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Abstract

This report will detail the requirements gathering and implementation of a basic database system for ‘Celtic Caterers’ including an initial Context Diagram (Level 0 Data Flow Diagram) detailing the whole system as a process, followed by an entity relationship diagram. Following analysis of these requirements the report will detail the implementation of a database that meets these requirements along with a discussion of best practices i.e; use of Third Normal Form (3NF).



1. Introduction and Task Description

Celtic Caters are a Celtic Caterers is a successful catering business located in central Swansea. They supply catering services to local businesses and organisations for functions in the Swansea and outlying areas. They have recently expanded and now have stores in Neath, Port Talbot, Llanelli and Carmarthen.

At the stores, generally looked after by the store manager, they liaise with customers directly and provide samples of the menus and products on offer. At the stores, orders are taken by the store manager. At the back of each store there is a fully operational commercial kitchen. Each store is also able to hold stock in a suitably sized refrigerated area.

Kitchen staff receive information about food orders from the store managers and they have to fulfil these orders in a timely fashion. However, monitoring the hand-written diary, to ensure delivery is coordinated correctly to events that they cater for, is becoming a problem.

The accounts department must work through paper receipts as this is the only way that they can keep track of work in progress. 

Celtic Caterers wish to upgrade their entire data processing provision because they believe it could help them with the running of their catering services and improve their financial status.

Although they want to maintain the storefront service, they realise that an online presence could increase the profitability of the business. They would like to use a system that will allow them to record customer details along with information of any catering services and events that the customer’s request. They would like to have a system that will help with the scheduling of the catering provisions because in recent months double booking has been causing a problem. Automatic provision of customer invoices should help them to keep a record of the income generated from catering. 

Celtic Caterers also have several suppliers which they use to order ingredients required for the day to day running of their catering business. To complete the accounting records, they would like to be able to record purchases as well as sales so that they may at some future date be able to calculate quarterly and yearly profits.

2. Requirements

Sugumaran and Storey state that the most difficult aspect of Database design is translating the requirements into a conceptual model [1]. This can be done via analysis through Data Flow Diagrams (DFD) and Entity Relationship Diagrams (ERD). The database design starts with the basic analysis of the sources that provide data [2]. This is not intended to be a complete breakdown of data handling processes, but rather a start of a process of identifying the data stores [2] and as Gelbart et al, point out it is the start of enabling an hierarchical analysis and understanding of understanding the system and requirements [3].
[image: ]
Fig. 1: Level 0 Data Flow Diagram (Context Diagram)

Figure 1 demonstrates the basic users of the system or “entities” that are identified within the requirements from Celtic Caterers; Store Manager, Accounts Staff, and Kitchen Staff around the singular data process. The data flows only show the direction of the data and basic labels on the data flow.

Now that the entities and data flow have been identified, deeper analysis of the system can be done via the Level 1 Diagram.
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Fig. 2: Level 1 Data Flow Diagram 


As a final step a normalisation exercise will be carried out. The approach used is that of Third Normal Form (3NF). Third Normal Form is a database schema design methodology that uses normalisation principles to try to minimise duplication, anomalies and ensure referential integrity and above all keeping the data management simple [4].  
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Tab 1: Third Normal Form Rationalisation
 
3. Design and Implementation
With the Analysis made the first step to implementation is to identify suitable tables for each process. As the process starts with an order being made, and with all entities requiring at least some information relating to the customer the first table is for the customer. As the customer is the basis of any successful business, it makes sense to place the customer at the front and centre of any database design. 

The basic requirements can be fulfilled by two tables, one for customer details, and a second for order information. This is established from the normalisation exercise above.

The ability to effectively track customers is now one of the core reasons for any business to implement a database system [4] and it is for this reason the Customer ID has been chosen as the Primary Key for the whole database:
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Fig. 3: The Customer Table within the Celtic Caterer’s database with customer ID selected as Primary Key. 

The Primary Key is defined as a “column or combination of columns with a value that uniquely identifies each row” [2]. By using a unique ID each customer can now be traced to a unique record and have a one to many relationship with any orders, so a complete picture of that customer can be built within the database. A non-sequential unique random number has been chosen as this is a useful Cyber Security enhancement over a default sequential number where it would be easier to guess a customer reference.

The rest of the table contains other useful information that would be needed to contact the customer or included on any invoicing report. 

The second table has been rationalised along the lines of information relating to customer orders. The Primary Key is the order ID, but a relationship has been created with the Customer ID in the first table which exists as a Foreign Key in this table. A Foreign Key is defined as an attribute (or set of attributes) that relate to the Primary Key in another table. By making this link a query can then be made against both databases to establish both Customer and Order information either by kitchen staff or by accounts staff.
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Fig. 4: The Order Table within the Celtic Caterer’s database with Order ID selected as Primary Key and Customer ID as the foreign key. 
 

Store Key has been created to be able to differentiate orders and accounting between each store. Each location has been set as a value of 1-5, this means that if the Swansea location was to move to Pontardawe the whole record could simply transferred by changing the location name to 1, which gives the database some scalability, however, it also space efficient. To enable easy staff use the value in the form simply states the store location name, so they don’t have to remember the ID number.

A consideration is whether to add individual items of stock as selectable fields within the database, the benefit of this being that reports could then be run on the stock levels of individual items. Given Celtic Caterers have not specified exactly what stock they carry in the requirements a free text item where an order can be entered has been preferred, however, this is something that could be refined in the future.

The first query that has been set up is basic query to retrieve all orders, this is of use to accounts teams who are looking to pull an historic record. The SQL for this query is as follows:

SELECT Customer.[Customer ID], Customer.[First Name], Customer.[Last Name], Orders.[Order ID], Orders.[Order Date], Orders.[Items Ordered], Orders.Location
FROM Customer INNER JOIN Orders ON Customer.[Customer ID] = Orders.[Customer ID];

However, to make this more useful to staff a report can be set up to print off or review all orders within the database. 

A second report has been made for the benefit of Kitchen Staff to check on unfulfilled orders with the following SQL:

SELECT Customer.[First Name], Customer.[Last Name], Customer.Address, Customer.City, Customer.Postcode, Customer.Notes, Orders.[Order Date], Orders.[Items Ordered], Orders.[Order Filled], Orders.Location
FROM Customer INNER JOIN Orders ON Customer.[Customer ID] = Orders.[Customer ID]
WHERE (((Orders.[Order Filled])=No));

With this staff can check in on orders than have not yet been completed to prioritise them.

4. Conclusion

A simple set of tables has been established that allow customer and order information to be set up and then queried and reported on from within Microsoft Access.

The requirements gathering exercise has shown two levels of data flow diagram and a rationalisation exercise has taken place that has employed 3NF best practice to rationalise the database within the table. 
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