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Preface

Purpose of this Report

This report is a second semester project at Roskilde Business College, School of Computer Science. This report and presentation will be the basis for our second semester oral exams.

Audience

The audience will be datamaticians teachers and students at Roskilde Business College and workers at UNICEF Supply Division.

Acknowledgements

We are particularly grateful for the great help we got from our teachers at Roskilde Business College, Computer Science Department especially to our advisor Klaus Frisdahl. Our special thanks also go to Michael Claudius, Susanne Ruge and Henrik Kjær.

We are also grateful to Herbert Kwizera at the director’s office in UNICEF Supply Division, Denmark for the much help he gave us in the carrying out of this project.

Big thanks to the members of our group dubbed 3M +C for their endurance and concentration throughout this project. We need a cool beer after all !! 

We hope this teamwork will continue in the future.

Project Establishment

As a project group, we are going to do a feasibility-study of UNICEF SUPPLY DIVISION in Denmark, in order to solve some possible problems that the organisation faces in its daily activities, especially with their database systems. From this feasibility-study, we will try combining the Managerial, System Development and Programming subjects to come up with a possible solution, which will enhance the organisation daily activities by proposing a prototype database system.

Purpose of this Report

This report is part of the second semester project at Roskilde Business School, International class for datamaticians. It is intended to give us the students, a working experience in analysis of an existing organisation using our knowledge of Business management, System development, Programming and Database, to make a report on the problems the organisation faces and to provide some solutions.

The project will be concluded with an oral presentation exam, which will be defended by the various groups concerned, and a prototype solution will be presented to the concerned organisation.

Audience

The audiences to this project will our project advisor, Mr Klaus Frisdahl, other supervisors at Roskilde Business College, an external supervisor, UNICEF Denmark and future students at Roskilde Business College.  

Business Analysis

This part of the project deals with the daily running of the non-profitable organisation. The various roles and functions of the organisation will be analysed and problems and solutions suggested in relation to their business activities. 

System Development

Based on the business analysis, we will then do a pre-analysis of the organisation taking into consideration some of the functions and roles in the organisation. Then an analysis and design of the system will be made from object oriented analysis and design procedures.

Database

In the strategy and analysis phase, we will study and analyse business requirements. We will interview users and managers to identify information requirements and future system specifications. We will also create models of the system by transferring the business narrative into a graphical representation of business needs.

In the design phase, we will design the database based on the model developed in the analysis phase. The completed design usually consists of a relational diagram that details the database structure.

In the build and document phase, we will build the prototype system. We will write and execute the commands to create the tables and supporting objects for the database. 

In the transition phase, we will refine the prototype.  Carry out user acceptance testing, conversion of existing data, and any required modifications to the prototype system.

In the production phase, we will deliver the system to the users and operate the production system. After monitoring system performance, we will enhance and refine the system.

Programming

From the system development analysis, we will use the documentation gathered from the object-oriented analysis and design, from the above to make an EE/R diagram. We will then use EE/R diagram to implement a prototype system using Java applications.

Project Resources

The resources available to the group are to be divided into two categories, the technical and human resources

Technical Resources:

From research and available knowledge, we assumed that the listed tools would be needed to successfully complete the project.

Software:

Microsoft Word 97/2000/XP (word processor)

Microsoft Visio Pro.  (Software development design tools)

Microsoft PowerPoint (Presentation tools)

Microsoft Project (Project Plan Tools)

Interbase v 5.4 (Database Management System)

Text Pad v 4.0 (Programming tools)

Java v1.3 (Application programming)

Hardware:

Personal Computers ( both home and at school)

Printer

Floppy and CD-R Disk for backup

Human Resources:

Listed below are names and addresses of the team members

	Name
	Address
	Nationality
	Telephone
	E-mail

	Ahmad Abdalla
	Bispebjerg Parkalle 60

2400 København 
	Danmark
	20946961
	Amadii@hotmail.com

	Carine Biha
	Københavnsvej 66F, 48 st.

4000 Roskilde
	Burundi
	26595133
	Carin_n@yahoo.com

	Fred Ferim
	Lundtoftegårdsvej 2mf

2800 Lyngby
	Cameroon
	28560020
	fferim@sol.dk

	Kerwhen Nyahn
	Grønjordskollegiet vær.2722

 2300 Kbh
	Danmark
	28475622
	Just_9@hotmail.com


Project Advisor:

Klaus Frisdahl

frisdahl@rhs.dk
This is our project supervisor. He is to aid us with solutions and guidelines in order for us to carry on successfully through the project. 

Experiences:  Project leader at IBM Europe department for Competitive Marketing Support.

Academic Achievements: Natural Sciences Education (RUC), Communication Education (RUC),

IBM’s internal marketing Education.

UNICEF Contact Person:

Herbert Kwizera:

hkwizera@unicef.org
This person will be our link to the organisation we are working with and he will help us to make the necessary contacts with the workers in the departments we are interested in, including the times of meetings.

These are some of the strengths and weaknesses of the group members.

	Members
	Strength
	Weakness

	Ahmad 
	Patient, always on time and ambitious.

Experience in programming.
	Over reaction

	Carine
	Hard working, ambitious. Good at compromising, Patient. Good overview on System Development.


	Easy to  become confuse,  missing   some experience in programming

	Fred
	Good overview of Management and System Development. Hard working and likes to finish what I started. Patient listener.
	Average on Programming. Watches a lot of TV.

	Kerwhen
	Persistent, always on time, ambitious and easy to learn

Experience in Business and computer science.
	Just don’t give in so easily during discussion, sometime get a little bit irritated.


Our group is fairly balanced, because we have got experiences in various subject areas, which we intend to use efficiently in the project work and we are positive on performing our individual and collective tasks to the best of our abilities. As a group, our weakness is that we lack the ability of communication; everybody wants to talk at the same time, which is very irritating. Compromising on simple issue is another problem, because everybody wants to get his/ her views. 

As matured individuals, we are working on the above-mentioned problems and strengths so as enable us as a group, to work together smoothly.

Roles:

The group is divided into various roles in order to facilitate the working process and ease the workload of each group member. Below are the specifications of the various functions.

Project leader: Kerwhen Nyahn

The function of this person is to make sure that everything runs smoothly during the project, his/her responsibility is to make sure that we stay within the time frame stipulated by the group, so as to enable us to meet the deadline.

Secretary: Carine Biha

The secretary is responsible for taking notes during the project work as well as keeping track of such thing as logbook, minutes of meetings etc. He is also responsible for reminding the group on previous days work, that is, where we ended and where we are to start.

Contact Person: Ahmad Abdalla

This person has to be the link between the group and the project advisor. He should be the one to explain the problems and/or questions the group might run into and expect possible solutions. He is also going to make appointments with the company contact person and make schedules on behalf of the group.

Treasurer and Back-up person: Fred Ferim 

The treasurer’s function will be to keep fines generated from latecomers and also to take care of group expenses like the procurement of study materials.

This person will also ensure that back up is made after every work session and copies will be distributed to other members via floppy disks and also through our common email address. 

Risk Analysis:

We analyse the risks that the group might encounter in the course of this project and in order to be successful in our project, we decided to make some risk analysis and possible solutions to these “expected” problems.

	Risk
	Consequence
	Occurrence
	Preventive Actions
	Contingency Plan

	Illnesses more than 2days
	Delays

Stress

Increase work load
	Low
	Avoid stress and over working.
	Send the day’s work through e-mail to ill person. 

	Lack of communication
	Work delays

Loss of motivation


	High
	Create a group email, exchange telephone numbers & listen to others.
	Listen to other’s opinions and if deadlocked, consult advisor. 

	Loss of motivation
	Stress

Delays
	Low
	Take a break and have some fun.


	Express our problems freely to others and come up with concrete solutions.

	Travelling


	Delays

Increase work load
	Low
	Try to solve problem by other means e.g. by phone or email.
	Concerned person has to work harder to catch up with the rest.

	Lose of back-up
	Very high
	Low
	Have back up material with us all working days.
	Do back-up everyday and by all group members in different disk drives. 


 We realise that the risk that, the group doesn’t face enormous risk of not succeeding, since most of the risk occurrences are low and we also have preventive and contingency plans in case of uncertainties. Using these guidelines, we hope to carry on successfully with this project and meet our deadline.

Work contract

Working hours

The working hours for our group will every weekday from Monday to Friday, from 08:30 to 17:00

We also decided that we would meet one day in the weekends, most probably on Sundays.  

Working place

Roskilde Business School, Datamaticians Department and Copenhagen.

Decision Making

When making decisions on project work, all group members’ opinion are taken into consideration. If a vote is needed, it is the majority that will prevail. If it is a draw, the project leader will be the one taking action by including a third opinion, most often a supervisor, to evaluate the situation.

Working process

Every working day, the group will start by briefly going through what was done the previous day, and the assignments of the day will be based on this. The project group will always work together to solve all the problems encountered. At the end of the day the group will find out, if homework is necessary for the next meeting. 

Financial procurement

In case of any expenses made by individuals on behalf of the project work, the group members should share the expenses with the concerned individual.

Communication

The primary communication form when not working with the group is a phone, and if possible the member’s cell phone number is used. If a member of the group is not available through a phone, email is used. 

Absence

If a member will be absent for a days work she/he should contact the others preferably by telephone or email. This should be done early in the morning. If the member not showing up had homework to do, he or she is requested to send this by email to one of the others in the group. 

If the absence is lasting for more than one day, his/her work is divided between the others in the group. During the absence, the work done during the day should be sent to the one absent to keep him/her up to date.

The reason for being absent should be beyond the absentees’ control. 

Sanctions

If a group member is late by 15 minutes she or he should be fined an amount of Kr.10. If it is 30-minutes, the fine will be Kr.20 and if it is above 30-minutes, then the fine will be Kr.50. Absenteeism without good reason should be fined Kr.100.

One member of the group will be bestowed the responsibility of keeping the money.  The money collected will be spent on a well-thought out purpose at the end of the project. 

By signing this contract, I declare my agreement with the written terms

Kerwhen  Nyahn.                             Ahmad Abdalla

Project Leader                               Contact person

___________________              ______________________

Fred Ferim.                                      Carine Biha

Treasurer and                                 Secretary

Back-Up Person                                         

_____________________          _______________________

This contract was signed on the: 

__________________________

Conclusion and Resolutions:

Our group is well organised and well co-ordinated by our hard working project leader. We understand one another and usually spend most of the time together getting to know each other’s weak points. 

Sometimes during the weekend, we meet and study together if we don’t understand certain topics etc. 

The group members have also decided to do their utmost best in this project and to be on time for appointments and schedules. 

We know that this is challenge to us and we are determined to make a good project out of this work and be finished on time for the final presentation.

1 Business analysis

1.1 Introduction of the Organisation

UNICEF is a branch of the UNITED NATIONS ORGANISATION, with it’s various roles and functions clearly specified. Before going into the details of UNICEF, we will like to briefly introduce the parent organisation (The United Nations), in other to get a complete overview of the structure and other branches of the UN.

The United Nations officially came into existence on 24 October 1945, when the charter was ratified by China, France, the Soviet Union, the United Kingdom, and the United States and 51 other signatories committed to preserving peace through international co-operation and collective security. Today, nearly every nation in the world belongs to the UN: membership now totals 189 countries

The UNITED NATIONS comprise of many other branch organisations with various functions and specified structures. Below is a general structure of the UN, including the branch where UNICEF belongs.

1.2 UNITED NATION STRUCTURE 
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UNICEF was created in December 1946 by United Nations to provide emergency aid to children in Europe who faced famine and diseases after the World War II. Since then, great deals of events have happened to the organisation in the years that followed. Below is an overview of the years and events in the life of UNICEF. 

1950,Unicef extends the tasks to include working with children’s and families throughout the developing world. 

1953 UNICEF became a permanent part of United Nation and UN General Assembly extending the UNICEF mandate indefinitely.

1954 American movie star Danny Kaye became the UNICEF ambassador 

1959 UNICEF focused on children’s rights to education, health care and good nutrition.

1962 UNICEF started supporting teacher training and supplying classroom equipment.

1965 UNICEF was awarded the Nobel Peace Prize for promotion of brotherhood amongst nations.

1979 International year of the Child, this was marked by celebration around the world, people and organisations reaffirmed their commitment to children’s rights.

1981 Breastfeeding Code was approved, the International Code of Marketing of Breastmilk substitutes to stop a decline in breastfeeding.

1983 Child Survival and Development Revolution was launched to save lives of children each year through programs that control dehydration from diarrhoea, immunisation of children, supporting breastfeeding and good nutrition.

1987 a Landmark UNICEF studies that prompted a global debate on how to protect children and women from negative effects of economic adjustment and reforms was introduced.

1989 Convention on the rights of the child, this became the mostly widely accepted human rights treaty in history.

1990 World Summit for Children. United Nations in New York City sets a Ten-year goal for children’s health nutrition and education.

1996 War’s escalating effect on Children and Conflict received high-level attention.

1998 United Nations Security Council debates children and conflict. The councils first open debate on the subject concerning impact of wars on children.

2001 Say Yes for Children campaign launched. Built on this momentum, with millions of children and adults around the world pledging their support for critical actions to improve children’s live.

UNICEF in Copenhagen:

To concentrate on our project proper, which is UNICEF SUPPLY DIVISION in Denmark, we will briefly introduce their basic daily activities. 

Based in Copenhagen, Denmark, with offices in New York, Pretoria and Turkey, Supply Division is integral to UNICEF programme co-operation, overseeing the procurement of over $500 million worth of supplies each year. In addition to purchasing essential commodities for children, the Division provides procurement, logistical and technical expertise to UNICEF headquarters and field offices. Supply Division works closely with field offices and UNICEF's Programme Division to develop supply policies and strategies that support national development goals for children. The Division maintains very close co-ordination with the World Health Organisation on immunisation and drug technologies and logistics, and with many United Nations and NGO partners on common approaches to product specification and procurement.

Supplies are crucial to UNICEF's emergency response capacity. From its Headquarters in Copenhagen, Supply Division is able to dispatch emergency supply shipments within 24 hours of receiving an order. In 2000 alone, more than 45 charter flights delivered critically needed emergency supplies. Copenhagen staff works closely with the UNICEF Emergency Operations Centre in New York to monitor emerging supply needs during the course of an emergency, and in planning supply needs for reconstruction and rehabilitation. Among the most vital emergency supplies are emergency health kits - developed in collaboration with WHO - that contain medical and pharmaceutical supplies to meet the needs of 10,000 people for up to three months. Education kits - like the "school in a box" - contain classroom and recreational materials for up to 80 children and can be used in temporary schools.
1.3 Organisational Structure
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1.4 Structural Analysis

UNICEF supply division comprises of 1 supply director, with one secretary as a staff function, below the director, are one division and six other functions, with their own directors and subordinates. These functions are Supply-Chain Management, Director’s office, Human Resource, Finance, Budget and Administration, Quality Assurance and Information Technology. The one division is Supply Programme.

 Below the supply chain department, are four other functions with their own directors. The Supply Programme division in New York has four divisions and one function based New York. 

Based on the structure we assume that this structure has a broad span of management, because of the number of employees to a manager. This implies a flat structure with few hierarchical levels. Decision-making is decentralised to lower management and field offices, making this organisation a learning organisation.  

1.5 Strategic Analysis

The UNICEF supply division mission statements came into existence from various sources and participants, using a “bottom up” working approach. Using a video exercise as inspiration, participants were asked to prepare a Mission Statement for the Supply function or the Supply Division. Five groups met, debated and each developed a statement. These were subsequently reviewed and brought together into a single formulation. Three statements came out of this exercise, one for the Supply Function, one for Supply Division and a very special one, from a Child's perspective 

1.6 Mission Statement

Mission Statements - The Supply Function

We, in UNICEF, have the commitment and joint responsibility within the supply function, to facilitate the demand, access to, delivery and proper use of essential quality supplies and supply-related services, in a timely, efficient and cost effective manner, for the survival, development, protection and participation of Children and Women in the realisation of their rights.


Mission Statements - The Supply Division                                                                                                                           Supply Division provides supply solutions in support of children's rights. It uses its knowledge, expertise and integrity to provide UNICEF offices and their partners with the supplies they require, focusing on core commodities and commitments, or offering appropriate procurement alternatives. It will deliver the right supplies and services, on time, at the right price and from the right source. It provides rapid and efficient support in emergencies. It develops innovative solutions and expertise about supplies required for emerging and evolving problems. It develops recognised standards for key supplies and services.

Mission Statement - The Demands of the Child

In order to fulfil my right as a child and young person, I urgently need the support of UNICEF, and all of it's many partners. Among my many needs are those relating to things - like vaccines, medicines, clean water and school supplies. To help me, please support those responsible in my country for providing us with access to information and services. You can best do this through my country's leaders in government and civil society, especially those working in the commercial sector. The quality of my life can be transformed by your technical know-how, new research and technology. This new approach may mean strengthening your own capacity and changing your roles and responsibilities in a way, which directly impacts my life, my family, my community and my nation.

1.7 Goals and Strategic Plans.

UNICEF SUPPLY Division goals and Plans

There are many goals and plans that supply division is concerned with, explained below are some of the medium term strategic plans of the Supply Division.

Girls Education 

Supply division supports the development of low-cost, community-based kindergartens, which focus on young children’s psychosocial development. UNICEF equally supports programmes enhancing parent’s knowledge of early childhood development and also provides school emergency kits to disaster areas.

Child protection

Children living on the street, orphans, children in conflict with the law, child victims of prostitution, child labourers, child drug abusers and disabled children all need special protection. UNICEF works with its counterparts to make child protection issues a national priority 

UNICEF encourages and supports government in its work to help children realise their rights by:

-Promoting children’s and women’s rights in the form of government legislation for the rights of children and women.

- Support programmes that will teach at-risk children how to protect themselves from exploitation and abuse.

HIV/AIDS prevention
 UNICEF provides Access to Quality HIV/AIDS Drugs and Diagnostics project is part of a UN-wide strategy to improve access to HIV treatment. The strategy is meant to promote rational use of drugs; affordable prices for medicines and diagnostics; sustainable financing; and reliable health and supply systems. The aim is to help increase access to drugs for people in developing countries living with HIV/AIDS.

Immunisation
 Supply division is responsible for procuring all vaccines and devices for the global campaigns to eradicate polio, eliminate neonatal and maternal tetanus and control measles, as well for other UNICEF immunisation programmes and the countries receiving vaccines from the Global Fund for Children's Vaccines. UNICEF is now one of the world's largest purchasers of vaccines for developing countries, supplying vaccines for 75% of children in those countries.

Early child development
Drugs and medical supplies are provided to pregnant women and infants to help improve their health. Educational programs are also made available to women to educate them on the advantages of breast milk as opposed to other breast milk substitutes. Clean water and other medical kits are also provided to rural areas to help increase and sanitation and hence, increase living conditions. 

1.8 Business Process

UNICEF Supply Division has a series of business activities that they carry on. Firstly, we will like to look at their financing activities.

They receive grants and donations from member states of the UN and from well wishers and other Philanthropies. UNICEF Supply Division also receive request from customers such as, NGO’s, Governments etc who order products through UNICEF Supply Division, based on their experience in the area of supply chain management. UNICEF Supply Division does not make profit from this activity but the customer covers the cost. They also sell some artefacts such as tee shirts and post-cards to generate income.

How Does UNICEF Supply Division do Business?

-Procurement services

-Relief services
1.8.1 Procurement Services

What are Procurement Services?

Procurement Services is the core competent of the supply division. Through Procurement Services, UNICEF Supply Division acts as a procurement agent for customers, purchasing and delivering supplies and sometimes also providing technical and local logistical support. These customers can be a Government, an international Non-Governmental Organisation (NGO), the United Nations or other international development agency.

1.8.2 The particular strength of UNICEF in procurement is:

Extensive experience in buying quality supplies at competitive prices for developing countries. There is constant attention to technological advances while ensuring best value for money.

Knowledge and expertise on essential supplies for children. 

UNICEF's operational field structure, which facilitates the selection, planning, receipt and distribution of these essential supplies. 

Co-operation with procurement activities of other UN agencies in the country, to ensure consistency of approaches in line with the principles of the UN and common services strategies. 

Technical assistance to national supplies systems to increase the country’s self-sufficiency in providing essential supplies for children. 

How does Procurement Services work?

Customers who would like to use UNICEF Procurement Services can request a cost estimate for the commodities that they are interested in purchasing. The request can be directed to UNICEF Supply Division, or to a UNICEF field office and must include contact information, funding source, name of the project and consignees name and address.

The customer must sign a purchasing agreement to formally establish the relationship with UNICEF. 

Relief Services.

Grants and donations received from member states and other organisations are used to purchase relief products and services listed below in order to respond to emergencies and in other needy areas such as in developing countries and disaster zones. UNICEF Supply Division in Copenhagen purchases these products and keeps them in their warehouse for packaging and distribution.

UNICEF Supply Division has field offices in many countries that take care of the distribution of relief supplies. 

1.8.3 Weakness:

Too much bureaucracy due to many procedures and rules. 

Working with different nations proves to be problematic due to misunderstanding and delays.

Dependence on donors makes it difficult to plan projects.

Trying to be neutral in operations lead to difficulties in decision making.

Products

These are some of the products that Supply Division Procures and distributes.
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 Vaccines/ Biological
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 Cold Chain Equipment
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 Pharmaceuticals
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 Nutrition Supplies
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 Medical Equipment
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 Medical Consumables
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 Rehabilitation and Disability
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 Medical and Hygiene Kits
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 Laboratory Supplies
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 Diagnostic Testing Supplies
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 Water and Sanitation Supplies
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 Warehousing Equipment
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 It and Office Supplies
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 Identification and Signage
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 Staff Supplies
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 Communication Equipment

 

[image: image25.png]



[image: image26.png]


 Printing
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 Education Supplies
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 Transport Equipment
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 Fuel and Lubricant
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 Shelter and Field Equipment
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 Clothing and Footwear
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 Household Supplies
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 Agricultural Supplies




1.8.4 External Environment 

Suppliers

These could be any manufacturing or service company providing the necessary goods and services needed by UNICEF Supply Division. These could be cars, medical stocks etc. UNICEF Supply Division purchases directly from the suppliers and have special offers from their suppliers.

Competition

Competitors are other organisations that provide the same services as UNICEF Supply division. These could be organisations such as UNDP s Inter-Agency Procurement Service (IAPSA), Médecins Sans Frontieres (MSFL). In order to be eligible for grants and services, these organisations have to be efficient and reliable in the activities.

Other influences

Some of the opportunities are occurrences of disasters and war. This will increase the chances of these organisations having grants and donations to continue with its daily processes. This cannot really be seen as an “opportunity” in the business sense of the word, because they don’t wish for these things to happen, but it increases their business activities and keeps them running.

1.9 Cultural Analysis

Culture and Motivation.

UNICEF has both visible and invincible cultures. 

Some of the visible cultures are the prohibition of the employment of relatives and family, the prohibition of discrimination or racism and no smoking is allowed in working environments. One of the one strongest visible aspects of UNICEF cultural practices is the promotion and support of children. USD has a multicultural employee environment. It is strictly forbidden under UNICEF rule for procurement officers to do business with those companies that violate basic human right such as using child or slave labour factors of production. 
Motivation:

Assigning responsibility to their staff members, sending some staff on training courses, high salary and medical insurance is part is some aspects of motivation. There are other benefits such as travel benefits and the possibilities for staff members to take their children to work if necessary. 

UNICEF operates as a learning organisation working with partners such as governments, civil society and other international organisations using a human rights approach to their work.

1.10 Logistics and Supply Chain Management

After taking a closer look at UNICEF Supply Division (hereafter USD) in Copenhagen, and analysing it’s core business activities, we realised that USD’s main activities are focused on some concepts of logistics and inventory management, integrating Business Information System (BIS) as a strong part their daily operations.

How Logistics is been utilised in USD: 

The process of the flow of goods and services in USD starts with procurement of materials from their various suppliers. The next process is the flow of the procured goods from the suppliers to the USD storage facilities at Freeport in Copenhagen. This facility also stores supplies for UNHCR and IFRC.

Within the storage facilities, the goods are sorted and pack as packages according to UNICEF’s criteria. These packages comprise of 29 different kits such as “School in a Box”, the Recreation kit and Emergency health kit. These kits are shipped to 75 countries implementing their global supply network.

Below is good example of USD’s logistics management process:
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Suppliers:

Those are finished-goods producers who supply USD, such are pharmaceutical companies, car producers etc.

Procurement:

USD’s experienced and well-trained staffs carry on this process using UN rules and regulations.

There are two forms of procurement at USD, if the procurement is under $ 50.000,00 UNICEF field offices in other countries procures the goods, but not medical supplies and if it is above the said amount, the procurement is done by USD.  

Operations:

In house operation are handling and packaging of the finished-goods in Freeport Copenhagen.

Distribution:

Goods are usually shipped and sometimes during emergency situations, planes are used.

Upon arrival at local destinations, distributions are usually outsourced.

Customers:

USD has two categories of customers, government agencies that are interested in hiring USD for services such as procurement and logistical services and field offices. 
Evaluation

From our analysis of USD supply chain management, it is evidently clear that some areas of

USD’s supply chain is integrated with suppliers of delicate products, especially in the area of medicines. Here, they maintain a very close relationship with the suppliers in keeping up quality and standard of the product. 

USD usually gives offers to the best bidder who fulfils USD’s requirements and standards.

1.10.2 Changing logistics environment:

Due to the fast changes taking place in today’s business environment, the process of logistics management has dramatically been affected, in this light; we found out that USD has taking concrete steps in facing these challenges:

Some of these challenges are as follow:

Customer Service Explosion:

Competition among other non-profitable procurement and logistics providers such as IASPA and MSFL etc, have made USD to be more effective and efficient in providing services to their customers whose demand for services are getting complex daily. This demand for complex services is due to the increase in crisis and other human disasters. The demand for more effective services- providers are on the increase and USD combines logistics and supply chain management to archive this goal.

Time Compression:

Reducing their lead-time in responding to crisis is essential for USD, this is done by having field offices in many countries that can enable USD response to crisis faster. USD combines distribution network facilities to increase it’s responsiveness and reliability to a 24-hour turn-around time.

Globalisation of Industries:

Globalisation of industries has greatly contributed to USD’s logistic management today. USD uses globalisation as a means to respond to regional needs of countries in crisis. This can be done by purchasing standardised delicate products such as from sister-companies located in other countries near the relief areas.
Organisational Integration:

The free flow of information helps the various departments at USD to make a good assessment of situations and to be capable of taking the right decisions as to how to respond to crises. Thereby speeding the response time of delivery of supplies.

Evaluation:

Taking into consideration the above analysis, we came to the realisation that logistics management is an integral part of the daily activities of USD. USD is well equipped to tackle problems involves in logistics management and supply.

1.11 Inventory Management

In order to take a closer look at USD’s operational activities, we will focus on Inventory Management. This includes a vast spectrum of material that is been produced, transferred, consumed, stored, etc.

One of the goals of inventory management is to move the goods through the supply chain to the final client. Some of the services that are available at USD are storage and distribution. This is actually the main competence of their activities.

Reasons for holding Inventory

Inventory management is crucial to USD, because of their goals to the society, which is to reach out to areas in need and provide food and medicine to those affected. Therefore the holding of inventory and the proper management of it, is of paramount importance to USD.

In the case of USD, the reasons for holding inventory is not based on the traditional reasons which are anticipated price increase, display of products, favourable exchange rates, price discounts etc, but to be able to respond quickly to emergencies in times of crises.

Safety stock and stock-out risk

USD always maintains an average annual stock inventory level of $22.6 million and stock some 1200 commonly-used items, many of which are used for set-packing into specialised kits, so as to be on guard for unexpected relief services. An example is the Medical kit, which can serve 10,000 people for three months. The possibility of this inventory running out is minimal.

Value added to Inventory
As the good come into USD’s warehouses, value is being added to it during sorting, selecting and packaging.

Ordering Decisions

These are done in large quantities and are usually carried on through Direct Ordering of items such as computers, office supplies, equipment, laboratory supplies and some cold-chain equipment.

1.12 Business Information System (BIS)

This is a process whereby information flows through the various departments in an organisation, and this information helps managers make better decisions in the daily running of the organisation.

From our analysis of USD, we realised that the organisation has all the necessary IT system in efficiently and effectively running the daily affairs of the organisation. USD has system such as MIS, Database system and other up to date IT systems to handle customers and suppliers.

 All transactional attributes are classified and stored in hard copies folders. 

But taking into consideration development in IT systems today, we realised that there is a problem in how USD stores the copies of their transactional documents. 

From interview with USD, it was evidently clear that USD has a problem with time in retrieving information from previous transactions due to the fact that the end documentation of transactions are usually stored in hard copies and kept in large rooms randomly. The difficulty of locating and retrieving these hard copies files when needed is what we have decided to solve using an IT system. In accomplishing this task, we will design a system that will make it easy for staff to locate the position of files through a database system.

Input is being fed into the system and this information is being processed and stored in the database.

This data is also being controlled to ensure that the required standards are met and maintained. After the internal processes are completed, this data is being sent out as output to the systems environment.
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Provision of information at USD filing system

Based Business information gathered from UNICEF Supply Division with regard filing and retrieving file location a filing room diagram above illustrates how information on how file location are stored and retrieved using a simple Business Information System.

Input data for the above system will typically be such as file type, file Id, date of registration, shelf number, rows and columns. These data are process and stored in the Database. The sole purpose for this information system is to locate files in the filing room, because as we stated previously in our analysis, file from transactions are usually kept in hard copies and later stored in shelves with column and rows in the filing rooms. Retrieving these copies have proved to be time consuming over the years, therefore introducing the above Information System at USD will help improved the working environment at USD.

Value of Information

Generally all information in every organisation is valuable and has cost. This cost involves collection, processing and storing of this information. The cost must be commensurate to the value of the information and this value falls under two categories.

Quantifiable value

This is information that provides monetary benefits to an organisation thereby helping in reducing the risk surrounding decision-making and helps speed up the decision process.  

Example of such will be keeping track of good and bad suppliers in order to save time, money and other resources necessary in making a good procurement decision. It will be a waste of time, money and other resources if USD has to always find new suppliers rather then keeping information on existing ones.

Non-Quantifiable value 

It is undeniable that information can provide benefits that are not strictly measurable.

This information is disseminated to customers in the form of publicity and general info.

Procurement Process Overview

Based on the relation between the data processing and management information systems, the structure below gives a good overview of how the procurement process is carried out in USD.

1.12.1 Procurement Process Diagram 
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The above structure gives a broad view of how potential USD customers and suppliers are evaluated in the procurement process. Both potential customers and suppliers must fulfil these evaluation procedures in order to qualify as USD business partners. 

Evaluation

Considering the implementation of BIS in USD, we realised that the entire BIS system functions efficiently, but for the filing system, which has major problems in locating documents on past transactions. USD lacks IT system in locating files. 

1.13 Propose System Description:

The new system should be able to store, locate, classify, and display data using a Database Management System. The system should be user-friendly, reliable, fast and efficient and easy to maintain and should be compatible with other systems. This can be achieved by designing a system that will either stored the end transaction process into a database system where every part of the department can have access to easily. The system should be designed in the way that it should be able to read older data.

Summary of Business Analysis

Taking into consideration the business and managerial processes in USD, we realise that the present system that is being used for decision making and working is elaborate and efficient. There is work specification and most of the job is being done through teamwork and there is large database for gathering information about their daily work process, but there are some shortcomings to this process.

Some of the problems they face as already explained is getting information on previous transactions, which proves to be difficult and time consuming, due to a poor classification of files.

The system we will propose will help in keeping track of files and documents, as well as saving time in locating them. This will help USD to easily and quickly locate stored files, which will be useful for decision-making, statistical and reference purposes.

So, we think it will be a good idea for USD to use this system and incorporate it in their daily working process. 

2.0 Object Oriented Analysis:

Introduction:

The next aspect of this project will focus on analysing a computer system to enhance USD filing procedures. This will be done, by analysing the Problem and Application Domains of USD. From this analysis a new system will be proposed.

2.0.1 Problem Domain:

Problem domain relates to realities outside the computerised system, which will be used to administrate, monitor and control the system. The objects in the problem domain in the case of USD comprise of files, fax reports, invoices, order forms, shelves, etc. 

After every transaction, each department takes the hard copy files and stores it manually in the filing rooms. The problem arises in locating files in the filing rooms; this proves to be time consuming due to unorganised classification of these files. Another problem arises when files are used by employees and not return the problem of finding out whom or what type of file is missing seems impossible due to the lack of an over viewing system.

2.0.2 Application Domain

This describes the organisation that administrates controls and monitors the system in the problem domain.  Some examples of the application domain in USD will be employees.

The employees registers customer and supplier information and details of every transaction report such as the customer name, date of purchase, purchase order number, country of procurement, type of goods, quantity etc. Final order details are stored by the employees and kept in hard copy files.

2.1.0 Rich Picture

We took some time to draw a Rich picture of our target system (Filing System) of USD and to try and portray the way their job was being done before, and then, to propose a new way to do the same work using our new system.

Looking at the working process in USD, we realise that after the files are processed, they are stored in a filing room without proper location procedures and this makes it difficult for them to be located in a later date. Hence, reducing the working speed and causing delays. Sometimes it takes a very long time to find a file that was stored some years ago. This also causes delays in decision making and due to poor references to old files.

In the new system that we propose, the files will be registered and a proper classification process will be implemented. This will create file locations and store this information a database and the hard-copy files will be stored accordingly in the shelf.

During retrieval of these files, some search criteria will be entered into the database and the location of the file will be visualised and the hard-copy file will be easily retrieved.

This will help in quick decision-making and references.




















































2.1.1 Data-flow diagram for Procurement
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The group decided to explain the origin of files at USD and we choose to show this in a data flow diagram using the procurement process as an example. Here we see the “route” the file takes until it is being stored. The process starts when a customer makes an order to the field offices, The field offices send this order to USD Supply division, where the orders are checked and evaluated, to see if they conform to USD’s rules and norms. If the order is a long term, then a purchase order is placed. If the order is short term, but frequent, then a long-term arrangement is created and order is placed. On the other hand, if the order is short term and not frequent, then it is been sent to competitive tendering. If the order is concrete, then an order is placed, but if not, then the contract is reviewed. Here the contract can be either approved or disapproved. When approved, an order is made and all the files in this process are stored in the filing room. If not approved, the file is sent back to the procurement office for reviewal and the process ends. 

2.2.0 System Choice 

This is a concise description of a computerised system expressed in natural language1 
Our choice of system to be used at USD will be based on an analysis of the past system and redefining it into a more precise and apt new system, which will be able to solve the present problems they encounter.

2.2.1 System Definition 1

The system should be able to registered basic information on transactions in a database; the system should also be able to communicate with the present system through an interface, it should be user friendly and reliable. 

2.2.2 System Definition 2

The final system will be basically used to register information on all files, these information could be shelf numbers, files numbers, file types, year etc. The system should also be able to classify and give an exact location of files based on the information registered on files in the system.

This is basically the system we will prefer to choose, because it solves the problem in the filing department, which is to easily locate files.

2.2.3 FACTOR for new System

	Functionality
	Register and retrieve basic information on locations of files on shelves in the filing rooms. The location of files is based on e.g. year, shelf Id, file name etc.

	Application Domain
	Employee and File clerk. These actors borrow and register files respectively.

	Technology
	Standard PC connected to a network with apt tools and up-to-date software.

	Conditions
	Interface should be user friendly and should be compatible with the other systems in the organisation. System should be finished by may 8th.

	Objects
	Purchase orders, invoices, fax reports, file, employees etc

	Responsibility
	Administrative and over-viewing tools for filing documents.


________________________________________________________
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2.3.0 Classes and Objects

A class is a collection of objects having the same structure, behaviour and attributes2. 
The group brainstormed in finding classes and objects. This was done by unlimited ideas, by reviewing documentation at USD and conducting interviews, taking into account the functionalities of USD’s entire system and making sure that we follow the guidelines of the book1. 

Our group decided to analyse classes, objects and events based on parallel analysis technique; that is switching between classes and events throughout the analysis phase of this project. 

Below is the list of classes and objects for the entire system of USD. 

We choose to show the entire system here in order to give the reader an idea of the various systems and their classes for overview purposes.

	Economy 

System
	Procurement System
	File Administrative

System
	Administration System


	Security System

	Desk

Chair

PC

Copy machine

Scanner
	Customer

Product

Employee

PC

Printer

Fax-Machine

Catalogue

Supplier

Reservation

Registration

Telephone


	Fax 

Computer

Printer

Shelf

Invoice

Scanner

Fax Machine

File Clerk

Telephone

Folder

File
	Director

Administrator

Printer

PC

Telephone

Employee

Scanner

Fax-Machine

Stationery


	T.V 

Radio

Heat Sensor

Smoke Alarm

Motion Sensor?

Access Card

Security Guard

Security Camera

Scanner

PC

Telephone


Here we try to separate the classes into their various types, taking into consideration the whole system at USD. At this stage we decided not to downsize, because we didn’t want to exclude possible classes we might need later on in our analysis

2.3.1 General Class Types

	General Types
	Class

	Things
	Fax receipts, PC, Files, Receipts, Printer, Shelves, Products, Invoices, Security Camera, Access Cards, Scanners, Fax Machines, Telephones, TV, Video, Projectors, Telephone, Smoke Alarm, Radio, Stationeries and etc.

	People/Roles
	File, Employee etc.

	Resources
	Financial, Human, Network and Energy.

	Concepts
	Donation, Rules, Budget, Meeting

	Places
	Department, Country, Room 

	Organisations
	Government, Field Office, Donor 

	System
	DBMS, Alarm


____________________________________________________________________________________
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After going through the various classes in our system, we decided to downsize to our target system, which is the filing system and look for the standard attributes of these classes. This is a first shot and we all agreed to look at this target system again in a later stage in our analysis
2.3.2 Attributes for classes

	Employee
	Customer 
	Country 
	Product
	File
	Supplier
	Shelf

	Employee_Id

Name

Cpr_nr

Phone_nr

Position

Depart_Id


	Name

Customer_Id

Address

City

Zip_Code

Country

Phone_No

Email.


	Country_Id

Name

City


	Product_Id

Product_type

Supplier_Id

Customer_Id


	File_Id

Product_Id

Customer_Id

Country_Id

Supplier_Id

Employee_Id

Shelf_Id
	Supplier_Id Name

Address

City

Zip_Code

Phone_number Country

Email


	Shelf_Nr

Row_nr

Column_nr


2.3.3 Evaluation list for classes

	Class Name


	 Type
	 Part of PD
	  Unique ID
	Information
	 Registration
	 Objects
	 Any Events
	 Reasons

	Product
	A
	+
	+
	+
	+
	+
	+
	Product type will be identified for registration purposes.

	Country
	A
	+
	+
	+
	+
	+
	+
	Country_Id is used to get info on customer, supplier and Product.

	Shelf
	C
	+
	+
	+
	+
	+
	+
	Shelf_Id and location will be needed to classify and find files.

	File
	C
	+
	+
	+
	+
	+
	+
	File_Id and File_type will be registered for easy filing.

	Employee
	C
	-
	+
	+
	+
	+
	+
	Employee_Id is used to register and locate files stored in the system.

	Donor
	C
	+
	+
	+
	+
	+
	+
	

	Field Office
	C
	+
	+
	+
	+
	+
	+
	

	File Clerk
	I
	_
	+
	+
	+
	+
	+
	

	Fax Machine
	I
	+
	+
	+
	-
	+
	-
	

	Printer
	I
	+
	+
	+
	-
	+
	-
	

	PC
	I
	+
	+
	+
	-
	+
	-
	

	Fax Receipt
	I
	+
	+
	+
	-
	+
	-
	

	Invoice
	I
	+
	+
	+
	+
	+
	+
	

	Security Camera
	I
	+
	+
	+
	-
	+
	-
	

	Access Card
	I
	+
	+
	+
	-
	+
	-
	

	Alarm
	I
	+
	+
	+
	-
	+
	-
	


	Type
	Signs

	A: Attribute

C: Class

 I: Irrelevant

O: Other
	+ : YES

-  : NO


2.4.0 Events

This is an instantaneous incident involving one or more objects.1
All possible events that could occur were looked into and the relevant ones were sorted and an event table was made for the entire system at USD.

 2.4.1 Events table

	Economy System
	Procurement System
	Filing Administration

System
	Administration System


	Security System

	Paid

Billed

Checked

Cancelled?

Approved

Differed


	Registered

Contracted

Approved

Cancelled

Reserved

Bid

Rejected

Delivered

Obtained

Controlled

Stored

Purchased


	Registered

Cancelled

Deleted

Saved

Read

Updated

Searched

Returned
	Employed

Fired

Registered

Hired

Deleted

Administered


	Activated

Deactivated

Monitored

Updated?

Scanned


_____________________________________________________
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Again we try to separate the events into their various types, taking into consideration the whole system at USD. Just as we did with the classes, we do not downsize, because we didn’t want to exclude possible events we might need later on in our analysis.

2.4.1  General Event Types

	General Types
	Event

	Planning and Management
	Employed, Deleted, Fired, Hired, Paid, Administered,

	Life Cycle
	Registered, Approved, Cancelled, Reserved, Bid, Rejected, Delivered, Obtained

Controlled, Stored, Purchased, Monitored, Scanned, Searched

	Transportation
	Product sent, Shipment received, product delivered

	Planning and Management
	Person employed, Schedules agreed, Employee fired, Product allocated, Salary paid, contract made,

	Monitoring and Control
	Quality checked, alarm monitored, 


2.4.2 Evaluation list for events

	Event Name


	Type
	 Part of PD
	Instantaneous
	Atomic
	Registration
	Any Objects
	Reasons

	Acess Card_Scanned
	E
	-
	-
	+
	-
	+
	Irrelevant for file system

	Alarm_Monitored
	E
	-
	+
	+
	+
	+
	Irrelevant for file system

	Country_Registered
	E
	-
	-
	+
	+
	+
	For identification purposes.

	Donor_Registered
	E
	-
	+
	+
	+
	+
	Irrelevant for file system

	Employee_Fired
	E
	-
	+
	+
	+
	+
	This is registered for record purposes.

	Employee_Hired
	E
	-
	-
	+
	+
	+
	Irrelevant for file system

	Employee_Registered
	E
	-
	+
	+
	+
	+
	To keep track of those who use files.

	Field Office Registered 
	E
	-
	+
	+
	+
	+
	Irrelevant for file system

	File_Borrowed
	E
	-
	+
	+
	+
	+
	Keep track of file

	Field _Returned
	E
	-
	+
	+
	+
	+
	Keep track of file

	File_Deleted
	E
	-
	+
	+
	-
	+
	After 4 years for space saving.

	File_monitored
	E
	-
	+
	+
	-
	+
	To conform to rules and norms of the organisation.

	File_Registered
	E
	-
	+
	+
	+
	+
	For reference and location purposes.

	File_Searched
	E
	-
	+
	+
	+
	+
	Irrelevant for file system

	Invoice_Received
	E
	+
	+
	+
	+
	+
	Irrelevant for file system

	Shelf_Registered
	E
	-
	+
	+
	+
	+
	For easy location and identification problems

	Shipment_Received
	E
	+
	-
	+
	+
	+
	Irrelevant for file system


	Type

	E: Event     O: Other   I: Irrelevant F: Function


2.5.0 Attributes

Attributes are descriptive properties of classes and events.  In our case we decided to list all the attributes for events and classes that are related to the filing system

2.5.1 Attribute for events

	Events
	Attributes

	Registered
	Country_Id, Customer_Id, Employee_Id, Product_Id, File_Id, Supplier_Id, Date and Shelf_Id.

	Borrowed
	File_Id, User_Id.

	Returned
	File_Id.

	Deleted
	File_Id, Country_Id, Employee_Id, Date and Product_Id.

	Updated
	File_Id, Employee_Id, Product_Id and Date.


2.5.1 Actor table showing use cases

This is a preliminary actor table for some actors in USD. At this stage department is still included in the table, but we will downsize to the targeted system later in our analysis.

	           Events

Classes
	Registered
	Deleted
	Found
	Borrowed
	Employed
	Updated
	Returned
	Fired

	Employee
	+
	+
	-
	-
	+
	*
	-
	+

	File
	+
	+
	+
	+
	-
	*
	+
	-

	Department
	+
	-
	-
	-
	-
	-
	-
	-

	Shelf
	+
	-
	-
	-
	-
	-
	-
	-


	*  Illustrates many occurrences

 + Illustrates once

-  Illustrates negative occurrence


Classes and Events for the file administrative system

After looking at classes and events in the whole system, we decided here to focus on important classes and events in the filing system. These events are those that are registered in our system and are considered the most important. Also we have finally downsized the classes to the most relevant wants we need in the filing system.

	       Events

Classes


	Registered
	Returned
	Deleted
	Updated
	Borrowed

	Employee
	+
	-
	-
	*
	-

	File
	+
	*
	+
	-
	*

	Shelf
	+
	-
	-
	*
	-


Conclusion

In our evaluation of classes and events of the new system (Filing System), we followed most of the procedures explained by Lars Mathiesen and Lecture notes from Michael Claudius. Starting with a general brainstorm on classes and events, finding all possible occurrences in the entire system, made it possible for us to have an overview of the system as a whole. This made it possible not to omit relevant classes and events in our analysis.

Later in the analysis process, it was possible for us to downsize our system to the relevant targeted system. This was a parallel process, whereby we looked at the classes and events simultaneously, so as to enable us to easily eliminate unnecessary classes and events. These are the final classes and events that we are going to use for our prototype system.

2.6.0 Structures

Structure: A manner of Organisation.
 These are interactions and relationship between classes

2.6.1 Generalisation and specialisation:

This is a relationship between two or more classes with a general class (super class) describing properties common to a group of specialised classes (sub-classes).

In our target organisation, there is generalisation / specialisation structure in the file department. We realise that there is a general file class, which is a whole of the various sub-files.  These sub-files are further divided into specific file types. It could be seen that the sub files are part of the whole and the whole has sub-files, which falls in line with Lars Mathiesen’s definition of Generalisation / Specialisation.

Generalisation Specialisation structure

From interviews and documentation at USD, we realise that they classify their files based on type, which in this case the file is the general class and the type of file is the specialised class. This is 

shown in the structure below. Supplier and customer files are the basic transaction files here, while other files will include administrative, statistical etc.


2.6.2 Aggregation

This is a superior object (the whole) consists of a number of inferior objects (the parts). 1   
Taking into consideration this definition, we realise that the objects and classes in our targeted system don’t fulfil this definition. Therefore, we lack an aggregation structure in our structural analysis. 

2.6.3 Association

This is a meaningful relationship between two or more objects, but it differs from aggregation in that associated objects are not a defining part or property of an object1. The objects are on the same level and have an object-to-object connection.
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1 OOA&D, Lars Mathiesen page 76 .
2.6.4 Clusters

This is a collection of closely related classes1  
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Evaluation of structures

Structures must be must be evaluated correctly.

They should be kept simple for clarity otherwise we lose the overview.

They must be conceptually true and must reflect dynamics since the relationships can change.

2.7.0 Behaviour

Behaviour defines event sequences for objects in classes. Properties of classes and events can be recognised during their behavioural activities. Objects in the problem domain are dynamic; thus they have different behaviour. Different events can cause objects to have different behavioural patterns.

This is usually described as, A Possible event trace for all objects in a class 1. 
Below is the behaviour pattern for the file object in the filing system.

​​​​​​​​​____________________________________________________
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2.7.1 State Chart Diagram
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Above are the events and routes of a file in the system. After the file has been registered, it becomes available and can be borrowed, which later becomes in a state of in-use. From the state of File available, stolen or lost and it could also be destroyed after every 4th year if it’s creation, hence the file gets out of the system. If the file is in use, then it is in a state of not available. From here it can be return, be missing or be found. If it is lost, it goes to a state of not obtainable and subsequently out of the system, unless it is found, which brings it back to in-use or to available. Whereby, it goes to state of not obtainable. From file in-use, the file could also be returned and thereby becoming available again for further use.

2.8.0 Usage

The purpose of the system in application domain, at this stage of the project, we critical look at the actors involves with the system by looking at actors specification.

Actor Table

	               Actors

Used case


	File Clerk


	Employees

	Register_file 


	Yes
	No

	Delete_file 
	Yes


	No



	Update_file 


	Yes


	No



	Search_files


	Yes


	Yes 

	Save file and user info
	Yes 
	Yes 

	Read_file 
	Yes
	Yes


Actors

Actors are those who interacting directly with the system.  The description below gives the actors and specifies their function in the filing system.

File Clerk:

The file clerk is the one who create the file based on such attributes as file number, shelf number, geographical origin of the file, year products category and the employee involves in creating the file at the end of the transaction. This actor is involves all the use cases in the filing system.

Employees:

The employees are those who used the system in searching for file based on, file number, shelf number, geographical origin, the employee involves in creating the final copy of the file and the product category.

2.8.1 Use Cases

Use case is a pattern of interaction between the system and actors in the application domain.

In order to give the reader a clear view of use cases in the filing system, we take the liberty to describe the various use cases in the system.

Registration of file info: 

This process start when transaction is completed and the physical file are delivered to the filing clerk office for filing. The filing clerk register information such as file number, shelf number, geographical origin (country), ID of the employee who completed the transaction and product category is created. The same information on the physical copy of the file is then registered in the system to make future search and location for files possible. Later the physical copies of the file are placed on the shelf, with the corresponding shelf number and file number making it easy to locate files in the filing room. 

Deleting File Info: 

After four years of keeping the physical file and corresponding information in the system, the physical copy of the file and corresponding information in the system are deleted and the file life cycle terminates. The reason for this is that Business rules states that files are destroyed after four years, which means registered information on a file is also deleted as well.

Updating file Info

If the content of the file goes through changes during its life cycle, then information on the file is updated in the system.

Searching for file: 

Files are search based on these criteria; - year, file number, shelf number, geographical origin, and product Id and the Id of the person involved in the transaction.

Save file and user info:

Information on file and the user using the file at a particular point in time, are saved for statistical or security purposes.

Read file info:

Information on files is read in the system when searching for file location of the physical file in the filing rooms.

2.8.2 Use Case Diagram

2.9.0 Functions

A Function regarded as computation, where input data is transformed to output data. 
The purpose of functions is to determine the system’s information processing capabilities. 

Functions are facilities that make a model useful for actors.

Below is a function specification table.

	Name
	Type
	Uncertainty
	Complexity

	File Registration


	Update
	Low
	1

	File searching


	Read
	High
	4

	File updating 


	Update


	Low
	2

	File Info deleting 


	Update


	Low
	4

	File Info Reading
	Read
	Low
	3


 1-Very Simple 

  2-Simple

  3-Medium

  4-Complex

  5- Very Complex

Specification of Complex Functions

It is always important to give a clear and detailed specification of complex function so as to eliminate problems of uncertainty during implementation. To fulfil this requirement, our group decided to give an example of complex functions in our file administrative system. The functions chosen were Search and Delete. It was decided that we would instead do this in the design phase, since all our analysis would have been made and all necessary considerations will be taken into account before designing this function. 

Evaluation of OOA

In the analysis of the System, we took a good look at the problem and application domains, finding classes and events. We also analysed their behaviour in relation to each other and how they interact with the system. A function specification and evaluation table was made in relation to the tasks performed by the actors in the system. 

Interfaces

Interfaces are facilities that make a system model and functions available to the users. The purpose for us here is to provide a good interface for the filing system, so as make it easier for the user to search for files. 

There are two kinds of interfaces viz.- Human interface and system interface.   

The human interface are the users and the system interacting with each other, while the system interfaces interact with other systems.

Target System

Our system will be built for routine tasks with dialogues and commands. This system should be reliable, efficient and will be menu-driven.

Users

The user of this system will be the file clerk, the employees, managers and the director. All of them will search for files and information on customers and suppliers.

Interfaces

The interfaces will be software programs running on the various PC’s at USD. Some of these programs are Microsoft windows, Lotus notes and Oracle 8i.

Selecting dialogue Style

There are four types of dialogue types to choose from:

-Menu selection

-Command language

-Form fill in

-Direct manipulation

The selected dialogue style will be the one, which makes the work of the users easier and produces the best system interaction results. In our case in USD filing system, we decided to choose form-fill in dialogue style, because various people in the organisation search files and these files are classified into different categories. Therefore to make it easier to retrieve files, the user should have the possibility to decide on the search categories, as opposed to having a fixed menu style to choose from.

Since most of the users are not experts in IT, command based style will not be suitable for this purpose, since it needs mastering of the command languages.

2.10.0 Navigation diagram
This navigation diagram gives an overview of how the users will navigate through the system to get the desired results.


2.11.0 Object Oriented Design

At this stage of our project, we take a close look at the analysis documents and try to make a suitable design for our new system. The new system will comprise of model, function and interface components. Complex component will be explained in details so as to help in the implementation of the design.

Design:

Our design will be based on a well-defined component, such as human interface component etc. The purpose for choosing component in designing our system is to improve overview, enable reuse, comprehensibility and flexibility.

2.11.1 Design Criteria: 

	Criteria
	Very Important
	Important
	Less Important
	Irrelevant
	Fulfilled
	Reasons

	Useable
	Yes
	
	
	
	
	The system functionalities should be easy to understand.

	Secure
	
	Yes
	
	
	
	To avoid changing file contents.

	Efficient
	Yes
	
	
	
	
	To keep and overview of file processes and location.

	Flexible
	
	
	
	Yes
	
	Not relevant to our prototype system

	Reliable
	
	Yes
	
	
	
	In order to meet user request

	Maintainable
	
	
	
	Yes
	
	Not relevant to our prototype system

	Reusable
	
	
	
	Yes
	
	Not relevant to our prototype system

	Comprehensible
	
	
	
	Yes
	
	Not relevant to our prototype system

	Interoperable
	
	
	
	Yes
	
	Not relevant to our prototype system

	Portable
	
	
	
	Yes
	
	Not relevant to our prototype system


According to the principles of good design, every system should be designed without weakness. To ensure that quality criteria are well defined, we will look at basic design criteria in the table below.

2.11.2 Component Design

Using Object Oriented Design method in system development, system are divided into interconnected components, with each component having well-defined tasks of the problem domain. To accomplish this, we decided on dividing our system into four components: 

Problem Domain Component  (PDC)

Function Management Component (FMC)

Human Interface Component (HIC)

External Interaction Component (EIC)

2.12.0 Problem Domain Component

Problem Domain Component  (PDC) is part of the system that implements the problem domain model. The function of PDC is to make data available to functions, interfaces, users and other systems interacting with the system. In the PDC, attributes and classes will be found representing events that will help us the implementation Object Oriented language. At this point we will consider restructuring our state chart diagram, look for new attributes and classes

2.13.1 State chart diagram

After Looking closely at our C&O, our event table and state chart diagram, we decided on choosing a smaller part of the system. This small system will comprise of Registration and Searching.

We choose to restructure our previous state chart diagram on borrowing of file. 

 The above is a life cycle of a file from the time it was registered, used and disposed of. When the file is available, a user can require it and then it comes to a state of “in use”. From “available” the file could be lost, stolen or destroyed after 4 years. While “in use” the file could be lost or returned.

If lost from “in use”, it goes to a state of “not obtainable”, where it could be lost or found from the system, thus returning to a state of “available” or “in use”.

Events

Here we will try to look at private and common events from our classes. This will help us to find possible new attributes and classes for our new system.

2.13.2 Private and Common Events

Private events are events that hit only one class, while common events are events that hit more than one class in the problem domain.

	Private Events
	Attributes

	Registered
	Standard Attributes

	Deleted
	Standard Attributes for file

	Employed
	Standard Attributes for employee


Common Events

	Common Events
	Attributes

	Update
	Employee, Shelf


From our state chart diagram, we found three new events, which could be transformed, into class for statistical purposes. The three new events are: File lost, File found and File stolen.

Lost /Stolen

The function of the file lost/stolen class will be to hold information on the file lost and the user who lost the file.

Found

File found class would be used to keep record of the found file.

Evaluation of newly found classes

The new classes found are necessary to our system, due to the fact that USD do keep record of missing file. But since we will have a class call “Lend” which will keep information on who has taking file from the filing room and what type of file has been taking away, we do not necessarily need to use these new found classes in our system. 

User/employee: 

This class comes into existence only when an employee has borrowed file from the filing room. During this process of borrowing the file, the file clerk registers the employee and the file standard attributes.

Lend:

 Lend is a new class that was found later by our group, and this class will hold information on the user and the file borrowed. The function of this class is to know the borrower and the type of file borrowed. This class came into existence after going through documentations and realising that information on user and file was kept for statistical and security reasons.

File:

This class holds standard attributes of files including the type of file (Customer/Supplier).
Shelf:

Shelf class holds the standard of shelves such as shelf_id, rows and columns.

2.13.3 OOD Structures 

Here we decided to describe the steps through which we derived some of our classes


 The above diagram shows the relationship between our original classes and their cardinality. Here we saw a relationship called Lend, which exist between the User and the File classes. This is a many to many relationship, therefore we decided to create a new class called Lend.

Below is the new structure we made after including the class Lend into the entire system. The Lend class is associated to both the File and User classes and this class keeps the information on the files that have by lent and also on those who did make this lend.


Here we realised that there is a generalisation in the file class, which is been classified into various file types. In the generalisation structure below, sub classes inherit all attributes from the super class except for special attributes of the sub classes. 


2.14.0 Function Model Component 

The main responsibility of a function component is to provide model functionality. Object Oriented Design strictly recommends that functions be separated from PDC so as to enable changes in the functionality of a program without having to make changes in the PDC. Another reason is to give the user interface and other system access to the models. 

At this stage we are going to transform our list of functions from our OOA analysis into a collection of operations, each link to an existing in the PDC.

In the PDC of our system have the following classes:
FMC_User: 

In the FMC_User class, create, update and search methods are created that will influence the PDC User class.

FMC_Lend:

In the FMC_Lend class, create, update and search methods are created that will influence the PDC Lend class.

FMC_File:

In the FMC_File class, create, update, delete and search methods are created that will influence the PDC File class. The purpose of having the delete method in this class is that, files are deleted after 4 years of existence.

FMC_Shelf:

In the FMC_Shelf class, create methods are created that will influence the PDC Shelf class.

Functions Specifications

 At this point in our project, we updated our function table by adding some new functions and the new functions will be evaluated.

	Name
	Type
	Uncertainty
	Complexity

	File Register
	Update
	Low
	1

	File search
	Read
	High
	4

	File update
	Update
	Low
	2

	File delete
	Update
	Low
	4

	File found
	Read
	Medium
	3

	File Lent
	Update
	Low
	1

	File Read
	Read
	Low
	3

	File Lost
	Read
	Medium
	3


To eliminate the process of uncertainty in implementation, we will give a precise and detail description of the entire process of some complex functions.

.

2.14.1 Function specification

At this stage, we decided to make some detail descriptions of some complex functions in our system. We choose File search and File Delete and made a function specification table for both of them as can be seen below.

	Name: Search 
	No.
	Version 1.0
	Date: 18/04/02
	Initials: 3M+C

	Purpose: To search for the location of a file.

	Precondition: File must be registered in order to exist.

	Post-Condition: The file is now in use.

	Trigger Event: File requested by user.

	Type:  Update.

	Frequency: Often.

	Input: File_Id, Date, and File type.

	Output: Shelf location or Error messages.

	Algorithm:

                   1. Search File Location

                   2. Enter search criteria for file.

                   3. IF file exist.

                   4. Return file location and GOTO 7.

                   5       IF file doesn’t exist

                   6.           ELSE Return Error message.

                   7. End.



	Placement: FMC_Search

	Use Cases: Search for a file.

	Objects:  File

	Preliminary data Structure: ArrayList.



	Remarks:  There will always be a possibility of finding a file, if the file has been registered and classified. In the case where the file is nor registered, then an error message will notify the user that the file searched doesn’t exist in the system. 




Function specification of file Delete

	Name: Delete 
	No.
	Version 1.0
	Date: 18/04/02
	Initials: 3M+C

	Purpose: To delete a file from the system after four years.

	Precondition: File must exist in the system and must be in the state of being “IN”.

	Post-Condition: The file and its location ceases to exist.

	Trigger Event: Four-year time duration of file existence met.

	Type:  Delete.

	Frequency: every four years.

	Input: File_Id, Date of registration, and File type.

	Output: File is deleted or Error messages if deadline not met.

	Algorithm:

                   1. Check file life span

                   2. Check file status

                   3. IF life span exceeds 4 years and status is “IN”, GOTO 9.

                   4. IF life span exceeds 4 years and status is “OUT”, Delete pending return.

                   5       IF file stolen  and not found after 4 months GOTO 9

IF life span is less than 4 years and status is “OUT”

 Return Error message 

ELSE GOTO 9.

                   9. Delete file from the system

                   10. End.



	Placement: FMC_Delete

	Use Cases: Delete a file.

	Objects:  File

	Preliminary data Structure: ArrayList.



	Remarks:  There will be a trigger message to notify the file clerk of all the files that should be deleted from the system after this time period of four years. If this condition is not met, then an error message will be generated 




Conclusions on FMC

After evaluating the complexities an uncertainty of our system functionality, we found some complex and simple functions in the filing system such searching and deleting of files. We then realised that, since the system doesn’t have so many classes, execution of these functions will not really be a complicated process for the users and the filing and locating process should be fairly easy.
2.14.2 Component Diagram for our System.


2.15.0 Human Interface Component

2.15.1 Interfaces

Interfaces are facilities that make a system model and functions available to the users. Object interact with each other by sending messages, which invoke methods, where each method performs an action on receiving objects on behalf of the sending object. Interfaces are divided into components, Human Interface and External Interface components.  

2.15.1.1 Human Interaction Component:

User uses Human Interface Components (HIC) when directly interacting with our system.

Our system HIC will include below list classes

	
	This class handles all files registration.

	HIC_User
	User class creates a user profile when user borrowers a file for the first time.

	HIC_Lend
	Standard attributes from the File_Register and User classes are registered to keep track of the file and the borrower.


2.15.1.2 External Interface Component:

EIC is part of our system that interact with external or other systems.

Based on our design and use of our system, assume that the EIC will comprise of: 

Printer and Clock

	EIC_Printer
	Printer will be used to print out list of file location and other needed documents

	EIC_Clock
	This is internal clock of the computer which will keep track of the file life span


2.16.0.  Sequence Diagram and Use Cases

Registration of file use case that is been performed by the file clerk is described in greater details using a use case specification form. This is to give a complete idea of the processes that occurs in the execution of this function. This process has been sent to the appendix.

Below is a diagram describing interaction that relates window to every step in registering a file, it also describes the functions involve in each step throughout the process.
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2.17.0  Navigation Diagram

After realising some faults in the first navigation diagram, we decided on redesigning our navigation diagram. When the file clerk clicks on the File Administrative system in the program menu, the Login window appears and the file clerk enters username and password if correct, the main window opens, if not, login fails. In the main window, the file clerk has four options, either to register a file, search for a file location, to create new lend or either register on new user. From the main window the user can directly enter either of the above windows, the user can also return from either of the above window to the main again. When registering either of the above; that is user, lend or file, an error message can be generated if the user enters an illegal characters. The error will automatically goes away after a few seconds. Besides the error message, the “File Registered” message is also generated when a file, lend and a user is registered successfully into the system.

If the user choose to search for file location, he clicks on the “Search File” button, the search file window pops up, and the user enters the legal search criteria indicated in the window and presses the “OK” button. If the indicated search criteria are found in the system, the result is displayed, if not a “File not found” message is displayed. The user can either choose to try again or quit and return to the main window. From the main window, the user can quit the File Administration System.      


OOD Conclusion

In the designing process we went deeper into describing the object model and how their various functionalities are executed. We first took a closer look at the design criteria as well as the various components individually in our PDC. To begin this process, we used an embedded state chart diagram from the time a file is created to the final life of a file in USD. We later when on to list some private and common events classes in our system. Functions were specified based on types, uncertainty and complexity in the Function Component Model. Human Interface Component was described using a step-by-step description of how the user will interacts with our system through a navigation diagram. After going through all these process, finally got a good insight in how to start the implementation phase of our project. 

3.0 Database Design

Database design is process of creating a database that will be used to support an enterprise’s activities and objectives.

There are two main phases in effectively designing a database, these phases are logical and physical design. During the logical database design, we attempt to identify the important entities that need to be represented in the database design and the relationships between these entities. During physical database design we decide how the logical design is to be physically implemented as tables in the target DBMS.

In our PDC, we have four main classes, which are; User, Lend, File and Shelf. There are also three sub-classes, Customer_File, Supplier_File and Other_File. These classes will register the information of the specific type of files received at USD. The Other_File class will keep information on all different types of files that are kept at USD and this class could be expanded to include other categories of files, considering the fact that this is just a prototype, therefore we limit our sub- classes to three. 

The group tried to make a simple system that can be built upon, hence the use of only three sub-classes at this stage. We also acknowledge the fact that, USD has many different categories of files and they are all classified using different names. But giving the time constraints, we could not possible model all these as classes, so we decided to include them in the Other_File class which could be further developed in due course.

Below are some of the entities we have in our problem domain component. 


3.1 Logical Database Design

A logical data model is a representation of both the data elements used by an enterprise and the relationship between those data elements. An entity is a logical information carrying a unit of permanent interest

Identification of entities and relationships.

In the above EER diagram generalisation is indicated in the file class, wherein the supplier, customer and other files classes inherit common attributes from the super class.

We realised that there is a mandatory participation and disjoint inheritance in the file class. The File super class must be one of the subclasses therefore it is mandatory, on the other hand, the super class can only inherit to one of the subclasses hence disjoint inheritance. 

According to USD Business rule, files are identified by types, which are created at the time of the file registration. Therefore is it impossible to switch roles, a customer file is always a customer file and supplier file is always a supplier file.

In the file generalisation specialisation class, we therefore decided to use the specialisation classes as attributes for the file generalisation class. This is called the one super class approach1  These attributes will be incorporated into a file_type attribute in the super file class. Since the sub-classes were very similar, we decided to put them under a file_type attribute. This will enhance the speed of our system, but on the other hand blanks will be created in the relations.

The file class has an associated relation to the shelf class, giving the fact that files contain and shelf has a location of the files.

There is also a user class, which is associated to the File class as can be seen below, and these two classes form a new class called Lend, which holds information on the user and the file. This is done for record purposes in order to know who borrowed a file and when did that happen.

The list of entities involves in our database are User, File, Lend and Shelf and can be seen in the relationship below. 


                          


     1..1
           0..*                     0..*                                1..1


                       Contains                                           Borrows

                                        

      1..1




       1..1




                                       Has





Has

































             0..*
                0..*




The above diagram describes the relationship between the various entities in our filing system and also gives their cardinality. In our system we decided that a Shelf could have zero to many Files, since one shelf can contain many files. Also the user can lend or borrow zero to many files and one becomes a user only after he/she has been registered into the system.

The class Lend holds information on the files that have been borrowed and the user who borrowed the files. In this way, one can keep track of the files and their location.

1 Object oriented programming and design by Rumbaugh, Blaha &Co.

Attribute Domains

	Entity
	Attribute
	Data Type
	Set of Value
	Format

	File
	File_Id
	Integer
	100,000
	No Specific format

	
	Date_Registration
	Date
	Any value
	dd-mm-yyyy

	
	Shelf_Nr
	Integer
	1000
	No specific format

	
	Row_Nr
	Integer
	10
	No specific format

	
	Column_Nr
	Integer
	10
	No specific format

	
	File_Type
	VarChar(40)
	Any value
	No specific format

	
	File_State
	VarChar(20)
	Any Value
	No Specific Format

	
	
	
	
	

	User
	User_Id
	Integer
	1000
	No specific format

	
	User_First_Name
	VarChar(40)
	15
	No specific format

	
	User_Last_Name
	VarChar(40)
	20
	No specific format

	
	User_Department
	VarChar(40)
	20
	No specific format

	
	User_Telephone
	VarChaer(12)
	20
	dddd-dddd

	
	User_Position
	VarChar(15)
	20
	No Specific format

	
	Email_Address
	VarChar(40)
	Any value
	Text@text.domain

	
	
	
	
	

	Lend
	Lend_Id
	Integer
	10000
	No specific format

	
	User_Id
	Integer
	1000
	No specific format

	
	File_Id
	Integer
	100,000
	No specific format

	
	Date_Lent
	Date
	Any Value
	dd-mm-yyyy

	
	Date_Returned
	Date
	Any Value
	dd-mm-yyyy

	
	Department
	VarChhar(15)
	Any Value
	No specific format

	
	Email
	VarChar(15)
	Any Value
	No specific format

	
	File_Type
	VarChar(10)
	Any Value
	No specific format

	
	
	
	
	

	Shelf
	Shelf_Nr
	Integer
	1000
	No specific format

	
	Row_Nr
	Integer
	1000
	No specific format

	
	Column_Nr
	Integer
	1000
	No specific format

	
	
	
	
	


Above are the attributes in our system with the classes where they belong. We have given domain constraints to the various attributes based on the business rules of USD and some specifications on the attribute definition. The format of the attributes has also been defined and any attempt to disregard this format, will be a violation of our domain constraints and, hence will be impossible to access our database.
Candidate and Primary key table including their constraints.

	Entity
	Attribute
	Key
	Description
	Default value
	Allowed Null
	Composite

Key

	File
	File_Id
	PK
	
	
	NO
	

	
	Date_Registration
	
	Date file was created.
	
	NO
	

	
	File_Type
	
	Holds the specific name type of a file.
	
	NO
	

	
	Shelf_Nr
	FK
	
	
	NO
	

	
	Row_Nr
	FK
	
	
	NO
	

	
	Column_Nr
	FK
	
	
	NO
	

	
	File_Status
	
	Status of File (In use 0r not in Use)
	In or Out
	NO
	

	
	
	
	
	
	
	

	User
	User_Id
	PK
	Unique key for user
	
	NO
	

	
	User_First_Name
	
	
	
	NO
	

	
	User_Last_Name
	
	
	
	NO
	

	
	Department_Name
	
	
	
	NO
	

	
	E-Mail_Address
	
	
	
	YES
	

	
	User_Position
	
	Position held in company. 
	
	YES
	

	
	User_Telephone
	
	
	
	YES
	

	
	
	
	
	
	
	

	Lend
	Lend_Id
	PK
	
	
	NO
	

	
	User_Id
	FK
	
	
	NO
	

	
	File_Id
	FK
	
	
	NO
	

	
	Date_Lent
	
	
	
	YES
	

	
	Date_Returned
	
	
	
	YES
	

	
	Department
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Shelf
	Shelf_Nr
	PK
	Uniquely identifies shelf.
	
	NO
	Shelf_Nr

	
	Row_Nr
	PK
	
	
	NO
	Row_Nr

	
	Column_Nr
	PK
	
	
	NO
	Column_Nr

	
	
	
	
	
	
	

	
	
	
	
	
	
	


In our system Primary keys are not allowed to be NULL, because they uniquely hold information on the attributes in their various classes. Some attributes are allowed to hold Null, while others are not. This is due to the business rules of the organisation. Lend has mandatory participation thus the foreign keys User_Id & File_Id cannot be null1 (Michael Claudius).

User Transaction table
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A: File is registered and stored in Column and Row; Shelf has Column and Row.

U: File is categorised into Types: Supplier, Customer and Other Files.

B: File is assigned a specific File_Id for identification purpose.

S: File is created ready to be lent by potential Users.

Y: User is registered baser on borrow rules, User is assigned User_Id for identification purpose; when user request for file, file identification and User identification is stored for record purpose and file is taken away by user.   

3.1.1  Normalisation

Normalisation is used to ensure consistency, minimise redundancy and ensure stability in relational databases.
This is a technique for producing a set of tables with desirable properties that supports the requirements of a user or company1. (Database Solutions, Connoly & Begg).

Normalisation is done by looking at the dependencies and keys of every relation, doing so in accordance with the Normal form rules.

There are four steps in normalising a table.

First Normal Form (1NF), which removes repeating, values in a relation.

Second Normal Form (2NF) this removes non-primary key columns that are dependent on the primary key.

Third Normal Form (3NF) removes non-primary key columns that are transitively dependent on part of the primary key.

Boyce-Codd Normal Form (BCNF) this is a table where every determinant is a candidate key.

We decided to display the tables in our system and their attributes, then we will try to normalise these tables using our knowledge on databases. 

File

	File_Id
	Date_Registered
	File_State
	File_Type

	
	
	
	




User

	User_Id
	First_Name
	Last_Name
	Position
	Telephone
	Department
	E-mail

	
	
	
	
	
	
	




Shelf

	Shelf_Nr
	Row_Nr
	Column_Nr

	
	
	




Lend

	File_Id
	User_Id
	Date_Lent
	Date_Returned

	
	
	
	













We first listed all the attributes from our PDC so as to enable us use the Top Down approach to create tables using the process of Normalisation. We use EE/R modelling to create a data model that represents the main entity and relationships. We then translate the EE/R model into a set of table that represents this data. Here we use normalisation to check if the tables are well designed.

Now we are going to go through the process of normalisation from First Normal Form to Boyce-Codd Normal Form with the tables that we have.

Looking at our tables closely, we realise that the tables are in 1NF because there are no repeating values in the columns and records. This takes us to the second normal form.

The tables are in 2NF because there are no composite keys for the tables and this brings us to the 3NF.

All the tables in our system are in 3NF because there are no transitive dependencies. We looked closely at the User table and argued that through the names we can get the department, but we later came to the conclusion that several people can have the same name and therefore names was ruled out as creating a transitive dependency on department.

Denormalisation

File

	File_Id
	Date_Registered
	File_State
	Shelf_Nr
	Row_Nr
	Column_Nr
	File_Type

	
	
	
	
	
	
	




After doing normalisation of the tables, we realised that the file and the shelf tables could be put together to speed up retrievals, but it also slows down updates and increases redundancy.

The redundancy here is due to the fact that, the file and shelf tables both have shelf_Nr, Row_Nr and Column_Nr. These are present in the file table because, it will help us easily locate the file positions in the shelf, if we have these attributes in the file table.

User Transaction Table

The objective of this table is to support the transactions required by the view, as documented in the user’s requirement specification. This transaction table also checks for errors which might have occurred while creating.

	User   Transaction 
	Tables required

	(a) Enter the details of a new  User      

(e) Update/ Delete details for new user
	User (User_Id, User_FirstName, User_LastName,                                                                                                                                                                                                                                                                                          Position, Department, Email_Address,

            Telephone_No)

	(b) Enter  the new details  of a File                     

(f)Delete/Update details on file
	File (File_Id, File_Type, Date_Registration, 

            Shelf_No, Row_No; Column_No);

Foreign Key  Shelf_No, Row_No, Column_No    references  Shelf(Shelf_No,Row_No,

Column_No).                        

	(c) Enter new detail of a lend

(g)Update details on Lend                          
	Lend (Lend_Id, User_Id, File_Id, date_lent, Date_returned,).

Foreign key User_Id references to User (User_Id).

  Foreign key  File_Id  references to File (Filr_Id).

	(d) Enter new detail of a Shelf
	 Shelf (Shelf_No, Row_No, Column_No).        


3.1.2 Referential Constraints

	Relation
	Referential Constraints

	File
	FOREIGN KEY: Shelf_Nr, Row_Nr and Column_Nr REFERENCES Shelf.

ON DELETE NO ACTION

Comment: A File_Id is deleted only in the file table.

	Shelf
	Comment: No foreign key because it not needed in this table.

	Lend
	FOREIGN KEY: User_Id and File_Id REFERENCES User and File.

ON UPDATE CASCADE

Comment:  Lend table is updated when user borrows files and this information is cascaded to File class to update the state of the file, but the records are not deleted for reference purposes.




Relational Integrity

Data integrity in a relational database is based on the concept of keys. There are three types of keys in a relational database: candidate keys, primary keys and foreign keys. In our tables all of these kinds of keys are present. Relational integrity is divided into two; referential integrity and entity integrity.

Referential Integrity: This states that every non-null value that exists in a foreign key attribute must also exist in the relation for whom it is the primary key. The keys in the parent and child class have to have the same type. Referential integrity brings up special problems regarding the updating or deleting of rows in a table.

Based on the business rules, we can solve the problem of updating and deleting by using: 

On Update Cascade: If a field value in the tables’ primary key is changed, the database will then automatically scan all the related tables and related foreign key values and update accordingly. 

Therefore due to the business rules, when we update File_Id value in the File table, the File_Id values of all corresponding classes are changed as well. In USD, files are normally updated after every transaction.

On Delete Cascade: When a record is deleted, the database will delete all related records in related tables. Extra care should be taken when deleting records in the primary table because, if delete is a delete on action, then every file deleted in the primary table will be deleted in the related tables as well, but if on deleted No Action, then the file will be deleted only in the primary table. In the case of USD, they delete file from their system after every 4 years and these files are also deleted from other tables as well.

Entity Integrity: Entity integrity only applies to the primary keys and this requires that no column of a primary key can be null. In our tables no primary key is allowed to be null, because we have unique values for the primary keys and these primary keys acts as foreign keys to other tables.

Specification of Entities

	Entity name
	Definition/Description
	Remarks/Occurrences

	File
	Employees from different departments can lend files of other departments.
	The borrowing of Files happens often.

	User
	Is the employee who borrows files from the filing room.
	A use is created only when she/he borrows a file.

	Shelf
	Is where the files are kept and located when needed.
	Shelf contains rows and columns that hold files.

	Lend
	Lend is the entity that keeps track of the files lent, the employee who lent the file and the date the file was lent
	This class holds attributes for the Lend and User classes.


The diagram above explains the process that goes on in filing documents. Here the file clerk registers users and files that are brought into the system. Later, when a user wants to borrow a file, her/his information is taken down and the info on the file is also registered. This forms the Lend class, which will be used for reference purposes and to keep track of those who borrowed files.   

3.2 Physical Database Design

This is the process of producing a description of the implementation of the database on secondary storage; it describes the base table’s file organisations and indexes used to achieve efficient access to the data and any associated integrity constraint and security restrictions.

In this phase we are going to design our relational database based on the Database Definition Language (DDL) using Interbase. The target DBMS is Interbase and the ISO SQL standards will be used for these definitions.

3.3 Base table for Target DBMS

Here we make the various tables in our system and create the constraints for the tables. 

/* Domain definitions */

CREATE DOMAIN "DOM_DATE_REGISTRATION" AS DATE;

CREATE DOMAIN "DOM_FILE_ID" AS INTEGER;

CREATE DOMAIN "DOM_FILE_STATUS" AS VARCHAR (5);

CREATE DOMAIN "DOM_FILE_TYPE" AS VARCHAR (40);

/* Table: FILE_TABLE, Owner: SYSDBA */

CREATE TABLE "FILE_TABLE" 

(

  "FILE_ID"
"DOM_FILE_ID" NOT NULL,

  "DATE_REGISTRATION"
"DOM_DATE_REGISTRATION" NOT NULL,

  "FILE_TYPE"
"DOM_FILE_TYPE" NOT NULL,

  "FILE_STATUS"
"DOM_FILE_STATUS",

  "SHELF_NO"
INTEGER NOT NULL,

  "COLUMN_NO"
INTEGER NOT NULL,

  "ROW_NO"
INTEGER NOT NULL,

 PRIMARY KEY ("FILE_ID")

);

ALTER TABLE "FILE_TABLE" ADD FOREIGN KEY ("SHELF_NO", "COLUMN_NO", "ROW_NO") REFERENCES SHELF ("SHELF_NO", "COLUMN_NO", "ROW_NO");

/* Table: LEND_TABLE, Owner: SYSDBA */

CREATE TABLE "LEND_TABLE" 

(

  "LEND_ID"
INTEGER NOT NULL,

  "USER_ID"
INTEGER NOT NULL,

  "FILE_ID"
INTEGER NOT NULL,

  "LEND_IT"
VARCHAR (5) NOT NULL,

  "RETURN_IT"
VARCHAR (5) NOT NULL,

 PRIMARY KEY ("LEND_ID")

);

ALTER TABLE "LEND_TABLE" ADD FOREIGN KEY ("FILE_ID") REFERENCES FILE_TABLE ("FILE_ID");

ALTER TABLE "LEND_TABLE" ADD FOREIGN KEY ("USER_ID") REFERENCES USER_TABLE ("USER_ID");

/* Table: SHELF, Owner: SYSDBA */

CREATE TABLE "SHELF" 

(

  "SHELF_NO"
INTEGER NOT NULL,

  "COLUMN_NO"
INTEGER NOT NULL,

  "ROW_NO"
INTEGER NOT NULL,

 PRIMARY KEY ("SHELF_NO", "COLUMN_NO", "ROW_NO")

);

/* Domain definitions */

CREATE DOMAIN "DOM_USER_DEPARTMENT" AS VARCHAR (40);

CREATE DOMAIN "DOM_USER_EMAIL_ADDRESS" AS VARCHAR (40);

CREATE DOMAIN "DOM_USER_FIRST_NAME" AS VARCHAR (40);

CREATE DOMAIN "DOM_USER_ID" AS INTEGER;

CREATE DOMAIN "DOM_USER_LAST_NAME" AS VARCHAR (40);

CREATE DOMAIN "DOM_USER_TELEPHONE_NO" AS VARCHAR (15);

/* Table: USER_TABLE, Owner: SYSDBA */

CREATE TABLE "USER_TABLE" 

(

  "USER_ID"
"DOM_USER_ID" NOT NULL,

  "USER_FIRST_NAME"
"DOM_USER_FIRST_NAME" NOT NULL,

  "USER_LAST_NAME"
"DOM_USER_LAST_NAME" NOT NULL,

  "USER_DEPARTMENT"
"DOM_USER_DEPARTMENT" NOT NULL,

  "USER_EMAIL_ADDRESS"
"DOM_USER_EMAIL_ADDRESS",

  "USER_TELEPHONE_NO"
"DOM_USER_TELEPHONE_NO",

 PRIMARY KEY ("USER_ID")

);

3.4 Business Rules

Our business rules states that hard copy files are destroyed after 4 year and are subsequently deleted from the system, including their location. User, Lend and Shelf tables are not deleted. Also the shelf table is created before the file table in order to have a shelf ready for the files when they are created.

Files can be deleted from the shelf and later replaced by other files. User table is always updated in case the user status changes, such as his address or department.

Lend table on the other is not deleted. This is to ensure that the users and the files they borrowed are kept for record purposes.

Cross-referencing transactions and tables

The table below shows the transactions that are required in our system and the tables they access.

The matrix summarises, in a visual way, the access patterns of the transactions that will run on the database.
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I = Insert; R = Read; U = Update; D = Delete

(e) Enter details of files.

(k) Update /Delete details of new files.

(p) List the category and availability of all files.

(q) List the category and availability of all files at a specified location.

(r) List the details of all files a specified user currently has on lent. 
File Organisation

In this project, we are limited to use Interbase, which uses B-tree (Balanced tree) file organisation, one of the most flexible and powerful techniques for indexing large volumes of data. The Interbase DBMS will automatically organise our files.

Secondary Index

Secondary indexes are used to specify an additional key for a base table that can be used to retrieve data more efficiently. In our case we will only use the primary keys to retrieve these data and we decided that secondary keys would not be needed, due to the fact that our system is very small and comprises of only 5 tables. It will be an overdone to add secondary indexes, because it will reduce the speed due to increase in disk space and performance will be slow, due to the fact that the query optimiser may consider all secondary indexes before selecting an optimal execution strategy.

Derived Data

In our system, the issues of  derived data is of little significance due to the fact that our system is basically designed to locate files stored in shelf in the filing room, and to calculate derived information from file or user. The only derived information takes place every four years, that is when files are checked to determine if they should be destroyed or not. Since is done after every four year, we deem the issues insignificant.  

Conclusion on Database Design 

Our group didn’t find difficulties in designing and creating a relational database. The reason was based on the Object Oriented Analysis and Design part of the project. After completing the OOA & D aspects of our system, we got a clear overview of what our system is going to be like in terms of creating a Relational Database. Transformation from the PDC to the EE/R was easy in that all classes from the OOA & D were transformed into entities; Attributes found earlier in the OOD remain attributes for entities. Earlier structures such as generalisation and specialisation were used in the EE/R to represent super class and sub class relation. Yet with the above transformation, we still had to take into greater consideration the correct modelling methods regarding logical, conceptual and physical designs, so as to satisfy standards in database design, implementation and usage.

Presentation of the Prototype system

Based on our project establishment, as well as the agreement we had with our contractor (USD), we decided that a prototype system with some functionality would be presented to USD. This prototype will include such components as user interface; navigation and other functionality necessary to enable user interact with our system.

In our prototype system, we will be able to register a file location on a shelf in a database; we will also be able to register a user and a lender as well. Other major functionality such as update, delete, search maybe taking into closer consideration by the group.

Reasons for the presentation   

The result from the presentation will be used as tools to improve our personal system development skills, as well as to help us ratify and to avoid repeating whatever mistakes were made during the project. The feedback can also be as by the group or other interested system developers in the future to help them develop a better and efficient system without having to repeat the same mistake we may have made during our project.

Functional Considerations

Since our system is designed to be use by a specific user, “File Clerk” in registering file and shelf location, as well as keeping track of files when borrowed. Therefore access to the system is only limited to a particular user, for this reason, the issue of security is narrowed only to a particular person. The file clerk has to always logon when carrying on any of the above transactions. 

Updating and deleting table is strictly restricted to the file clerk or his assistant.

 Such functional aspect as user view is not necessary, because our system will be implemented individually by every department and not as a joint or share system.

If time permits, another functionality, which could be added by the group, would be a function that deleted files automatically after a 4 years period rather then the file clerk having to check for outdated file after certain period of time.

SQL AND JAVA 1.3

SQL

SQL is a computer language for communication with the databases, referred to as Structured Query Language. In the SQL language, statements describe what information gets processed and allow the database engine to determine the best method for getting that information. The language is divided into three types DML, DDL and DCL.

DML: Stands for Data Manipulating Language. There are four basic statements in the DML component is to SELECT, UPDATE, DELETE and INSERT. One of the example of DML would be, SELECT * FROM SHELF WHERE file_id  = 1; This will display the file that has file_id which is equal to 1.

DDL: Stands for Data Definition Language. Is used to create new table and other objects. The main DDL statements in SQL are to CREATE TABLE, ALTER TABLE, DROP TABLE, CREATE INDEX and DROP INDEX. Example of DDL would be, CREATE TABLE SHELF (shelf_nr integer not null, column_nr integer not null, row_nr integer not null, file_id integer); This will create a table Shelf.

DCL:  Stands for Data Control Language. Is used to manage who has authorisation and ownership rights for the objects in the database, with statements such as GRANT and REVOKE. The DCL also contains procedural control statements, for constructs such as loops and conditions, as well as for managing how to treat failures of statements with commands such as COMMIT and ROLLBACK. 

JAVA

Java was designed to do object-oriented programming, abbreviated OOP. OOP is a programming that uses objects. Java is platform-independent and provides common database Application Programming Interface called JDBC. JDBC allows us to write application using common API that is database-independent. We will use the JDBC Application Programming Interface, through which Java supports relational databases (and thus the ability to execute SQL commands from our Java programs). The JDBC Application Programming Interface makes it easy to write code to access relational databases by providing a whole range of Java classes and interfaces that encapsulate specific functionality. We will use:

DriverManager class to load a drive.

Connection object to establish a connection to the database.

Statement object to encapsulate our SQL statements and send them to the database for execution.

ResultSet object in which to retrieve the results of our queries.

And so on.

Design User View

Based on what our system is design to do, the issue of user view is not necessary, because there is only one user who will interact with the system. The system will be implemented separately  by individual departments and therefore the issue of user view is eliminated.

Security Rules 

Security rules won’t be needed since our system is designed to be used by one user, the File Clerk or probably his assistant. The only security designed mechanism will be at the time when the user wishes to log in to carry on transaction for which the system was design for.  

Summary

Java is a portable and very powerful object-oriented programming language. Relational database management system allows us to store all of the data required by our Java Application in an efficient and well-defined manner. The goal of using these two powerful technologies (SQL and JDBC) together to write effective database-driven applications using Java program.

Implementation 

Prototype Implementation

The implementation of the prototype was decided earlier in the project establishment, it was decided by the school that prototype system was to be implemented using Java 1.3.

The school also decided Database implementation would be done using InterBase 6.5. In implementing our prototype Database system, we first created the physical empty database table in Interbase, and then we later use our Java program to insert values into the empty tables. We also coded many SQL queries in your Java code so as to enable us make queries from our Graphical User Interface. The two basic function needed to be implemented by system was successful these basic functions are Registering Files Users, Shelves and Lend, and the second major function was to search a file location the shelf. Both of these functions work successfully. These steps are necessary if a user has to use our system, the first procedure is that a file and a shelf have to exist in our system before a search can be made. The second condition a user has to be registered before he can lend a file. And third is that a file, a shelf and a user has to exist before a lend register in our system. 

One of the problem we had with our system was the issue of keeping track of time, that is from the time a file is registered until a file is qualified for delete. The time in imported from Java couldn’t work properly. The time display was incompatible to present time, the time display ranged from 1800 to 1899. But besides, the prototype was doing the entire job for which it was designed to do. 

Project conclusion

General Over View 

In order to give a broad over view of the entire project from start to finish, it will be logical to first take a short look at some of the obstacles we were faced with at the initial stage of the project. First of all, it was difficult for the group to find a company, we contacted some companies and it turned out that none of the companies were interested in our project. It was until the last minute to project time that we finally contacted UNICEF and surprisingly for the group, we were called for a meeting. After the meeting, we finally decided that UNICEF was the right organisation for the project.

Knowing the kind organisation we were going to working with, we decided on writing our project establishment. In our project establishment, we mentioned in brief some of the topics we were going to go through during the next six weeks.

To get a clear view of tasks involved in this and how these tasks can be tackled, we deciding on dividing these tasks into categories.

The first task was first to allocate all the resources necessary to successfully complete the project. Since the group comprised of four persons, we divided some of the basic task among the group, those task included such things as who is responsible for what and when we should be meeting etc. 

Other persons who were not part of the project, but were assigned tasks were our contact person at UNICEF and our supervisor from the school.

Other resources such as material to be used, contract and other necessities were also mentioned at this point.

To derive a systematic working style with respect to the project, we decided to categorised the project into three phases: 

Business Analysis

Object Oriented Analysis and Design 

Relational Database Design.

Business Evaluation:

To get started with this part of the project, we needed at least a complete or some detailed information or either some kind of documentation on the UNICEF Supply Division. Although we had received some documentation from USD after the meeting, but in order to get a clearer picture of the organisation we turned to the World Wide Web for information.

After getting the information we needed, we started by looking at the origin of the organisation; we gave a brief description of how our organisation was founded and what their basic functions are. We then narrowed our analysis on the particular division we were concerned with. To do so effectively, we first made a brief analysis of the organisational structure, strategic goal and plans, their mission statement and their business process. 

To give our readers a precise view of what kind organisation we were working with, we decided to take a closer look at such things as USD’s cultural, external and internal environment. 

At this stage of the analysis we were faced with a challenge, as it was clear from business lessons, we were not sure of how to analyse a non-profitable organisation. But fortunately for our group, we were versatile and had our business teacher at hand; therefore this problem was easily solved without difficulties. 

We realised that USD was well organised and had all the latest IT systems necessary to compete with others, but the only problem USD had was the problem of retrieving documents on passed transactions. Like all other organisations generating documents from transaction, USD lacks a system that could effectively locate documents stored in hard copies in rooms known as filing room. Retrieving file in these rooms has proved problematic. We also learned from interviews, that it will sometimes take a day or two to locate a file in the filing room. Realising this problem, the group undertook the challenge to make this working environment up-to-date by providing an IT solution to this problem.

To provide this solution, the group will be faced with a task of designing an IT system only be using the process of Object Oriented Analysis and Design. 

Object Oriented Analysis

Traditionally if not mistaken, system developers always start system development process by drawing rich pictures, which are usually intended to illustrate an understanding of the situation. It is usually presented in two forms, the first usually represents how the situation is at present and the second represents the new system.

After presenting our pictures of how the situation is at USD, we then gave predicted views of how it will be if our solution is implemented.

The group later took the liberty of sketching a Data-Flow diagram of how information flows within the organisation, with special focus on one department, the procurement department. From this stage, we proceeded to give two system definitions based on what the system should be like, and followed later by a FACTOR. To generate many class and objects as possible, the group did a brainstorming exercise, large number of classes and object were listed for evaluation. The next task was to eliminate some of the classes and object, which were irrelevant to the entire system at USD, the remaining class were assigned attributes, and the same was done for events as well. After generalising the type of classes and events, the group decided on downsizing the classes and objects using a “Parallel” analysis method.

The next task was to draw some diagrams representing classes and events, which events hit which classes, which events were common or private etc. At this stage, downsizing process was carried on gradually until we finally got a clearer view of how our system will probably be like.

The next task was to analyse the classes found in detail after downsizing. This was done so that the group can be able to determine structures such as generalisation and specialisation, cluster and association. After analysing the classes, we realised that one of our classes; file had a generalisation structure. File was sub-divided into three categories, based on the USD business rules, customer file, supplier file, and other file.

Aggregation was not found among our classes, association existed between file and user and the last was cluster found among various user and categories of files.

After this stage, we were faced with the task of drawing a state chart diagram for one the classes, in doing so, the group decided to choose the file class. The group then later proceeded to draw an Actor table comprising of the file clerk and the Employees. Other tasks such as use case diagram was drawn and later followed by a function specification table. 

At this stage, we realised that it was about time to conclude OOA and begin with OOD using the information gathered from the OOA.

Object Oriented Design

In order to begin the second phase of system development, the group decided to first give a quick short at what the user’s interface will be like by illustrating this through a navigation diagram based on the OOA. Although the group was aware of some inconsistencies that are likely to appear as we go deeper into the design phase, but there is nothing like trying. 

The real aspect of OOD began when the group analysed the design criteria using a design criteria table. In this table we stated some of the criteria that our system must meet in order to fulfil the system definition as previously stated. From here we proceeded by dividing the design phases into component so as to enhance our skills in designing. This division consisted of the following:

Problem Domain Component (PDC)

Function Management Component (FMC)

Human Interface Management (HIC)

External Interface Management (EIC)

We later went on drawing an embedded state chart diagram, wherein some new classes were found, but were not considered relevant to our system.

Function specifications were made at this stage using Type of function, Uncertainty and Complexity. Complexity ranged between 1 to 5 based, on how complex the functions were.

 The conclusion included a component diagram illustrating how all the individual component fits into our system and how the various components interacted with one another.

The final and improved version of the navigation diagram was designed.

Database

During our project establishment, we made it clear that our proposed system will be implemented using a database system. In order to fulfil this claim, we first started by looking at classes in our PDC, which we directly transformed into “Entities” together with all the attributes.  The next task was to identify entity relationship since we decided at the beginning that we would be using a Relational Database Design. Relationships were established based on the rules for designing Relational Database. We then drew a table for attributes domain and later assign attributes to entity, data types, and set of values and formats. From here we proceeded by assigning candidate keys, default values etc. We then went on to design a user transaction table that process user transaction using our system. Ready at this stage to design based table, we needed to normalise our tables so as to eliminate redundancy and ensure stability. Tables were normalised and later denormalise so to improve performance and search time.

After this we were left with the problem of defining Integrity constraints based on our business rules, other relevant issues such as security issues were discussed and decided by the group.

We at this same stage determined which DBMS that will be used to implement our prototype system.

By the time of this note, our prototype system was being tested and improvements were being made so as to enable us deliver the final prototype system to the involved partners.

/*****Very important*********/

After realising some inconsistencies in our implementation, we decided to make our system more user friendly, in doing so, we eliminated the task of the File Clerk having to always create a new shelf whenever a file should be registered. To make this simple for the user, we decided on implementing a prototype that will create a new shelf automatically whenever a new file is registered, this change will relief the user of the task of having to go and open new window for creating a shelf. 

This ideal came late during the project; therefore it was impossible to extend the change further up into the OOA and D.

/*****Very important*********/

Conclusion

Organisation

Our organisation UNICEF Supply Division based in Freeport, Nordhavn in København has been of some help to us through our contact person, Herbert Kwizera in carrying out this project. This project is not of paramount importance to them, because they have a good functioning system, but for the classification of files. Anyway, we hope this prototype will be a basis for further development and some good ideas will be built on this study project.

Advisors

The project advisor Klaus frisdahl was of great help to us and was always there when wee needed him, despite his busy schedule during this time. Also Michael Claudius our system development teacher was very assiduous in the whole project course and gave us immense understands of the processes of building our system.

Susanne Ruge and Henrikk Kjær our database and programming teachers were there to guide us through database design and implementation. To these effects, the group really gained lots of extra knowledge.

Group Work

Working as a group has been hard but good. Hard because one has to always try to come in the middle with his/her ideas and sometimes it was really difficult to get along. On the other hand it was a good experience working with others, as this is what is typically expected from us in the “real world”. Our group members were very dynamic and it was generally fun working in this project. 

Personal Experiences

Kevin 

To my amaze, the group worked together smoothly throughout the entire project, although on few occasions either one member would show up late, and this happen either due to personal problems or transportation problems but beside this, everything went as planned. 

From the initial stage things were little bit awkward when we had to spend hours on discussing something irrelevant, but after couple of days realising the time we wasted in arguing, we automatically decided that it was about time to get things done.

Every member of the group performed the task assign to them during the project and every member at the end made backup every meeting. 

Fred

With the experiences I had from past school projects, it was not so difficult for me to get busy with the work at hand, but it was a real challenge to put all the various opinions together and move along. Our group had long hours of discussions which proved to be time consuming, but sometimes very useful in sharing ideas.

I learnt a lot from this project work, gaining a total insight and overview on management, system analysis and development and also on database design and implementation. This idea of combining everything we have been thought until now in designing a new system was well understood and the difficulties appreciated.

My group members were on time most of the time and it was a nice experience to work together and share the fun and the serious times.

Carine

The project has been a great experience for me though, some things were a bit unclear, because of some subject difficulties, but the members of the group helped me to understand this. 

 I gained a lot from the project work, had a better overview on different subjects and understood the concept of developing a new system.

 The group was very helpfully though sometimes it was hard to get along with guys, but I had a lot of fun with them.

The teachers were particularly helpful and they always put us through in times of difficulties and misunderstandings.

Ahmad

The project has a wonderful experience. I have learnt a lot from the project, its made me realise how good it is to work in a group and how much a person can gain from working together with others. It taught me to be patient and listen to other people’s opinions and work as one to accomplish the same goal. This project made me realise how much I need to study. I learnt things that I did not know during the project.

The group and the teachers have been helpful in times of crisis, and I am very grateful to all the help that I got. 
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