To meet the new requirements RGC must go from having specialists to generalists – people that can integrate materials, manufacturing and distribution management while keeping focus on customer service. For RGC this means that the project planner and administrator must pay attention not to just the project itself, but to procurement of materials, inbound-outbound logistics with customer service in mind as the primary means of gaining competitive advantage. 

1.5.6 Supply Chain Situation

RGC is in stage 2 of the evolutionary process of integration in the supply chain, i.e. There is some integration between the functions at RGC, but rightly RGC expresses interest in achieving close relationships with a few strong global producers interested in establishing a relationship with a reliable supplier, highly responsive to customer needs, moving RGC to a stage 4 situation. That relationship is the goal of supply chain management.   
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Accomplishing the move to stage 4 would place RGC in a strong position in the Supply Chain. RGC would attain a tight bond with its suppliers and customers, making it difficult for competitors to break in the market and take share from RGC.

What this all amounts to actually brings us back to the beginning of this discussion on logistics -Strategically managing the procurement, movement and storage of information flow through the organization and its marketing channels in such a way that the current and future profitability are maximized through the cost effective fulfilment of orders. This would be the goal of the new information system for RGC.

1.6 Total Quality Management

1.6.1 Introduction

Total Quality Management, called TQM is an approach for how to avoid problems and conflicts now and in the future. According to RGC there are about 50 serious competitors, but all and all, the number is more than one hundred. To avoid being one of these companies with little ability to survive the fierce competition, it’s crucial for RGC to distinguish itself from the others. But how can RGC do that without loosing touch with the market when concentrating on this? Because of RGC’s size it’s not feasible to implement expensive systems. If  RGC decides to change its approach in one way or another, it must remember willingness and motivation at all levels in the organisation should be clarified. With negative behavior from one side, it will almost be impossible to implement a new approach. Several approaches exist to help improve the manufacturing and delivery process. But first we have to decide from which viewpoint we want to approach TQM. It gives us 2 opportunities to choose from:

· The product approach

· The process approach

The product approach defines quality as - customer satisfaction. The viewpoint of the process approach is the overall quality within the company and not only each distinctive part evaluated individually. 

1.6.2 Theories

Taking the process approach provides a choice of different theories. Combining any one theory with an approach doesn’t work in a practical situation dealing with a specific company. All companies have different types of problems and different viewpoints how to handle this. Parts of 3 different theories, which suit the situation at RGC are applied here. These 3 theories are by
:

· Deming

· Tagushi
· Shiba 
1.6.3 Which approach to choose

Customers contact RGC because of recommendations from other customers or suppliers. According to this the product approach might not be appropriate to use. That the final product delivered to the customer exceeds the demands
 leads us to concentrate on the process approach. 

To limit ourselves we analyse 3 different areas at RGC. We could continue to find more detailed problems but have decided to work on these 3 areas:

· Customers getting more than they expected

· Standards on the paper-flow during work-process

· Continuous Improvement

Concentrating on these points would provide the highest benefit to the company.

1.6.4 Customers getting more than they expected
At first thought this might seem like a non-problem. RGC provides a complete solution to customers beyond their requests to avoid the need for many expensive alterations at a later date, when a customer realizes the specifications they asked for would not have been adequate. But it is very expensive when thinking about the hard competition you find on this market. RGC has an undefined limit of what service is included to the customer. This might be a problem when a customer expects a certain level of service and you’re not able to give it. It might even result in a judicial problem. It’s important to make standards of what is included in the service, what the costs are if they need additional help and so on. This does not mean to cut down on service but to define service and prevent these kinds of problems. 
1.6.5 Standards on the paper-flow during work-process

One of the major problems is this one. No standard system has been developed to have a more structured paper (data)-flow in RGC. With respect to the company size and how busy they are, this is a very important issue. With the actual size it’s possible to continue operating, but even a small increase in the number of employees and orders will overburden the current system and it will not fulfil needs of the internal customers (mentioned in the introduction) nor external customers. 

As it is now things are not written on standard papers, there are different numbers concerning the same project, no exact process for what to do with papers (and files) belonging to a certain project and so on. These problems have been discovered and solving them will be of great importance if the company is to grow. Employees who feel tired of the lack of systems might be less motivated to make a big effort. This doesn’t include standardising the way employees work, but to simplify paper transactions to something that is done quickly and efficiently. 
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Figure 1.4 Showing the standard situation at RGC before analysing

The way to standardise documents to be used is up to management. It can be made easy by a word processor. But we have to emphasize the importance of consistency in the process. As with all TQM questions motivation is important, which means that when first started don’t show weakness in using the standards implemented or the process will fail because employees will feel management doesn’t support the process – 100% management support is necessary for TQM to succeed.

1.6.6 Continuous Improvement

In order to compete, seminars and courses are necessary for one’s employees and for the employer as well. Each RGC employee attends courses and seminars about twice a year, depending on what skills need to be improved. Not only to improve employee’s skills, but also to let your employees meet people from similar positions, so they’re aware of what’s happening on the market. Attendance at exhibitions, an expensive way to meet potential customers, can provide valuable market knowledge and feedback to be used for improvement. Enabling employees to participate in their own career development path can result in return on investment in human resources. This gives motivation to think about and continue hard work the next period.
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Figure 1.5 The result for the standards after implementation

1.7 Conclusion on BIS, Logistics, TQM

The situation at RGC is such that the company is in a growth phase. Its ability to grow is determined by international conjuncture, availability of human resources, use of business information systems for improved decision making, planning and control. RGC should commence building an effective BIS that will assist 

1) Operational efficiency

2) Functional effectiveness

3) Quality customer service

4) Identifying and exploiting business opportunities

5) Client Lock-In and Competitor Lock-Out 
6) Product Creation and Enhancement
It is not necessary for a company to use all types of BIS.  An IS strategy would be a good way of selecting what is needed and how to accomplish fulfilling the need with the best return on investment. 

From a logistics/supply chain viewpoint RGC should improve information management to achieve maximized profitability, cost effectiveness, high customer satisfaction and thereby differentiation. What was previously the axiom – the way to success was through strong branding, powerful advertising and aggressive marketing - must be accomplished today utilizing “capability and competency”. Part of this capability and competency will be to act not as an isolated entity, but as a cooperative player adding strength to supply chains – as this is how competition will take place in the future – between supply chains. A link in the chain must help pull the other links up to higher levels of achievement. 

Entering into strong supply chain relationships, RGC could work with standardized solutions to a higher degree than at present. This would improve the company’s prospects in several ways: more efficient design & production through re-use of ideas; improved learning situation; better positioning; improved economy; shorter lead times, higher employee motivation and continuous improvement.

It is important to remember that introducing new systems of any type in an organization results in many changes – new tasks, different responsibilities, changed procedures. These changes can to a higher or lesser degree require considerations from Total Quality Management and Business Process Re-Engineering for the new systems to be accepted and effective. New systems will be worthless pieces of hardware and software if the users do not accept them.

No matter what kind of approach RGC implements, it is important to note that as well as top management, the employees should be ready for a quick change if necessary. It’s important to have in mind from the beginning what the goal for the changes are. If new ways of doing things fail, evaluate the situation, analyse what went wrong and why and then try again. The above-mentioned factors should, however be changed using the approach fitting best to RGC. In sections 1.2, 1.4.2 and 1.6.5 we described processes that exist but are not standardized. BPR at this point re-examines and changes the processes totally and that’s what makes the difference adding value to processes or removing processes that add no value. We think it’s important to note that RG has to know more about these two systems to actually choose one approach from another. 

1.8 Business Process Reengineering

1.8.1 Introduction 

As processes, tasks and roles will change at RGC when introducing a new business information system, some degree of reengineering, also called BPR – Business Process Reengineering will be required. BPR is also a technique organizations often find helpful, when serious situations such as requirements for major structural changes, increased economic pressures, complex price profiles or service and quality needs, force them to change the traditional way of doing things. As discussed above under BIS RGC needs to re-organize its use of IT systems to gain benefits from them. Logistics points out the need for focus on customer service and quality if RGC is to enter Supply Chains. The need for standardizing administration to provide the best possible customer service is pointed out for us in the section on TQM. BPR is the method and means to make these changes from the existing situation to the new in a way beneficial to RGC.

There exist many methodologies, all with different approaches, covering a whole spectrum from how to handle radical changes to making minor improvements. Taking the size of RGC into consideration BPR will result in minor changes to prepare for the introduction of the new business information system. 

1.8.2 Activities in a BPR project

Below is a selection of important activities that should be completed at each phase (Planning/start-up, Research and discovery, Design, Approval, Implementation, Next steps) of a BPR project that is based on Benchmarking methodology.
 In regard to RGC the activities make sense, also without establishing a full scale BPR project, because they highlight areas that seem vague at present, uncovering weaknesses and opportunities.        

· Identify the key determinants for change and assess the consequences of not changing 

· Identify critical processes for re-engineering,

· Benchmarking studies on the processes of other companies 

· Interview employees and managers to understand issues and to brainstorm ideas for change.

· Periodically research to understand industry.

· Create visions of ideal processes.

Benchmarking uncovers Best Practices - providing a company with data on which to base an evaluation and to design work processes, telling what can be achieved by showing what has been achieved by other organizations. Typically revealed is a competitive disadvantage for cost or delivery performance (including service and support response time), which often leads to process simplification.   

IF RGC chose to pursuit benchmarking there are different frameworks to chose among, setting objectives and define the scope of company efforts is always a part of it though and there are three types of benchmarking to choose among

1) Strategic – looking at the strategies companies use to compete.

2) Data based - focuses on uncovering how well other companies perform in comparison.

3) Process-based – focuses on how other companies achieve their performance.

For RGC it’s comprehensible to pursue both strategic and process-based benchmarking. Partly because RG is not clear about what strategy to follow, he might gain some helpful input from studying strategies of other companies, enabling RG to formulate a suitable strategy for RGC. A strategy can be used as a measurement that helps identify present needs of change, if it is weighted against current capabilities. 

RGC evidently needs to change their business process to increase efficiency and doing a process-based benchmarking might be an important source of inspiration to get the right ideas about what to implement.

1.8.3 Change Practice

If a company identifies a problem with time or cost during a problem solving process, or identifies steps in the work process that do not support identified customer requirements, it has been a tendency to pursue Process Simplification, the elimination of non value-added complexity from a business process in order to improve productivity and optimise responsiveness to customer requirements. 

By eliminating non value-added activities and compressing process cycle times, outputs can be produced at less cost and with greater responsiveness to customer requirements. Both operations and customers benefit from streamlined operational processes, which focus on rapid delivery of value-rich products and services, in accordance with awareness of vital logistics factor of time compression
. 

Relevant approaches to Process Simplification RGC can choose are:

· Time-Based Process Reduction - to deliver quick significant process improvements through cycle time reduction.
 For example the new BIS will improve project planning and administration. This in turn will reduce cycle time, for example if there errors in regard to ordering components are reduced due to the new BIS, time will be saved.
· Process Reengineering - pursues fundamental redesign of business processes to enable capture of dramatic long term gains in process capability by recognizing large gaps between current business results and strategic requirements. The approach requires tops down, cross-functional planning and may involve considerable resource investment. 

· Value added Activities - steps in the process, contributing to higher customer satisfaction or improved process effectiveness. The operative question is "Knowing that each step adds cost to the output and delays delivery, would an informed customer be willing to pay for this step to be done?" All other steps are viewed as non value-added (waste) and become targets for reduction or elimination. If we anticipate that an administrative system is the answer to RGC’s problems, reengineering take places in the design phase and is the step to take before implementing anything, as a new system is developed to support new processes, which is done later on during the phase of implementation after the Pilot has been approved. 

An administrative system would help RGC gain higher efficiency, but it is not the entire answer to internal problems. IT is only meant to support processes, but if processes do not function as such the problems are a matter of bad design throughout the company (concerning tasks, roles and work activities). Reengineering helps find a better way to organize activities and in terms of a BPR-project reengineering takes place in the design phase before implementing any new system.

Process Reengineering consists of restructuring all the processes in the business so they become efficient, transparent and integrated with other processes in the system. Every process in the existing system must be examined closely to assess its performance and to outline its cross-functional role before it is eliminated, modified or replaced by a new process that has been defined during the Design phase.
  A result of reengineering is that individual jobs become increasingly complex and people are grouped into cross-functional teams, which foster innovation and creativity (already well established at RGC) as BPR intends to reduce costs and increase quality.
   

The nature of production demands an organic structure, where mutual adjustment such as direct contact is widely used. In that respect RGC is doing well - primary because it is a small company in regard to number of employees and the structure flat. So it is not a matter of structure at this point that prevents the work from flowing more smoothly, but the absence of an administrative tool for operational efficiency
 for the management of projects – the core business process.   

1.8.4 BPR and IT
  
Information Technology (IT) is perhaps the most effective enabling technology for reengineering. It helps in meeting the objectives of reengineering in three ways: by providing information across functional levels and establishing easy communication; improving the performance of the processes itself and also by helping the reengineering effort by modelling, optimising and assessing its consequences.

Three major IT strategies recommended in the 1998-1999 Reengineering Best Practices study are:

1) Become customer-value driven. Develop a customer-driven business model and help align technology capabilities with business needs. 

2) Be an innovation leader. Be a catalyst for the application of new technology and partner in business process improvement. 

3) Create a standardized, open-systems environment and infrastructure that leverages common platforms to: 

a) Maximize speed and access to information 

b) Allow flexibility and rapid development of specific end-user applications 

c) Streamline the integration of commercial and custom applications across the business

With RGC you will find traces of all three of them. Evidently the platform exists and the current network is set to provide rapid access to information. Still there are steps missing. There has been no development of a comprehensive working application for the purpose of managing core business activities. Standard protocols and interfaces that allow easy integration of systems and applications across the business haven’t been established. (This would certainly be helpful for the purpose of placing orders with suppliers, eliminating the double work with item numbers, which takes place now). 

When it comes to IT, RG is an innovative leader because the business is IT-based e.g. innovation is when more PLC controllers become online accessible enabling more flexible customer service. Secondary hardware and software are the basic tools for the work as such, and constructors are constantly becoming more demanding, requiring larger capacity and faster access. (Computers are being replaced approximately once a year, due to heavy usage). Despite proper technical conditions, there are many loose ends.

For the purpose of accounting RGC uses both Concorde and Navision. They wish to work exclusively with Concorde, but time has lacked to transfer data. Streamlining the integration of commercial applications, in order to work more efficiently. In addition, a Project Planning system has not been put to use, because it is too complex to use without training and special adjustments.

What’s missing? A specific end-user application that maximizes speed and efficiency in the core process, which will eliminate the time waste on duplicating data from one independent standard to another, being supported by an accessible database offering a certain level of transparency to all the employees.

1.8.5 Human Resources 
 
For any company there are two major concerns about the impact of reengineering on human resource management. The first relates to professionally preparing the workers for the change, and the second, concerns the problem of reducing the size of the workforce that often takes place as a result of Process Simplification. Instead of specialized skills, a broad range of competence is called for, which typically causes retraining and development of the remaining workers.

The matter of human resources management is not that big an issue for RGC at this point. The employees are the ones who push towards change of internal processes. (The only thing that actually prevents them from changing things on the fly is lack of time - a BPR project is very time consuming). 

Introducing a new system will bring many questions, such as - who is going to be responsible for the administration of a future database and registering of any kind of data?  

If RGC would consider a BPR project, they should also be aware reengineering takes time and costs money in lost revenues - at least in the short run. Many companies are reluctant to go through the entire exercise. Even when attempted partially, if the targets are not properly set or the whole transformation not properly carried out, reengineering may end as a failure. 

1.8.6 Recommendations for RGC 

1) Combine BPR with strategic planning and leverage IT as a competitive tool.

2) Place customers at the center of the reengineering effort – concentrate on reengineering fragmented processes that lead to delays or other negative impacts on customer service.

3) Ensure the BPR project has full understanding and support of all in the organization. 

4) Build Case teams with managers and workers.

5) The IT group should be an integral part of the reengineering team from the start.

6) Create and follow a timetable, ideally between 3 to 6 months, not undermining the core business.

7) Keep corporate culture in mind during the process and emphasize constant communication and feedback. 

RG should keep in mind that elements for successful reengineering are: Visionary leadership; well established implementation policies; aggressive quantifiable goals and methodological process analysis & design.
1.8.7 Change Management 

Without any BPR experience, RGC should undertake minor changes/ improvements relying on a methodology (Best Practices) for doing it the first time. Since it is a small company and resources are limited, a partial BPR exercise seems to be appropriate for RGC. The BPR methodology should therefore consider the size of a project as you find with “A UK Perspective “ by Peppard and Rowlings
. Smaller projects should use an existing change management framework and benchmark. This perspective is what one might call “an open” methodology, because they point out that companies should be able to adapt methods to suit the particular situation. Companies without change management experience might find inspiration in “The Rapid Re Methodology” by Manganelli and Klein
.

Two principle-obstacles to BPR are fear among employees that their jobs are endangered and years of experience will count for nothing. It doesn’t seem to be an issue for RGC though, since the employees are young and enthusiastic about any change for the benefit of their work and the company as such.

If problems still arise - a way of dealing with demoralization and fear of job security is providing a constant flow of information throughout the company regarding reengineering expectations and successes and revise the performance appraisal system to emphasize the new values of team work and cooperation.
 

RG has decided to use year 2000 to make important changes, but at this point there are only a lot of ideas and no plan. A partial BPR using methodology outlined would answer RG’ s questions on how to find what needs change and how to implement change.

Since the business process has to be changed when introducing a new system, it seems reasonable to do it with a BPR project, while dealing with all other issues that are vague at the present (spending several months at the most).

Re-engineering and TQM are highly interrelated, when a BPR project has taken place TQM takes over with its focus on how to continue improving and refining the new process and finding better ways of managing tasks and roles relationships.  

1.9 Problem Definition

In the present situation RGC’ s information system is slow, non-integrated, unreliable, inconsistent and largely based on manual data storage and retrieval. The situation is not acceptable to RG and must be acted upon for this company to have a competitive advantage through effective operations and service and be in a position to provide value to customers.

An IT strategy is lacking to avoid mistakes in IT investment and ensure proper development of RGC´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 customers, enquiries response and quotation status, employee and component records. There is a need for a custom design as it will standardize user interfaces according to RGC requirements, be simple to use so training time will be held at an absolute minimum for the new users and will have the required functionality for RGC’ s purposes without unnecessary extras.

There is a need for a project system to quote, plan and control projects – this would include complete project quotations with calculation and pricing, components specification, technical drawings, time scheduling and allocation of manpower and materials requirements planning.

RGC’ s systems at present provide no capability for analysis of data in the administration, planning and economy systems. Could these be integrated into a data warehouse permitting complicated analysis to be performed using a combination of variables, the analysis capability could provide answers to questions such as: which customers are most profitable to us; what if we changed allocation of project manpower to complete projects X times faster. Many more combinations of factors could be used to gain insight into how the business is doing and where it should be going.

1.10 Problem De-Limiting

Our concern in this project will be concentrated on solving problems concerning data inconsistency and quality of information in connection with customers, projects, employees and materials used in projects. 

We make this selection as RGC has manual systems for administering some of these areas, no systematic approach in some cases and no integration of existing systems. As these administration systems are foundations for any business information system it is necessary to have these basics in place before further development. 

We also take this viewpoint because of the stage RGC is at. Due to company size, they have managed up to now, but are experiencing “growing pains”. Some of the symptoms of these pains are the “lack of time” problems and difficulty locating information about customers or projects. 

The developer organization’s resources and assignment have been taken into account as well. According to capabilities and time available, we are prepared to develop this prototype of an administration database. While an integration of existing systems and some user training for these might solve the problems at RGC, we are not capable of providing these services – which if this was a “real life” project could be a possible solution.
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Figure 1.6 New System

1.11 New Administration and Project Planning System

The system will administrate customer and personnel records. All potential customers will be registered. Existing customer data will be entered into the system. An customer accept of a quotation and down payment results in the managers approval for project start and the creation of a project, identified by a project number. Personnel records will have the basis data for personnel plus data concerning which projects they are working on and scheduled for as well as other scheduling data such as if they are to attend a course or seminar, have vacation or planned day off.

The system will aide in project planning.A project record will contain data about key project dates, human resources assigned and components to be used.

The system will run as a stand alone application on an inexpensive PC, though still state-of-the art hardware as the hardware is changed frequently due to user requirements.

INPUT: Manual entry of customer data, project data, component data, and employee data.

OUPUT:
· Customers – which project is running for them and standard information on customers. 

· Projects – Is the project approved to run, who has bought the project, allocated employees, how much is completed –measured by which phase out of total is completed. 

· Employees – standard information and their status in regard to projects and other scheduling points. 

· Components – a list of which may be selected according to company policy for a project.

· Products – What is produced during a project and which components does product consist of.

· Tests – Has a product been tested and approved.

All output to monitor display.

BENEFITS

Update consistency – When inserting, deleting, and changing data.

Operations performed only one place.

Integrity and Enterprise constraints ensure data quality.

Time saving

Faster data access

COST – Calculating cost of system, training, hardware is not a part of this project assignment nor is calculation of cost savings due to more efficient work processes and use of resources and better information for decision making. 

1.12 Project Success Criteria

This section is in 3 parts: regarding the report and prototype; the project process and What if the system was developed.

Regarding the report and prototype

· RGC has received a prototype system which fulfills the system definition.

· The prototype is tested on date agreed and functions to customer satisfaction and fulfills RG´s expectations.

· During testing there is no loss of data

· Final report and prototype product delivered on time.

· The report explains clearly to target audience about the present company situation, the existing problems based on pre-analysis are clarified, what the projects intentions are, what choices have been made and why. 

Project process

· The project group has had a positive experience in doing the work. This means they leave the project enriched with new knowledge on Operational Management, Systems Development, Database design and Delphi programming. 

· Team members come away with a feeling of having had a positive social and work experience, such that if required they would welcome the opportunity to work together in the future.

· Well considered project establishment and planning has avoided firefighting – baselines have been fulfilled at checkpoints.

What if the full system was developed 

· Employees are prepared for the fact a new system will be introduced. They approve of the coming system and are aware of the changes in roles, tasks and processes the new system can lead to.

· The system solved problems regarding data registration and administration at RGC enabling the company to go a step further in developing a high level Business Information System, for example with EDI.

Object Oriented Analysis

Overview 








This chapter begins the object oriented approach to systems development. The first section presents the system definition derived on the basis of the pre-analysis and represents the users choice of 3 alternatives. In the remaining sections Object Oriented Analysis (hereafter OOA) activities help us gain a close picture of the problem domain (hereafter PD) and the application domain. Activities concerning the PD are: 

· Which objects and events exist in the object system?

· How are classes and objects tied together conceptually?

· Which dynamic properties do the objects have?

The philosophy of OOA of the PD is to describe phenomenon in the surroundings of a system, focusing on what the future system should emphasize, instead of looking exclusively at how the data should be moved and processed. 

For that purpose we will look for abstractions of things, people, other systems, concepts and components that will be our objects in a new system. Objects are entities with identities, state and behavior that can be revealed through looking for nouns, verbs and adjectives.  

Tools we have used for the OOA analysis of the PD are a DFD chart, lists of classes and events, event tables, structural diagrams and state charts.

OOA is a method to describe these objects, their state and behavior. The result of PD analysis is a coherent model of the object system

Application domain (hereafter AD) activities are:

· How does the system interact with people and systems in the surroundings?

· What are the computerized system’s functional properties?

· What are the requirements to the computerized system’s interfaces?

The tools used for AD analysis are Actor tables, Use Case specifications as verbal communication or as state charts, function list with function type and evaluation of complexity, risk and security of a function and finally Interface mock-ups based on our information from our interview with RG and knowledge of the company.

The result of the AD analysis a complete list of overall requirements to a computerized system in accordance with the actors’ usage to control, administer or monitor the problem domain. The goal is to create mutual consistency throughout the analysis of both the PD and AD.

2.1 The System

2.1.1 Problem Domain

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

Objects in the PD are customers, quotations, projects, employees, managers, components, products, installation, technical drawings, forms, schedules, project status and allocation. 

Customer data (attributes for the object) needs to be registered. Forms need to record data about customers, employees, component requisition and project content. These forms keep track of what customers there are, what activity they are involved in or show when last involved in an activity. Registration of employee data includes they’re time schedule, which shows when they are in projects, at a course/seminar or free.

Project status must be controlled. Constructor’s requests for components from the shop cause a control to be made of availability or a requisition to be made of components. Customer requests require response.

Component lists provide information on what components may be used for projects, the component number, name, specification, supplier and lead-time for order. Project content informs what components a project will use, which constructor(s) is/are assigned to it and start/completion dates and phase project is in.

The manager´s approval of a project must be registered in order to establish a project. This approval occurs when a down payment from a customer arrives.

2.1.2 Application Domain

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

The new administrative system must support the work of the constructor, when he is assigned to a project. It will support the manager in gaining an overview of related activities going on during a project as well as enable him to monitor workers progress while working on a project, presented in a way that shows the efficiency of the company’s core business as such.

For minor tasks connected with customers or standard orders/projects other employees must have access. The secretary or manager register new customers, primarily they have the contact to customers. When new /old customers make an inquiry on a project, he raises a quotation based on a calculation, which the secretary joins with standard information and sends as a letter. Later when the customer accepts he initializes the projects by assigning constructors and doing the overall plan according to the deadline and work schedule.

Assigned constructors order components based on the project detail given to them and when they arrive, the program which they have been working on in the meantime, is combined with its hardware/components and tested later on in the development. 

The assigning of constructors is based on their practical experiences and specialties.

The users are primarily constructors and the system is their core administrative tool. The manager’s interest is to control and monitor, whereas the secretary in this context occasionally needs to register standard customer data. The final system is to run on the company network as a multi-users system.

The system should keep track of the different states of a project right from the beginning when an inquiry caused a calculation on the execution of a potential project and it becomes a quotation through to the establishment until it is finished and save on CD-ROM.  

2.2 System Choice

2.2.1 DFD

For an overview of data flow in accordance with the current system see Appendix B.

2.2.2 Procedure for evaluation of system definition

We would first like to emphasize the importance for the user-organization to participate
 in the selection of system definition. We definitely agree feedback, negotiating and communication with the user-organization are important issues in system-development. We know that in development of future systems our role is not to choose, but to advise and guide the user-organization to choose exactly what they need. The following evaluation is done on three system-definitions
 but only the chosen definition is shown.

2.2.3 Evaluation of system definitions
In accordance to Lars Mathiassen, a user should have several definitions to choose from. We made 3 definitions where the chosen one is a combination of definition 1 and 2 with a few more features. The reason why we made this choice was because of difficulty with definition number 1 and that definition number 2 had more calculation than functionally necessary. Because of lack of time the group made the decision on system definition prior to consultation with RG. After our decision RG did have a chance to evaluate the system definition alternatives and he selected the same solution as the developers. Looking at the System-evaluation table
 comparing all 3 three definitions, you clearly can see the chosen one is a combination of 1 and 2.  We also found the statistic function was irrelevant for the system after customer feedback. With this in mind and what we wrote in 2.2.2 about participation from user-organisation we have now drawn this conclusion.
2.2.4 Selected System definition (Alt. 3) 

The primary objective of the new system is to enable RG or secretaries/multi-workers to check project status, register and find customer data as well as give RG the ability to allocate human resources to projects.

A secondary objective is to permit Constructors to register and control project status and select components from a list to put them into a project as needed. It will also be possible for the constructors to keep records on product tests providing information as to how many times a test was necessary before a product received an OK and that a product was tested before delivery as required.

The system is designed to run as a stand-alone application on a low-price PC with up-to-date specifications as regard to storage capacity, processor and ram, but would be required to run on a network and provide access to distant workers at a later date. 

Report generation on customers, employees, projects and component records is a required function.

The environment the system will work in is one where the users are IT professionals. If required to do so, these people could further develop the system and integrate it into the network environment. 

It must be taken into consideration that expansion of the company could result in positions for users other than IT specialists, but any employee is required as a minimum, to possess IT skills at user level.  

2.2.5 FATCOP for chosen system definition

Functionality: 


Control of project status and resource usage. Administrating customers and their relation to a project. Allocation of human resources in relation to projects. Registering orders and converting these to projects. Selecting project components.

Application domain: 


Director, secretaries/multi-workers, constructors including distance workers.

Technology: 


The prototype is to be a stand-alone system running a PC. It is to be designed on PC’ s using standard off-the shelf software.

Conditions:
Most of the development will be done with little contact to the user organization. The user organization will provide input for the system choice, interface and prototype test. As the system is part of the learning experience of a short-term (7 week) school project it will be developed to prototype stage only. 

Object:
Customers, constructors, components, orders and projects

Philosophy:
An administrative and planning tool.



Table 2.1 FATCOP for selected system definition alternative 3

2.3 Classes

In order to determine classes and events in the problem domain the developer group held an interview
 with RG in order to gain an understanding of the Problem Domain. After review of the interview in the developer group we held a brainstorming session
 at which we listed unsorted and unevaluated candidates for class/objects and events.

2.3.1 Phenomena/Class
The table below uses general areas of phenomena to find classes. The general phenomena usually point to classes and can help find original classes to model the object system. Listed are some of the possible candidates to model the problem domain for RGC.

Phenomena
Class

Things
Catalogue, Component, Product, Freight Bill, 

Stock, Drawing, Requisition, Quotation

People/roles
Customer, Constructor, Electrician, Manager

Resources
Man hour, Resource, Time

Concepts
Liquidity, Project

Organization
Supplier

Table 2.2 Phenomena/Class 

2.3.2 Process/Events
This table provides a means of finding events by first looking at general processes, which can cause an occurrence of an event.

Process
Event

Work and Production
Product installed, project completed, tested

Consumption
Component selected

Contracting
Order accepted, Project approved

Monitoring and control
Progress monitored

Planning and management
Constructor allocated, Constructor removed

Life cycle
Project created, order cancelled 

Table 2.3 Process/Events

2.3.3 Candidates for Events & Classes
 

Economy System


Check delivery note

Check requisition

Pay Invoice
Bill

Employee

Invoice

Secretary

Term of payment




Resource Planning System
Check available employee

Check liquidity

Check work plan

Estimate time

Estimate manpower
Constructor

Electrician

Inquiry

Manager

Liquidity

Project

Schedule

Resource


Project Management System
Allocate manpower

Cancel project

Check project status

Close project

Confirm test

Establish project

Install product

Make requisition

Receive notification

Select component

Test Product

Record technical detail
Drawing

Constructor

Electrician

 Project Leader

HW component

Project

SW component

Requirement




Order

System
Cancel order

Confirm order

Calculate project

Raise quotation

Receive  inquiry

Receive order

Register customer

Register order

Approve project
Confirmation

Customer

Inquiry

Order

Project

Product

Quotation

Requirement


Table 2.4 Candidates for Class/Events

Purchasing System
Approve purchase

Cancel purchase

Control requisition

Purchase component

Receive component

Return deliverance


Catalogue

Component

Constructor

Delivery note

Liquidity

Requisition

Supplier

Stock

Secretary




   Sub-systems
Events
Classes


To gain an overview of what must be included in the system that we are developing in accordance with our system definition, a division by subsystems is used.

2.3.4 Merge of systems

Sub-System
Project System
Irrelevant 

Classes
Constructor

Customer

Project

Product

HW Component

SW Component


Drawing

Inquiry

Item list

 Requirement

Requisition

Quotation

Inquiry

Confirmation

Events
Allocate manpower

Approve project

Check project status

Close project

Confirm test

Establish project

Receive notification

Register customer

Select component


Install product

Cancel project

Register order

 Make requisition

Table 2.5 Merge of systems

The choice of events and classes is based on a merge between the Order System and the Project Management System, and all the classes and events that are irrelevant in our estimation have been sorted out. 

2.3.5 Evaluation of classes 

On an overall level there is the system definition that determines relevant classes. There has to be consistency with the object system, which describes what the user in the application domain will administrate. The reason why we want to include these is that the system should contain functions requiring information related to them.

Note all the classes below contain more than one object. 

Customer  [Name, Address, Phone No, Fax No, E-mail…]

This is a classical one; the main purpose is enabling the identification of originator of any order or project. In practice this means register data like name, address, contact parameters etc.  

Component [Supplier Name, Component ID, Requisition No, Type] 

A component is going into either a standard order or an order related to a quotation/project. This class is the fundamental brick in a product of a project so it must have a unique identification.

Project [Project ID, Customer Name/No, Deadline, Start Date, Installation Time, Constructor, Man Hour]  

A project is a concept that contains large amounts of information e.g. schedules, requirements, allocated employees, products, tests results – all enabling constructors to organize the work load according to a time plan.

There are value-adding activities going on such as service and installation while the project is still open.  

Project holds unique information in the sense that a customer product is a one of kind (project can contain more than one product), though one customer can be originator of many projects, but the combination with a No makes project unique identifiable.

Product [Product ID, Component ID, Test ID, Constructor, Development Time]

A product is the final result of a project, in theory there can be many products in one project

and it can consist of a whole range of components e.g. software, hardware and other physical components. 

After testing the product is approved and ready for delivery or rejected and needs re-working plus re-testing.  

Constructor [Name, Address, Phone, E-mail, CPR-no, Title, Employee No]

A Constructor has different roles, he might be a leader of a project and responsible of it’s progress, or a group member and part of a team working with a project. He cannot work on more than one project at the same time.

In order to distinguish each instance of constructor, they have an employee ID (CPR-no is commonly used).

Their qualifications differ from each other, that is why some constructor’s often have the same role according to his capability.  

2.3.6 Evaluation of Events

While looking for events that might happen to the above mentioned classes, we found as follows.

Accepted tells us different things i.e. when a customer agrees on a quotation, the acceptance is received by the company – then quotation becomes a metaphor for project.  

Acceptance also occurs when a product has been tested and is about to be delivered, but it can also be rejected. 

Approved happens when the first payment is made, which results in the establishment of a project with all the activity any normal establishment might consist of. In addition closed is the final event when a product has been successfully installed and the final payment has been received.

Allocated concerns manpower scheduling for a project and it can take place at any state of a project – except closed projects. 
Selected  is when a constructor chooses a component that is in accordance with Products requirements/ details. For any project there is an item list to be created, based on the quotation. Re-selection is when requirements are changed or due to expertise a constructor chooses another component.  

Requirement changed might happen often or not at all. The adjustments can have varying degrees of consequences for the project.     

Tested is obligatory for any product before it leaves the company. In addition the software component is tested on a regular basis during development, which is implicit.

Checked is the event that gives us the information on status. Making baselines is one way to put up some guidelines that will help us to monitor the progress in development etc.   

Developed is another word for general production, The SW component is developed whereas the HW components come from a supplier, and in the end these different parts are assembled or Joined in one product. 

Completed tells us that the core product of a project is ready for installation and test running at the plant.

2.3.8 Event table Evaluation

We have chosen not to show the implicit events like create and close in this table, because they are simple and are in every application. On the other hand the  “Project” is complex, it holds many classes and events have likely a different meaning with each of them. 

The class Project contains a lot of information, since it holds different C&O it-self, therefore it is rather difficult to place all relevant events in the event table as it would become quite big. 

We decided to show only the important events and classes in regard to the project administration system.

Accepted can mean that HW or product have been tested and accepted, or the customer has accepted the proposed project and therefore has made down payment.

Events

Classes
Allocated
Approved
Accepted
Established
Checked
Req.Changed
Developed
Tested
Joined
Selected
Rejected
Completed
Closed

Constructor
*


*










HW Comp


X


*

X
X
X
X



Product


X


*
X
*
*
X
*
X


Project
*
X
X
*
*
*





X
X

SW Comp


*


*
*
*
*

*
X


Table 2. 6 Event table for project 

2.4 Structures

2.4.1 Product Structure
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Figure 2.1 Aggregration/specialization

Generalization - When finding candidates for generalization-specialization structures we check the relations between classes and their events. If the events of a class are part of the events of another class, then this class is a generalization of the other one.

For example, all events for the constructor also occur to employee, in other words constructor inherits common properties from employee, therefore employee is a generalization of constructor. The manager can also be a constructor, so we have to remember if he becomes a constructor, he will take the role of constructor and the model should reflect this capability/possibility.

Aggregation - We have to look at classes individually and in pairs. As an individual we have to consider if it is possible to decompose this class as subclasses, or this class is a sub-class of another super-class. As a pair we have to check if there is an overlapping of objects of those pairs. This type of aggregation is called whole – part, because we couldn’t make the whole (product or PLC) if some part (CPU, EPROM) is missing.

Upon consideration it was found the original aggregation for product and component was not a true representation of the structure and additionally the notation used was non-conformant with the notation as per Mathiassen
.

The revised structure presents a correct representation and clarifies the relation software and hardware components have to the product. The product is an aggregation of a software component plus 1 or more hardware components, i.e. the product is a sum of its parts. 

Finally we found that hardware component classes like PLC, cabinet, switch etc can be an aggregation itself and may consist of more hardware components. The PLC consists of CPU, EPROM, battery, relay etc so that is why we choose to make a loop aggregation of the component class itself. 
2.4.2 Association
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Figure 2.2 Association

Association – We have to check classes tied to each other on the same level. For instance to make a project there should be a constructor and a customer. For a project to exist, there must be at least one or more constructors as well as a customer associated with the project. To make a product there are other classes involved too, like manager, electrician, but we choose only the constructor, because he/she is responsible of the product during a project. Note the person having that has the role of a manager can assume role as a constructor at times. 

2.4.3 Cluster
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Figure 2.3 Cluster

Clusters - This gathering of related classes is used to increase clarity of the diagrams. Making cluster structures means grouping those aggregation and generalization structures of related classes we have found earlier. Classes related in separate cluster will connect with association relations. The above figure is a combination of two structures that we have discussed previously, and it shows the relation between the two clusters (product and person).

2.4.4 Evaluation of structures

Deciding which structures will be included in the model and those structures that will be used in the design phase is an iterative process. The structures must:

·  Be used correctly: Don’t mix association and aggregation structures. A project is associated with one or many constructors, so we can say a project is made by a constructor, and constructor  makes a project. A project could exist without constructor and both classes are equally ranked, therefore there is an association structure. On the other hand to make a project it’s necessary to have some components, therefore the project is aggregation of components.

· Increase clarity: On this issue we have two cluster structures, project and person, although each person of the company has a role for a project, but most important one is the constructor, so that is why the association that connects the two clusters is in between the project and the constructor. 

· Be conceptually true: All the names that we are using to represent our classes are those are used the daily activity of the company therefore the end-user easily understands the linguistics, although it’s not important for this level (analysis phase).

· Reflect dynamics: Association structures are more dynamic because the relations can change. On the other hand aggregating and generalization are more static – a PLC can not exist without its aggregate components and so this structure does not change. If it does, for example by removing a component (unless very temporarily, e.g. for replacement) than the PLC would cease to exist. It is important to be careful that we do not have too many generalization structures or the model will not reflect reality. 2.5 

2.5 Behaviour

Objects are recognized as entities having identity, state and behavior. The behavior of objects in the problem domain is used to model the dynamics of the object system. One can ask - what series of events cause an object to change from one state to another during a specific period of time? Behavioral patterns can be recognized which define event sequences for objects in a class. Properties (attributes) of classes and events can be recognized during the behavior activity.

The behavior of main objects Hardware component, Software component and Project are important to the object system for RGC. It is necessary to know if the hardware is tested for defects and accepted or rejected. The software must also pass testing before being approved for use.

2.5.1 State chart Diagrams

Software component 

Develop event initiates the behavior for the software component. When the software is in the developed state it is tested repeatedly. It can then be selected for use and accepted or rejected.  If accepted the software component is reserved and may be used. If not accepted the software component enters debugging state for re-devlopment and when debugged is re-tested until accepted.

The sequence of events has been determined to be required to occur as shown. It is not possible to test the software before development and it must be accepted at a test for use in product. During this activity it was possible to find some attributes for the class software component. It is also possible to place attributes on events, but we believe it is better in general to place attributes during the design phase when there is more overview of the system.
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Figure 2.4 Software component State Diagram

Hardware component

Component selected initiates the sequences of events. Tested occurs when in selected state. Either the component is approved and may continue to be joined to product or must be rejected and returned as unacceptable. The diagram provides a clear overview of what is permitted to happen and not permitted to happen for a selected hardware component according to test results. 
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Figure 2.5 Hardware Component State Diagram

Hardware vs Software

Originally we had the class component, but as we diagrammed the behavior we realized a software component had different behavior from a hardware component. This gave rise to a generalization/specialization in which the general class is component and the specialization is software component and hardware component. The differences were that the hardware is selected, while the software is developed. Not accepted hardware causes a return to supplier, whereas not accepted software causes the software to go to debugging and this is iterative for the software until it is accepted. When the hardware is tested, if accepted it is used, if rejected it is returned/destroyed and does not get tested again.
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Figure 26 Hardware Component Hierarchic State Diagram 
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 Figure 2.7 Software Component Hierarchic State Diagram

Project

Project is the essential part of our system and therefore the most complex part of the system to describe. Even though it has high complexity we have chosen not to split it up further. The reason for this is that we throughout our analysis want to maintain the overview. To split it will only give confusions as it has be on several state charts.
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Figure 2.8 Project State Diagram

When looking at the state chart for project we found that “Project in progress” has a lot of iterations. We could add several iterations more than we already have but didn’t found it necessary because of the overview. But because of the iterations in this specific event, we have made a hierarchic state chart for Project.
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Figure 2.9 Project Hierarchic State Diagram

2.6 Usage
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Table 2.7 Actor table

The above actor table represents the users in the application domain and the events they are involved in.

2.6.1 Actor Specifications

Constructor

Goal: Person that writes software code for PLC’s. Their need is to request hardware components either off-the-shelf from the shop or make a requisition for a company. Also they need to know what the project contents according to a quotation are. In addition they would like to see other project details for example planned finish date, other constructors involved and if they are to work on entire project or pass it on to new person.

Characteristic: The constructors are experienced users of computer systems. However their knowledge of standard applications such as word processors and databases is not great as they are technically not practically oriented. They’re background is in electric technology. Constructors can be technicians or engineers. Generally is a homogenous group.

Hello everyone have you noticed the different color text above?

Examples: The constructors are interested in using the system to assist on completing the projects. They accent quick efficient operation of both hardware and software. To perform their work they do not desire fancy or unnecessary features, only practical ones that make their job easier. They will use the system daily and although normally would be curious about the capabilities of the system, do not have time to experiment either by own desire or because design of the system makes experimenting necessary to accomplish tasks.

Manager

Goal: The primary need of a manager is to have functionality that supports allocating manpower and project approval.

Characteristic: The number of types of users varies between 1-2. Primary it is RG who because of his role in the company is the only one doing quotations and approves order/projects. In special cases of absence though, it is comprehensible with a substitute in concern of mentioned matters above, who must know of features that exceeds the one for the work of a constructor.

Examples: RG is familiar with learning new software tools through his practical work experience.

Because of his overlapping roles (being a constructor at certain times) he will use the whole spectra of the system, but mostly what will help him in decision-making and execution of these decision.
A substitute is similar to above he is technical skilled due to his work. Though there might be some insecurity involved when the role as simple constructor is expanded, because as such he is not expected to master the system as a manager – there are features that are exclusive. But using these once or twice should be enough in order to become acquainted with them.  

2.6.2 Use Case Specification

Use case: Allocate Employee

Allocation is started when manager wish to allocate employee for a project. The Manager starts this function and select which employee ID he wants to allocate. When employee ID is chosen the system checks if employee is available. If not it returns to the start and gives the manager the opportunity to enter a new employee ID. Otherwise it allocates the employee and the opportunity to choose another employee ID or stop allocation and return to main menu.
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Figure 2.10 Allocate Employee State Chart

Use case: Select HW component

The constructor, who is working on the project, starts Select component. This case starts when there is project to do, and the requirement of the components listed.

The constructor checks if the required component is available in the workshop, if not so, the constructor prepare a requisition to make order the required component. When the constructor receives the component, tests it and approves then puts the project. 

Objects: 
Constructor, Component, and Project.

Functions: 
Select component, Make requisition, Test component, and Approve component

2.7  Functions

We will try to define the systems functionality through functions found in the application domain and the object system. The purpose of looking for functions at this state is to get an overall impression of what is going on in the system without telling how things actually take place though.  


FUNCTION NAME
TYPE
SPECIFICATION
COM-LEPXIY
UNCER-TAINTY

1
Component List Change 
R/U
S
3
3

2
Component list Display 
R
N
1
1

3
Component Select
R
S
4
3

4
Constructor availability Check 
C/R
S
3
2

5
Customer list Display
R
N
1
1

6
Customer Register
U
I
1
1

7
Customer Search





12
Employee Allocate 
R/U
S
4
4

8
Employee list Display
R
N
1
1

9
Employee Register
U
I
1
1

10
Hardware Component Search





11
HW availability Search 
R
N
2
1

13
Project Approve
U
N
1
2

14
Project list Display
R
N
1
1

15
Project requirement Change 
R/U
S
5
3

16
Project Search





17
Project Status Display
R
N
1
1

18
Project Status Update
U
S
4
3

19
Requisition Make
U
S
3
3


Table 2.8 Function list with evaluation

Key to function table

Function Type
Function Specification
Complexity
Uncertainty

U: Update

C: Compute

S: Signal

R:Read
I : Implicit

N:Name

S: Spec detailed
1:Simple

2: Low

3: Medium

4:Complex

5.Very Complex
1:Very low

2:Low

3:Medium

4:High

5:Very High



2.7 Interface

The interface activity is to result in a dialog style for the interface, which is a collection of facilities made available to the actor’s usage of a computerized system.

A properly designed interface should facilitate the users work and improve their understanding of the computerized system. This design is best accomplished in cooperation with the users through observation of the users and their interaction with the current system. 

Our interface design is based on our own evaluations and assumptions according to our interviews with RG as it has not been possible to arrange an observation session in the user environment. The user has participated by evaluating 3 simulations of static interface
, i.e. without the functionality features and providing us with feedback on these.

2.8.1 Present situation

Users – the users are experienced IT professionals or people used to working in an IT environment and make frequent use of the system.

Interface – Microsoft products such as Windows, Excel, Word and Access make up a large part of the present applications. For the database Access the interface is a main window with a “Windows” menu. The next screen is a window controlled by Tabs at top and buttons on right side. Icons represent each type of file found by pressing a tab with an indicative name next to the icon.

Forms -Order, Customer, Requisition, Quotation. We recognize that the print out of  forms matches the user interface. The forms represent the transactions – establish customer, establish order, change data etc.

2.8.2 User Environment 

As the system is an administration system concerning routine tasks: data entry, read information, updates and with no problem solving situations the main properties of the interface should be efficiency and reliability. This points to a technology using menus, simple screens and activation of functions.

2.8.3 Requirements for future human interface

Two of the concrete user requirements we have are: MS-Windows similarity and dialog text in English.

The developer group suggests using company colors and the company logo on main screen.

Dialog types – There are four types of dialog to choose from.

1) Menu selection

2) Form-fill in

3) Command language

4) Direct manipulation

Naturally each of these types has its advantages and disadvantages.
 The situation and actors determine which styles to select. Often a combination of styles will be required, but it is important to test the suggested design with the user to determine which fulfils the requirement of making work easier and improving understanding of the system.

2.8.4 Selected Dialogue Style

A menu dialog as per user requirement is the basis for the interface of this system. The menu provides the functionality to navigate through the system. The main screen menu opens for  Customer, Employee, Project, and Products main screens. When in these screens it is possible to see connections between Customers and their projects; Projects and customers, products and allocated employees; Employees and their allocations; Products and their components or which projects they have been used in. All screens are connected through the menus. In several of the main screens, file folders are used as a simile to the present “Colored Book System” and thereby maintaining some of what the users have been used to working with.

Form fill-in, another dialog type is used, as this is an administrative system not directly coupled to the problem domain through other systems, therefore direct data entry/update is required such as entry of customer and employee data and update of project status.

To a limited degree, direct manipulation is also used, such as a navigator bar. Icons for these are easy to learn and clearly represent the functionality. These icons also speed navigation in that fewer clicks are needed to change locations in program.

That 3 different types of dialogue style are used is very common in that each type has its advantages for certain situations, but rarely is the situation so static that only one type can be used on its own.

2.9 Navigation Diagram 

On the following page a navigation diagram presents an overview of the windows in the user interface and the relation between these windows. The program opens with a main window and is exited from this window. Due to space considerations all windows are not shown. Each window represents a base relation in the database, except the project folder, which consolidates all data concerning a project into the one screen using folder tabs to get the specific project data. The windows will be designed using Delphi 3.0 to construct a prototype.
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figure 2.11 Navigation diagram

This navigation diagram helps us gain a clearer picture of how to maneuver from one screen to another in our system. There will likely be changes as we move along to database design, since the diagram is based on logical/ abstract study representing ideas only. 

Object Oriented Design

Overview





            
             

In this chapter we are working with the system architecture, i.e. how are the components or program parts combined. The first two sections explain design and design criteria. In the third section we work with the Problem Domain Component (PDC) derived from our PD analysis and altered as part of an iterative process. The last section explains why we have designed the Function Model Component (FMC), though it is not applied in our system. A diagram illustrates the FMC and PDC design. Two examples of function specifications are provided. An algorithm in pseudo code for Update Project Status as this function has been evaluated as an operation requiring specification and a simple algorithm for Change Project Requirements.

3.1 Design

A component is an element with well defined responsibility e.g. for example a component for the Human Interface or smaller components for printing, display on screen or creating new objects of a class. The purpose of designing using components is to improve overview, enable reuse, utilize inter-changeability and simplify the design task as a whole by dividing the whole into smaller parts, i.e. components.

Design can be considered complete when the specified goals are achieved and the criteria fulfilled according to the evaluation.

3.1.1 Design Criteria

Design criteria are established to measure how well design fulfils certain requirements. In general a good design should result in a system with no weaknesses and have balance between criteria. The development group has discussed, evaluated and given priority to the criteria in table 3.1 
 

Our findings concerning the 4 most important criteria were as follows:

· Usability - is considered Very Important criteria for the new system. If it does not fulfil this criteria the system defeats its purpose of being an easy to learn, simple to use, effective project administration system to reduce occurrence of inconsistent data, data redundancy, waste of resources and lack of control of events in the problem domain.

· Correct – we have weighted this with the following two other criteria as being Important. By correct we mean we have observed requirements from the enterprise to the degree we have said requirements.

· Reliable – It is important that system functionality is reliable otherwise users will quickly reject the system and it will become worthless. If errors should occur the system must present errors handling messages but not crash. 

· Testable – In view of the fact we are inexperienced developers we see the need for testability as important. Testing should not require more than 8 man-hours.

Criterion
Very Important
Important
Less Important
Irrelevant
Trivially fulfilled

Usable
X





Secure



X


Efficient




X

Correct

X




Reliable

X




Maintainable


X



Test



X




Flexible




X

Comprehensible


X



Reusable



X


Portable



X


Interoperable



X


Table 3.1 Software quality criteria

3.2 Problem Domain Component (PDC)

We will use our object-oriented model to design the computerized system problem domain component. 

The problem domain component represents the model of an object system. This will be the most stable component as the problem domain, which the object system represents is the part of the system where the least change occurs. It is here that data is stored, both current and historic in nature and there is also functionality of the type model-related, a function dealing with an instance of a class.

At this point we have a hierarchical state chart for the classes, in which iteration is separated from selection and sequence. From here we will categorize events as private or common. The private events occur with the involvement of only one object, whereas common events will involve several objects. During this activity we wish to capture information in attributes for events and classes. Categorized as either private or common, the events will be examined further. If private events are iterative, this may result in a new class because iteration may not be represented by attributes as sequence and selection can. 

The limitations of an object oriented programming language is they can describe classes, structures and attributes, but not a sequence of events and therefore events are represented as classes, structures and attributes.

Private Events
Attributes

Private Events
Attributes

Establish
CompNr., type, name, date, supplier nr

Establish
CompNr, ProjId,SWType,SDate,

EndDate ConstructorId,

Selected
Date, Constructor ID

Common Events


Rejected
Date, Comment

Developed
Date

Common Events
Attributes

Tested
Date, TestNr, TesterId

Accepted
Date

Accepted
Date

Joined
Date, ProjId

Rejected
Date, Comment

Returned
Date, EmpId

Debugged
Date, DebugNr, ConstructorId




Joined
Date, ProjID

The boxes in this section show private and common events for the state chart diagrams in section 2.5.1.
Table 3.2 Hardware component  private/common events with attributes            Table 3.3 Software component private/common events with  

                                                                                                                                      attributes     
We didn’t find any new classes working with the software table. A new class, TEST is derived from the iterative event test. It has attributes NR, TestDate, TesterId, CompNr. The value set for state is: Accepted, Rejected.

Private Events
Attributes

Approved
Expected_StartDate, Expected_EndDate,

Project_ID, Customer_ID

Completed
Actual_EndDate, Project_ID

Closed
Actual_EndDate, Project_ID

Common Events
Attributes

Established
Employee_ID, Project_ID

Constructor allocated
Employee_ID, Project_ID,

Work_StartDate, Work_EndDate

In Progress
Requirements, Component_ID

Employee Re-allocated
Project_ID, Employee_ID,

Work_StartDate, Work_EndDate

Change Requirement
Project_ID, Employee_ID

Table 3.4 Project private/common events with attribute

Although we found a lot of iterations we have not removed them as we did in the hardware state chart. This is because the project is an essential part of the system and contains a lot of complexity which we will not divide further.

3.3 PDC and FMC

Following is the PDC and FMC diagram. We have modeled the FMC although it is not going to be used in our system at RGC. As we’ll work with a database
 and a RAD
 tool we go directly from our PDC to E/R diagram, which models the database. In our system this means interface and functionality are designed using Delphi. If RGC chose to implement this system in another programming language we have made it possible for them to continue to do so using our FMC design which also points to HIC design if developed further. Since we jump from the PDC to E/R the architecture is clearly an “open” one, there will only be one layer besides the application namely the PDC. In theory an open architecture means that a certain layer in the hierachy can use operations from any layer below, whereas a closed architecture sets limits to access only one layer below for the matter of data safety. Since we do RAD in this case the issue of architecture is not of that relevancy though.       

Instead we gave coupling and cohesion a little thought because of  the specialization and aggregation that is found in the PDC below. Since we will work with relational database and objects in the interface will send messages directly to objects in the model, we are able to say that on a general level the coupling is low and the cohesion is high, despite the structures.  
Whereas the PDC contains the model of the object system , which primary goal is to store data, the FMC contains functions and thereby realizes the demand for functionality that has been risen  through the functions list.

While transforming functions into operations and placing them, there is one general consideration to make –whether a operation is model-related (a operation that will only involve one object, typically doing updating on standard attributes, which is a  private event) or task-related (a operation that involves more objects and addresses common events).

Task-related operations fit into either one of two patterns, being a “model holder”  holding the responsibility for controlling the execution of certain operations or being a “functions manager” containing primary operations that implement functions. 

We have found that Fmc_Employee, FMC_Project and FMC_Customer should be shadows of their respective class since their functions belong to the first category. Beside the fact that operations involving with associations can be hard to place, when deciding which class should be the responsible one, we have consequently made a new class in the FMC for  the sake of simplicity, as the PDC primary role is to store data. The FMC_Print is such a function manager, it uses the operations held by the shadows and the implicit once to create “real” functionality. 

Operations involving aggregation objects we have  placed with the container objects, therefore you will find operations concerning Product with Project and others concerning components going a product with Product.

Figure 3.2 PDC and FMC
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3.4 Function Specification

Function specifications are necessary for explaining the use of functions and eliminating uncertainty for implementation. The specification should not provide so much detail as to reduce overview, the main point of creating a specification. Also providing programming solutions would impede creativity and that would counteract our goal of developing the best system possible applying both re-use of ideas as well as innovation.

The project status update function changes project status in phases from incomplete to complete according to baseline evaluation. When the project leader accesses the baseline information in hard copy form or from other system, the leader can evaluate if baseline is reached. If baseline is reached the Complete is accepted, otherwise the phase remains as Incomplete.

Name
Project Status Update

Category
Update

Purpose
Aide in controlling the project

Input
Yes/No if a baseline reached

Output
Updated model

Conditions
Baseline criteria may be accessed by Project Leader for evaluation. 

Only the project leader is permitted to use this function.

Effect
Project status changed

Algorithm
CHECK baseline IF accepted as done, CHANGE phase status so 

COMPLETE

Data Structure


Placement


Involved Objects
Project

Triggering Events
Baseline evaluated

Table 3.5 Example of a Function Specification

Function Specification in Pseudo-Code
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Status  = X number baselines of Y completed.

IF a baseline is completed THEN

BEGIN

Enter(OK);

Read(ANS);

IF (ANS = OK) THEN

INC(X);

END;

END;
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The function specification below is for changing requirements for a project. This means altering which products are to be produced or which components are to be used.

Name
Project_ChangeRequirements

Category
Active
Read/Update

Purpose
To change given requirements for a project in progress when needed

Input
ItemList, Customer_ID, Project_no

Effect
The project maintains number and other data and change only specific requirements given by user

Algorithm
Make a copy of the specific project and the changes are made. The original will afterwards be replaced by the copy in the order as before.

Data structure
Sorted list

Involved objects
Project, product, component

Event happened
Changes in an existing project

The user enter a specific project to make the wanted requirement._Change for project. The user can, at any time leave the project if he regreets. He updates the project and leave. Below you see the sub functions which are activated (Unless user leaves) during the change. This might give you a better overview of this function as we will have a tool when to implement the algorythm.

Project_ChangeRequirements

· Open or search specific project

Simple

· Enter desired requirement change

Simple

· Check for valid constraints

Complex

· Update the change


Medium

· Exit project


Simple

3.5 Conclusion on OOA and OOD



      
The object oriented analysis and design process has provided us with a valuable understanding of the problem domain and application domain of the system we are designing. The division into classes and objects with their behavior provides a clear overview of what at first can appear to be an incomprehensible and chaotic situation. 

By examining actors and use cases we have been able to design functionality and interfaces for the system so it can fulfill user requirements and assist them to do their tasks in a more efficient manner than has been the case. 

A design based on component architecture paves the way for a flexible system that if developed beyond the prototype, can be designed as desired, adding or removing components as needed rather than requiring a re-development.

The OO process is iterative – and that is good. For each repetition of a step in the process has meant improvements and refinements for a better result. The OO process has prepared us to map to E/R diagrams for a relational database design. 

Using the methodology we have studied on a real life case has proved to be an invaluable exercise. 

Database Design

Overview







This chapter deals with the creation of a database as the foundation of the administration system prototype we have designed for RGC.4

The first two sections present entity/relationship (E/R) diagramming. Tables list and explain relationship types, entity types and attributes. The first step presented is creation of a conceptual E/R diagram, which is the result of mapping the PDC from OO analysis to E/R using techniques taught by Michael Claudius and Allan Helboe Nielsen. Our conceptual E/R diagram is a model of the data RGC uses in the current. The result is presented in a diagram.

Under Logical Database Design we move from the conceptual model to the logical E/R for a relational database. In this chapter we present a discussion of what has occurred to transform the E/R from the conceptual model to logical diagram. A logical E/R diagram presents the result.

The last section briefly presents some considerations in regard to physical database design, which concerns database implementation on secondary storage, e.g. concerning file organizations and indexes. 

4.1 Conceptual Database Design

The order in which the steps of this phase are followed, is slightly different as stated by Connolly
, because 

the PDC already provides us with important data on attributes and value sets.
4.1.1 Transformation from PDC to E/R Diagram

Proceeding from Object Oriented to E/R note that terminology changes - Classes become Entity types. Attributes can belong to either an entity type or a relationship type, (which is a set of associations between two or more participating entity types)
. 

Aggregation is represented by different cardinalities through relationship types. A 1:1 relationship will either cause an extra attribute in one of the involved entities or one of them will be weak. Relationships having cardinality of 1:N and N:M are not changed during conceptual design, but will be change during logical design.

On Specialization there are different constraints: disjoint (specifies if an entity can be member of only one subclass of the specialization); overlapping (non-disjoint) is when an entity may be a member of more than one subclass of a specialization.  Overlapping equates with multiple inheritance in object oriented terms, 

this can cause consideration of roles in an aggregation as one would do in object oriented methodologies. 
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Another constraint applicable to all entities in the E/R is participation, which is either total (an entity always has the relationship with the entity on other side of relationship) or partial (an entity doesn’t always partake in a relationship with another entity). 

An good example of participation we find with the relationship approve (a weak type). To the side of Project the relationship is total because a project could never be running without an approval by manager. On the other side it is the manager’s decision whether to approve or not that is why it is partial.      

Figure 4.1 Conceptual E/R Diagram for the Project Administration System at RGC

The above figure shows the conceptual ER diagram, which has different entities (strong and weak) and different relationships (partial and total). As a strong entities we have employee, customer, and component (single line rectangular), those entities are independent and they can exist alone, so they have partial dependence relationship (single line) from their side, and weak relationship (double lined relationships) to other entities. The other side of the relationship can be partial or total participation, depends where to refer the weakness of the entity. 

For example the product entity is week according to the component and employee entities and not to the customer and the project entities, so that is why we have a total participation (double line) employee and component side, and partial participation project and customer side. To make a project first of all needs to have a customer (weak relationship and partial participation), then be approved from the manager ( again weak relationship and total participation), then allocate for employee (again weak relationship and total participation).

4.1.2 Relationship Types, Entity Types and Attributes

This table shows the important relationship types identified between entities found earlier, represented by classes in the PDC.

Entity type
Relationship type
Entity type
Cardinality
Participation *

Customer


Buys

Accepts
Product

Project
1:M

1:M
P:P

P:T

Constructor


Allocated to

Develops
Project

Product
1:M

1:M
T:P

P:T

Employee
Allocate to

Develops
Project

Product
N:M

N:M
P:T

P:T

Manager
Approves


Project


1:M


P:T



Product


Consists of 

Undergoes
Component

Test
N:M

1.M
T:P

P:T

Project
Contains
Product
N:M
P:P

Table 4.1 Relationship types for RGC Project Administration System 
* P = Partial participation, e.g. the relationship does not exist 100% of the time for the entity.

   T= Total participation, e.g. the relationship always exists for the entity. T:P therefore means the entity on the left of the relationship has total participation whereas the entity on left has partial

Below we identify the main entity types in the manager’s view of the enterprise.

Entity name
Description
Aliases
Occurrence

Constructor


Person who develops products
Employee
Constructors can work on many projects simultaneously 

He can substitute for electrician

Constructor may be manager of a project 

Customer


General description of the receiver of products

A customer can buy many products at any time 

Electrician


Person who installs product at the plant
Employee
Will be allocated in the end phase of a project or for shop work on product while other components are being developed

He can substitute for a constructor 

Hardware

Component 
A part that is joined to create a product. Can itself be an aggregate of components

Each component can be used only once after selection and belongs to one product only

Manager


Person who has the final saying when allocating employees and is approving projects too
Employee
Manager can also have role as a constructor



Product


Holds components that are joined into one product

In one project there can be more than one product according to type and quantity

Project


Project contains employees, products, and a reference to customer 

Has to be approved before it can be established

Software

Component
Program code written for a specific product
Compon-ent
After development, debugging and acceptance is used only once when joining a product.

Test


Contains types of tests and there respective results

A product can be tested many times at the different stages of a project or the same test can be repeated many times.

TABLE 4.2 Entity Types for RGC Project Administration System

Derived




Yes

4.3 Table of Attributes



Null value
No

No

Yes

No

No

Yes
No

No

No 

No

No

No

Yes

Yes

No

Yes

Yes

Yes

Yes
No

No

No

No

Yes

Yes

Yes

Yes


No

No

No
No

No

No

Yes

Yes

Yes

No

No

Yes

No
No

No

No

Yes


Default 

value




N (Not approved)



Con-

straint
PK
PK
PK
PK
PK
PK


Data Type and length
INTEGER

Varchar (15)

Varchar (13)

Char (12)

SmallInt

Varchar (50)


INTEGER

Varchar (30)

Varchar (20)

Varchar (10)

Varchar (15)

Varchar (10)

Varchar (20)

Varchar (10)

Varchar (20)

Varchar (20)

Varchar (20)

Varchar (20)

Varchar (50)


INTEGER

Varchar (30)

Varchar (20)

Varchar (5)

Varchar (10)

Varchar (10)

Char (1)

Varchar (30)
INTEGER

Varchar (15)

Varchar (20)
INTEGER

Date

Varchar (20)

Char (1)

Date

Date

Date

Date

Integer

Varchar (15)
INTEGER

Varchar (10)

Date

Varchar (50)


Description
Uniquely identifies available components

Name of the component

Common European number for electronic goods

The requisition number for the component

Available number of a component

Any extra comment for the component


Uniquely identifies each customer

Customer name (Fname + Lname )

The address of the customer /Street +No )

City code or area code

The name of the city

Country name

The person to be contacted if needed

The position of the person to be contacted

The telephone  no of  the customer

Fax number of the customer

E-mail address of the customer

The Web page of the customer

Necessary notes to remember about a customer


Uniquely identifies each employee

Name ot the employee

Address of the customer (Street, Flat and No)

The city code, where the employee resides

City name

Position that employee holds in the company

Phone number of employee

E-mail of employee  
Uniquely identifies each Product

The category name of the product

Telling how many component goes into a product
Uniquely identifies each Project

Date that has been approved the project

Name of the project

Telling whether project is running or is passive

Supposed date to start the project

Supposed date to finish the project

Real started date

Real finish date

(actual started date) – (actual end date)

Shows the progress of the project 
Uniquely identifies each test

Type test

Date when the test is performed

Any necessary comment for a test




Attributes
Component_ID

Type

EAN

Requisition_No

Availability

Comment
Customer_No

Name

Address

Code

City

Country

Contact_Person

CP_Title

Phone

Fax

E-mail

WWW

Comment
Employee_No

Name

Address

Code

City

Titlir

Phone

E-mail
Product_ID

Type

Quantity_Com
Project_ID

RegisterDate

Name

Approved

PlanStartDate

PlanEndDate

ActualStartDate

ActualEndDate

Duration

Status
Test_ID

Type

Date

Comment


Entity
HWComponent
Customer
Employee
Product
Project
Test


4.2 Logical database design

Logical database design follows conceptual design. It is the process of constructing a model of the information used in RGC based on the conceptual E/R.

4.2.1 Mapping Conceptual E/R to Logical E/R

The conceptual E/R shows three N:M cardinalities, between the entities Project and Employee and Project and Product, which indicates there will be intermediate entities (replaced by 1:M relationships) according to rules on mapping conceptual data model to logical
. 

After doing our conceptual E/R diagram we found several changes. These changes were about many to many relations and a single one to one relation. Following is the discussion we had to complete our logical E/R diagram. 

First we take EMPLOYEE ( PROJECT relation, which was a many too many relation. Our solution to this was to create a new entity called ALLOCATION. With this and a change in the attributes made the problem disappear. As Employee is a strong entity and project is a weak entity but essential for our system ALLOCATION got it’s primary key from both PROJECT and EMPLOYEE. 

Next we look at the one to one relation from MANAGER to PROJECT. As manager is the only person of the employees who have the authority to approve a project we’ve decided to remove this relation. We didn’t found the system future concerns for the company necessary where more “leaders” might occur. At the present time and the following years the increase of employers will maintain stagnated and changes of the procedure routine not to see as very important if happens.

Between PRODUCT ( PROJECT another many to many relation  occurred. Here the solution was to add a entity called PRODUCTLINE. By using the primary keys from the entities product and Project (both weak) we now created a unique relation. The main purpose with the table is to make it simpler to show that the Product contains of a lot of components. 

The last one to examine is the EMPLOYEE ( PRODUCT relation. Again we are dealing with a many to many relation and again we’ve decided to change it with a TASK entity which ensure us to easily find what then other employees exact job is in a particular project. Product is a weak entity but as a primary key we still use both EMPLOYEE_ID and PRODUCT_ID. 

The CUSTOMER ( PRODUCT relation might see a little irrelevant as it’s possible to go through project to find information about a product. But if the customer needs one particular part for his already closed project this option becomes relevant even though RGC don’t have a “doorsale” policy..

As you easily can see on an overall view this diagram contains many “circles “ e.g.

Project ( Employ ( Product (Project

The reason for why we need this circle is that the direct transactions is essential for the system. If these transactions were secondary we would have chosen to go through the already existing entities. This decision is followed up by the structure in RGC and the way they wants to handle the project. We are aware of the simpler way to do it with use of foreign keys as primary keys. 

4.2.2 Normalization

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

The transformation from OOA to E/R is partially complete, most relations already are in 3 NF because we have analyzed the classes (now entities) and attributes for these and removed iterations. We proceed with normalization from 1NF until BCNF in order to better understand our data. Normalization is done to avoid redundancy and updating anomalies.

General requirements when normalizing relations:

· All attributes must be maintained

· Relations should be in BCNF, though at least 3 NF 

· No functional dependency must be lost

· Loss-less joins – decomposition of a relation maintains all instances of the original in the decomposed relations. For instance our customer relation was decomposed into several smaller relations, one of which is Contact Person. All instances of the contact person from the larger relation must be found in the smaller relation Contact Person after normalization.

The following are relations for the prototype for the RGC administration RDB:

Allocation, Component, Contact_Person, Country, Customer, Employee, Post, Product, Product_Line, Project, Test.  Several of the these are discussed below in more detail, others are in Appendix C.

4.2.3 Normalized relations

Allocation

The relation Allocation was derived because the m:n cardinality in the conceptual E/R between Employee and Project required reduction to 1..m relationships, when mapping the logical design from the conceptual. The new entity derived, Allocation, is a weak entity with a weak relationship to Employee and Project, dependent on the existence of a project and employee, required its own attributes: Time aspect; Role_Name expressing what part the allocated employee plays in a particular project such as project leader; Comment on Task supplies information on exactly what production work an allocated employee will be responsible for – this cold be software design or component assembly. A weak entity receives all or part of its PK as FK from owner entity.

A manager uses the relation when allocating employees to projects. The manager assigns roles in projects, for example project leader. Via this relation a control mechanism is established for assigning personnel to only one project at a time (enterprise constraint) and ensuring personnel are assigned to a project. Through further development of the system it would be possible to provide statistics through this relation, for example on how long time projects generally run, how the actual planned start and approx end work dates compare with plans and how many projects an employee has worked on. 

Allocation

Emp_ID


Plan_Work_Start 
Plan_Work_End
Project_ID
Role_Name
Actual_Start
Approx_End
Comment

On Task
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PK: Emp_Id, Plan_Work_Start – 

Constraint: an employee can be allocated only once on any given day.

FK: Emp_Id, Project_Id

CK: (Emp_Id, Plan_Work_Start, Project_Id), (Emp_Id, Plan_Work_End, Project_Id) 

      (Emp_Id, Plan_Work_End)

This relation is normalized to BCNF.

BCNF: This relation could be suspect of violating BCNF because there are several composite determinants with the overlapping attribute Plan_Work_End but these determinants are all CK and therefore BCNF is not violated. Had there been a determinant with the attribute Plan_Work_End that was not a CK, BCNF would have been violated.

The attribute Approx_End is derived as follows: Number of days from Plan_Work_Start to Plan_Work_End is added to Actual_Work_Start. This will be used as a guide to determine when an employee is expected to be free for a new allocation.

Contact_Person

CP_Primary_Tel
Cust_ID
CP_Name
CP_Title
Alt_Tel
CP_Email

PK: CP_Primary_Tel 

Constraint: The CP Primary phone can be assigned only 1 CP. In a small company it can be same as company phone though. The risk of using a phone number as PK is that it can lack stability.

FK: Cust_Id

At the outset, contact person attributes were in the customer relation. As the contact person for a customer could be a multi-valued attribute it was removed with a copy of the PK from customer as a FK in a new relation Contact_Person.

Product_Line

Product_ID   
Project_ID  
Quantity

PK: Product_Id, Project_Id

FK: Product_Id, Project_Id

The cardinality between Project and Product is M:N instead of 1:M as per the conceptual E/R, because it has been determined the products are not singularly identifiable instances. To remove this a new entity in Product Line is introduced. The relation Product_Line contains only information on how many products of same kind are in a project. The relation represents a weak entity.
Test

Test_ID 
Product_ID
Date
Comment

PK:  TestId

FK: Product_Id

An additional relation Test_Type was under consideration as a help table, as we originally had Test_type as an attribute in the Test relation. However as our system definition does not take testing into account, we are only interested in confirming a product test was performed, when and if the product was accepted or rejected – nothing about the types of tests performed. 

Product Part

Product_ID 
Component_Id
Type
Component Quantity

PK: Product_Id, Component_Id

FK: Product_Id, Component_Id

This relation is similar to Product_Line. After much discussion it was clear that a M:N relation existed between Component and Product. The reason this is so, is that the same component types are not uniquely identifiable parts, such that when one is used it can be registered and found again in the product, for example through a serial number for the component. This type of situation results then in a M:N relation. This new relation arose by removing the M:N relation and placing a new weak entity between Component and Product.

4.2.4 De-normalization

After normalisation we had 2 relations: 1) Post with attributes ZipCode/City, PK ZipCode and 2) Country with attributes CountryCode and CountryName, PK – CountryCode (the code used for international dialling by the Danish telephone system).

The 2 relations resulted from normalizing the Customer relation, where there was a transitive dependency from the PK to ZipCode to City. We removed Country to its own relation as there would have been redundancy in the customer relation with a country name repeating in many tuples.

During the physical database design, we realized that the Post and Country relations could be joined although there would be some redundancy of Country by doing so. The redundancy is limited because we are not creating a complete Post relation populated with all Zip_Codes for Denmark, or on a global basis, but only for the Customers of RGC, about 50 in all. This means there can be some repetition of the Country and Zip code, although unlikely, (but we have not investigated if a zip code can have a double in different countries), and City can also be repeated, but we believe the Zip Code will not be duplicated, whereas City may be.

Removed from the relation is the Country Code as the Zip and Country form a unique identifier for the relation.

Post

Zip_Code
Country
City

PK: Zip_Code, Country
Although not the case here, redundancy can be reduced when joining tables by removing the need for foreign keys from several relations.

4.2.5 User Transaction


Figure 4.2 Transaction usage map

· A:
Produce a list of allocated employees for a specific project

This transaction starts at the “Project” relation entering Project_ID and then goes to the “Allocation” relation and lists all employees for that specific project.

Employee_ID and Project_ID are Foreign Keys in the “Allocation” relation.

· B:
Show project details for running projects for a selected customer

This transaction starts at the customer relation entering Customer_ID and goes to the “Project” relation and retrieves all projects concerning that specific Customer_ID.

4.2.6 The Logical ER


Figure 4.3 Logical E/R diagram for RGC Project Administration System

4.2.7 Generalization/Specialization when normalizing

There are 3 possibilities for representing generalization-specialization in ER models – 1 general relation, 2 relations with foreign keys from the general relation or specific relations for the specializations. Our choice is to use one general relation as only one attribute distinguishes the manager from employee – the manager can approve projects, which results when a down payment is received. Our system does not deal with economic aspects, it only registers if a project is approved or not.

New relations (entities) arise due to n:m relationships and attributes have consequently been divided into these new relation, which make some relations (entity) hold only few attributes, which make one wonder if their existence is right, but according to E/R technique they are.

Our input from the company on that aspect has been little due to the fact that the company does not see the needs of e.g. saving technical data on product, and it seems that new ideas from our side have to proof themselves as hidden needs for further acceptance.

4.3 Physical Database Design

4.3.1 Base Relations

To design the base relations we use Database definition language (DDL). Interbase is the target DBMS and it is compliant with the 1992 ISO SQL standard
 which we have used for DDL. 

The logical data model and data dictionary
 provide the data needed to create the base relations: Relation names, attributes, PK and FK, domain, default values, if nulls are permitted and if an attribute is derived and how this is done.

4.3.2 Physical Database Design

File Organization

Most PC-based DBMSs don’t provide the facilities to enable the designer to choose or alter the file organisation of the base relations. As a database tool we are using Interbase, which uses B-tree (Balanced tree) file organization, one of the most flexible and powerful techniques for indexing large volumes of data
.

Secondary index

Observing the transactions that we describe earlier, we can create a secondary index to ensure efficient operation of the system. Actually it is not necessary to make secondary index for base relations that we have now, it may be more efficient to search in the memory than to store an additional index structure because hey are small relations. In other words, for a small relation the execution time of a query might be increased because two tables have to be accessed – the index table and the base table-. Remember each index relation structure requires double space to save itself and the parent relation. The more indexes you have, the slower your database updates will be, as InterBase maintains that were affected by the transaction.  According to the size of the company the data to be saved isn’t so much and we haven’t any relation with more than hundred rows, therefore it’s easy to access without bottle-neck.  

4.3.3 Integrity constraints

Constraints are rules to ensure consistency. There are 5 types of integrity constraints:

· Required data- Some fields other than PK do not permit nulls.

· Attribute domain – can be defined to accept only certain valid values or formats: User ID for example has the format : 0000 – so all user Ids would have to consist of 4 digit integers. 

· Entity – PK not null.

· Referential – Prevent anomalies due to deletion, insertion and update by connecting tables with foreign keys. The strategies involved for this are No action; Cascade; Set Null; Set Default and No Check

· Enterprise – business rules, for example if RGC did not permit more than 5 employees to be assigned to a project simultaneously.

Examples of some important constraints concerning RGC administration system are illustrated below.

Relation
Required
Attribute
Referential
Enterprise

Allocation
FK Proj_ID

FK Emp_ID

Start_Date < End_Date

Id Emp_ID deleted or updated change Employee table

If Project_ID updated change Project table
Employee Allocation to only 1 project on any given day

Customer
Name, Address,

Telephone
Automatic Number generation for PK

Id format = 9999
No action when  Zip-Code deleted

If updated, change Post tables 


Employee
Name, address,

Telephone
Id format = 9999

Automatic Number generation for PK
No Delete if allocated




Project
FK Customer_ID

Approved default = Not Approved
Automatic Number generation for PK

Id format = 9999
No Delete if not Finish

If deleted no action

If updated change Customer table
Status can’t change before project is approved.

If status = Finish EndDate is reached

ProductPart
FK Product_ID,

FK Component_ID

When Product ID deleted, make change in Product table

When Component ID deleted, make change in Component table


Component

Id format = 9999
Set ID = Null when deleted

No action when

Updated


Product Line
FK Project_ID,

FK Product_ID

When Project ID and Product ID are updated or deleted, change Project and Product Table
Product line can only exist if Project exist

Contact Person


If updated or deleted change customer table
No Contact Person if no customer

Test


If updated or deleted change product table
If no product, no test

Table 4.4 Integrity Constraints

Note that in table 4.4 you can see what types of integrity we wanted to create with our tables. As Delphi 3 does not support all types (but Interbase 4.2 does)  it’s necessary to make triggers instead
. 

4.4 SQL and Delphi 3.0

Structure Query Language, most often referred to as SQL, is used in 2 ways: 

1) As a data definition language (DDL), i.e. to Create tables, domains and constraints for these.

2) As a data manipulation language (DML), i.e. to Insert, Delete, Update data and query tables.

A script
 or compilation of SQL commands is run to create the database and can be used to initially populate tables. This script may contain constraints, default values for domains or table attributes, stored procedures and triggers, which are similar to stored procedures but “fire” automatically when certain events occur, for example an insert of a new contact person causes update in customer relation of Contact Person ID for a Customer.

For data manipulation a simple typical SQL statement might be:  “Select * From Customer”; this is a query that would show the entire contents of the customer table. Queries can show results ordered by attribute (column) values or grouped by a summarized row value. Grouped by could show Total Sales for all customers in one Zip Code area.

Delphi is an “object oriented” language especially useful for doing Rapid Application Development (RAD). By selecting objects such as forms, buttons and grids from a huge collection, it is possible to quickly design a Graphic User Interface and for example connect it to a database.

The problems we ran into using SQL and Delphi are mainly the result of the fact that we have received about one week of instruction in the use of these tools. Some of the problems were:

· Working with the applications on separate PC’s and combining the code.

· Having “Zipped” files function at home.

· Using Delphi to create functionality in accordance with our functions list and transaction list.

· Using an automatic number generator function available in SQL 92 for our ID Primary Keys – apparently Delphi does not support this function.

· Creating Joins via queries so as to access data in separate relations at one time.

These few small problems aside, we were able to create a database according to our design and an interface that provided access and some functionality we feel satisfied the prototype requirements
.

4.5 Conclusion on Relational Database Design

At the outset of this activity due to the previous object oriented analysis, we are in a good position to create a relational database. Transformation from the PDC to E/R occurs without much difficulty as classes in OOA become entities in E/R, attributes remain as attributes, structures as generalization/Specialization can be used in ER represented as as superclasses (generalization) and sub-classes(specialization). 

Still the RDB design activity requires much consideration and discussion to ensure first, correct modeling as per conceptual and logical design and thereafter a proper physical design that permits various users to perform the transactions necessary with the required speed.
4.6 Presentation of Prototype system

Introduction

At the outset of the project we informed RG the outcome would be a prototype with limited functionality, so as to avoid great expectations and disappointment from the customer by delivering less than promised.

The purpose of this prototype presentation was to obtain feedback from the users on the interface, navigation and intended functionality. 

The prototype was demonstrated for RG and a constructor at RGC. The presentation lasted about one hour. We did not use enterprise data. The functionality was limited to viewing all customers, all projects, all employees and which projects and customers are connected.  Actors in the application domain are not going to work with the prototype during a test phase to provide feedback.

The developers explained the thoughts behind what we have done and would do if we had more time and the project required development of a complete system.

After our demonstration, RG worked with navigation through the prototype system in order to evaluate the Interface and Navigation. 

Result of presentation

In general RG and the constructor approved the results to date and in fact were surprised that the system had come this far in light of the short term of instruction in Delphi and SQL, a fact they were aware of. In this short presentation they could not evaluate if this system would indeed solve some of the problems that are the basis for this development project.

· Security

A main concern expressed by RG was Security and Authorization – a point we did not work with, but would have had we had more time. It would be important to have several levels of access – permitting only certain persons in certain situations to be able to change project requirements or see all employee data. Even the same people can have different roles requiring different degrees of security authorization, for example while project leader for one project a person has higher security clearance than while they are just working on another project. 

In regard to security, 2 fields were requested that show date/time and person that made a change, for example in regard to the components specified for use.

· Interface

Close buttons should be removed. Close from Exit in menu or “X” in right corner.

If changing window size, the size of fields should also scale-up so for example in a grid, all data can be seen without scrolling left/right.

Font used should be Arial to match other interfaces used at RGC.

· Data capability

A Comment attribute for Contact person is needed that holds data concerning the person’s authority, roles etc.

· Search
We note that our Search functions were called “old fashioned”. RG felt that a list box where one could choose directly what was sought after was best, but we would like to note the developer group discussed this point in depth and believe that either a search using pre-defined criteria is often a better solution, or a user defined search where applicable would be a very flexible means of search. 

RG and the constructor agreed that user defined searches would be a flexible means and did partially withdraw the previous comment on a list to pick from as the preferable search means, as for example it can be difficult to remember a product, project or customer number if that is all the list displays (which is actually a type of search list used at RGC). The fact that user defined searches were acceptable is in accordance with our actor specifications pointing out that the users in the application domain are routine IT users.
Conclusion on prototype presentation

The presentation provided us with valuable feedback from the coming users of the system, such that if we were continuing development, would unquestionably result in a product more satisfactory to the coming users, than had this presentation not taken place.

Had this been a longer project requiring further development, it would have been preferable to have the actors in the application domain work with the prototype for a test period, as such a test would give the users the opportunity to provide input to fine-tune the system according to their needs and requirements.

We also would like to note at this time that it would have been preferable for an observation session at RGC 

during the interface phase of object oriented design as this would have provided information we first got at this late date, but it was not possible to arrange a session because of lack of time at RGC.

This type of presentation is important because it uncovers aspects that perhaps the users nor developers had previously thought of.

4.7 Status of Prototype

4.7.1 Consideration on Functionality

Starting with RGC Main Screen, from here you can go to other main screens or special forms.

If time had permitted we wanted to build in some form of security, as roles and job descriptions differ, which ought to be reflected in the access information or the right to change things.

One might argue whether insert of employee happens in another system e.g. personal/ salary system, which then will proved the information, but we encountered it since it is crucial to Allocation.

Due to our little experience in database, we focused on implementing functionality that felt in the range of our capabilities. This meant primary to enable navigating in the system, creating searches on customer, project, enabling inserts of new customer and project. 

The delete issue is a mixed affair. Generally projects should be archived and saved for up to ten years, this would take a shadow database to be created where data could be transferred to eventually, as project are being closed, enabling constructors to find and look up information on old products (components) of interest for new project. But then there is the matter of how to separate this deletion from deleting wrong/ old data that has no direct value for the company e.g. customer data not related to any project or product. Due to an enterprise constraint telling that all first-contacts should be registered this kind of data can be large. At the closing point it is not clear to us how these thing ought to work.

We wanted to create an automatic number generator but Delphi does not support this so we didn’t activate the trigger in the script. It will be necessary to implement the generator procedure as code in Delphi. If time had allowed, we would have finished the trigger, which make it impossible to delete a project before it has been finished.
4.7.2 Consideration on Properties

The idea of the page control, as found with several screens like e.g. Customer, Project and Allocation was to present data together as it seemed practical and logical. Beside we avoided having too many menu-links and additional screen for each inquiry. All though it was clear that there should not be too much different functionality in one and the same screen, as this will likely course disturbance of the users work and undermine the clarity through out the system. As we worked with page control we found out how it takes several queries to show related data from many table in one and the same form, as we wanted do it all in one to begin with. 

A button line of the Delphi implementation; getting the basic knowledge on how to combine forms that each person had been working on separately or realizing the roles of SQL, scripts and Delphi  working together slowed us done a little, preventing us from developing real functionality. 

Figure 4.4 Screenshots from the prototype
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Conclusion

At the outset of this report it is stated we are in a situation that is extremely unclear to us. We were about to journey on, for the developer group, an uncharted path. At this point in time, 7 weeks later, we have traveled down this unfamiliar path – one carefully planned step at a time, using the applicable methodologies and theories of Project Establishment and Planning, Operational Management, Object Oriented Analysis and Design and Relational Database Design to get us to the end of that unknown path.

As we took those steps we were able to clarify the situation for ourselves and determine areas of RGC’ s business that required specific attention in regard to designing a simple small administrative database prototype. After these areas were localized, it was possible to define what this project was going to be concerned with – development of a project planning system to ensure data consistency, quality of information in connection with customers, projects, employees and materials used in projects. 

Passing each milepost along the path, it was possible for us to check our progress and determine if we were heading in the direction of the goals as defined by the project de-limitation, suggestions for the new system, the system definition, function specifications, user transactions, software criteria and interface designs.

Our conclusion is that we have throughout, kept our focus and created the basis for a business information system that if developed in full would provide RGC with competitive competency by making the company more responsive, more reliable, having the ability to react faster. RGC would be able to make better decisions concerning which projects they were able to handle over what timeframe, what manpower would be needed and when. All of this would permit RGC to use resources to add value to the service RGC provides, rather than waste resources resulting in the need for higher prices and possibly a lower degree of service. In other words this system would be a step in the right direction for RG to reach the goal of joining a supply chain.

The system we have designed prevents data loss as described by RG, through constraints, for example preventing the deletion of a project as long as the equipment was still running at a customer plant or by simplifying registration of data. The simplified data registration we have designed in the database means for example, that customer data is registered one place, but available for use throughout the system. One time, one place registration also provides data consistency.

We have designed an Interface that lives quite well up to the few initial requirements of RG, plus adjusted according to the prototype presentation.

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

Time permitting, we would have done further research on the use of Delphi for RAD and SQL for database design and manipulation. With the improved knowledge and time, we would have:

· Created more constraints and triggers to enhance data integrity

· Created user views for specific users

· Built in security and authorization measures

· Provided all functionality as per our function list and added some functionality such as Print of lists, forms.

· More error handling procedures to avoid program crashes

· User documentation for the program

The software criteria called for Usability, Correctness, Reliability and Testability. As previously mentioned, the prototype, if further developed would provide usability as required. In regard to Correctness the few clearly specified user requirements have been fulfilled. At this time the prototype does not run without errors or proper error handling so reliability is not in place at this time, but we would expect a completed system to be reliable with no reason for errors, data loss or program crashes. Finally the prototype is testable in its present state, but to a limited degree. Again if fully developed, a user test would have been possible to perform and adjustments made as per the test evaluation. 

Now at the end of the previously unknown path, many areas along the way have been explored, charted and several have become quite familiar to us. We have gained much knowledge about project establishment and planning, group work in a project, analysis of a business, systems analysis, database design and object oriented graphic interface design. We come off this path with skills that make us better prepared to take the journey down the next uncharted path we face, as we are all sure there are many unknown paths ahead.   

 Project Evaluation

Establishment

The project establishment phase was a fun and exciting phase during which the group is joining together and everyone is looking forward to start the work. 

Using a sufficient amount of time for project establishment and planning has proved to be tantamount to the success of a project. A properly established project with rules, roles, intentions, goals, risk evaluation where applicable, standards, methods and schedule is on the road to success from day one.

Educational process

The educational process of the project is invaluable and should not be underestimated as a dynamic and exciting means of learning. The nature of the project process requires research and investigation, discussion, decisions, evaluations, new decisions and re-evaluations based on the learning process. That one is deeply involved in the project, applying previously learned theory to the real world, lets one see “light at the end of a tunnel” in regard to many facets of the curriculum, where before there was only a black hole or a very foggy view at best. 

Project progression

In that we were able to follow our plan very closely and keep our baselines and toward the end were about 1 week ahead of plan, the progression process was a positive experience. It was exciting to see how steps were approaching, being completed and at times having to revert back to some of them while simultaneously moving forward.

This iterative process sometimes felt rather exhausting, when long gone decisions re-opened, for discussion and that one would never come to an end. Mostly we agreed on the necessity of having them, even though at times we felt the pressure of time.
Learning Experience

When following methodologies and doing the related work, it was like doing individual disciplines. The real overview came when we had to go back to make sections consistent with each other.

· OPM – It was possible to go deeper into the very large subject matter, which we have only been superfluously exposed to up until the project start. While working with OPM it was a repeating issue whether to include more than 2nd semester curriculum which we did decide to limit ourselves too. The fact that there had been no previous report incorporating OPM had an impact on our work attitude – causing doubt as to how to proceed 

· OO – The methodology seems to be a good means of grasping a complicated situation and in particular seems quite suitable when going to a relational database design afterwards. 
· RDB – This area was not quite as abstract to us at project start as OO methodology, but putting the theory to work is absolutely the best way to gain proficiency in this area. 

· Delphi – Unfortunately the instruction prior to project start was so short that it is even now difficult to make any judgement on Delphi. We were like a blind person tapping on the pavement attempting to find where the road and sidewalk divide. We did manage to develop an application with Delphi and by using the learn-as-you go method there was something to gain from this, but it was too brief a contact with Delphi in a situation that didn’t allow for study and understanding but called for results here and now.

Group Work

The group we put together was an excellent well functioning group both socially and in regard to the assignment which of course meant that the experience was overall positive. There were good, hard, long, intense, heated discussions that sometimes provided beautiful solutions and at other times left us at first with more questions than answers. We had our moments where somebody would go far to defend an idea, but this has still not damaged the good cooperation that has characterized for group 3 since start.
Group work has its positive and negative aspects. The end product might be better than if an individual person did the entire job, because varying viewpoints and input get all about a subject. On the other hand, group work is very time consuming because of the many discussions and need to reach consensus. 

Thanks to a fine estimation of time resources the work load has been spread out quite reasonable, at no point have the individual assignments been too overwhelming. Still 7 weeks of group work is very demanding – since every little thing is disucssed. 

We stated in our internal charter the leadership should pass around each week. Some were better than others, but it has been a valuable experience for us all taking the role as leader and watch how differently we chose to cope with that situation – and getting inspired by a thing or two that someone would do differently.

The daily written agenda proved to be good as it supported the group in accomplishing the daily work. Everyone knew what to do and by the end of the day, it became easier to estimate the work ahead.

Advisors

Michael Claudius, our project advisor was very helpful and provided much assistance along the way. This resulted in high quality work from the group. We did not have a great deal of contact with other advisors, but during the initial phase of OPM, Klavs Frisdahl was naturally available for us and during database design, Allan Helboe Nielsen provided assistance as needed.

Company

We were kept at a distance and there can be several reasons for this. Closer contact could have provided a better result and faster.

For the future, it is necessary to explain to the customer that although it might be time consuming to have the developers doing interviews, observation, questionnaires, tests – the time and money spent on that will prove to be well spent. The product will be one that the users go in for and that does the job required. Also it should be remembered that the actual actors in the application domain should be involved in the development process, not just the buyer of the product.

Product

· Report - As a starting point we wanted to include more theory in the report, but manage to reduce the theoretical content, as there primarily should be comapny related material. Still some part might seem contain to much theory if the reader is a teacher, but our concern was that even our user should be able to understand the content without to much of an IT background and then it gets hard to get around general explanation.

Particular the OOA-D part contains may table and figures where it seems relevant to put some explanations, in order to make it understandable to any person.

· Program

A thing that could have been done differently concerns the prototype If the prototyping was done parallel with writing the report and the ordinary assignments, we believe it might have produced an improved technical result and also more in accordance with the principles of RAD.    

Personal opinions

Carrie: I am confident that we did the product right, but whether we did build the right product is another question. To see the reaction of RGC when being presented of our prototype was rather interesting, watching his skepticism  come up. One must imagine that we came to him and asked or an assignment and not the other why around. He had an awful lot of ideas that had to be sorted out first, and actually his was less aware of specific needs which we did try to uncover during the different analysis. He was likely surprised of the out come when seeing our prototype, since we started out talking about inventory. The role as file-manager was rather craving, just as the leading part proved to be, doing both at the same time turned out to be a bit difficult and did not give a satisfying result. This project work period is said to bring us some kind of overview of all three subject, and this can only be confirmed, though I admit that it at times feels like learning it the hard way.

Harvey: The subjects of logistics, business information systems, inventory management, total quality management and business process reengineering are so encompassing that although I have gained some insight into these areas I still feel it is superficial at best. Object oriented analysis and design has been to me a perplexing, but fascinating area. It seemed highly theoretical and abstract at the outset of the project, but the project has provided great benefit to me in understanding what object oriented analysis and design are about and how to use the tools in a practical setting. I enjoyed working with the object oriented methods and database part of the project and would hope to work with these again in the future. Our knowledge of SQL and Delphi was far too limited at the outset of the project and time too short to go into these areas on a deeper basis which I regret as these seem both important and useful. In regard to group work, it is no doubt necessary for large scale projects, but I think an individual could have completed this particular project in 75% of the time used. In my opinion we hadn’t enough contact with the company. My fellow group members lived up to my expectations of energetic, diligent, persistent, highly capable people that produce quality results. Project advisor Michael Claudius, while invaluable to the quality of our products, has difficulty in keeping appointments or informing that he is not able to keep these. All in all I am extremely satisfied with the group and the products.

Jama: The qualification is earned not only the theory that we get during the 1st and 2nd semester, but also the practices that we make during this project. The project gives an impression of the practical work involved in combination of different activities such as pre-analyses, analyses, design and implementation with RAD.

In relation to the time used, it should be emphasized that many simplifications and de-limitations have been done, as we couldn’t solve all problems of RGC.

Based on my experience of participation of some other previous projects of this level (higher education) my focus was to finish on time with right product for right process. We had have some critical conditions during the report course that can lead a deviation of the track and we overcome them due to our hard-work and compromise of each other’s idea.
Kenneth: In the beginning we analysed our weak point to be limiting ourselves. I noticed several weak points during the project period but because we used a lot of time in planning it turned out not to be such a big problem. The group did a very good job making the homework for next day. This helped us to keep our plan and gave us the necessary overview to do a better job. We have showned that we could work intensively and concentrated and still maintain the good mood and humour. Our connection to the advisors has been good though sometimes it was not possible to be on time. This because the group had to finish a few things sometimes or the advisors had overlapping meetings with other groups. All this was compensated from the advisors  by giving us the famous “only 5 minutes, then” when necessary even-though the advisors were in a hurry. Another thing concerning the group members was how we supported each other. Where one felt unsecured the others supported the person and the person paid back by supporting where it felt its strength. This was characteristic for the group from the beginning of the project but as a matter of fact just reflecting how we really are in our daily routine at Roskilde business college, School of Computer Science.

In all I have been satisfied with all group members and the work fulfilled according to expectations before the project.
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� See Appendix A, Pre-analysis, Interview. This section is based on information obtained during interview.
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� See section 1.5 Logistics and Supply Chain Management


� See Section 2.6
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� We will not go deeper into these 3 theories but refer to Production Operations Management by Thomas E. Morton for further information about the theories


� See Appendix A, Interview
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� Section 1.5.5 Vital factors


� Webograhy 17


� (Cycle Time - the total time it takes to complete a process from the customer's request to their acceptance of the output. Every process, as actually performed, is comprised of value- added activities and non value-added activities (waste)).
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� See bibliography 9, ch. 2.8 side 53
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� See Appendix B


� See Appendix A





� See bibliography 6 – p.71,73


� Divided by sub-systems


� The possibility that this happens is out of question, if yes though it turns into a law case .


� [..] are suggestions for attributes


� See Bibliography (9, Chapter 4)


� See Bibliography  9, p.95


� See Bibliography  9 p 101-102


� See Appendix B, Behavior for hardware component and project


� We learned at a later date from RG that the hardware components are not tested.


� This state-chart is version 2. Version 1 is to be found in appendix B.


� See Bibiliography (9, p.173)


� See Appendix B


� See section 2.6 for further information on actors and use cases.


� See Bibliography (9, p.178-180, figures 8.3 – 8.6)


� See bibliography (9, PAGE ???)


� See Table  2.8 functions in OOA


� See Appendix B


� See Appendix B


� See Bibliography 9, p.261


� Interbase 4.2


� Rapid Application Tool (As Delphi)


� See Bibliography (3, chapter 7)


� See Bibliography (3, page 157)


� See bibliography (3, p. 245)


� See bibliography (16,)


� See Appendix C


� See bibliography (16)


� See bibliography (3, p. 258)


� See SQL-script Appendix C


� See Appendix C


� See Section 4.6 Presentation of Prototype
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