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1. Summary
For businesses to be successful, the level of information handling has to be of a high standard. Whether they deal directly with customers or communicate with other businesses, information pertaining details such as addresses, or forms of payment will have to be stored and accessed on a daily basis. A database can hold a few records to a few thousand records and need to relate to maximise the efficiency of data retrieval. The use of tables to uniquely store data relating to different information types need to be kept separate to increase productivity and to stop data confusion. 
2. Visio ERD 
 It is important that a newly developed database represents the entire data framework infrastructure, and this can be achieved by the creation of an Entity Relationship Diagram (ERD). The ERD is built using individual entities to identify the separate groups of information and each entity contains attributes which are the fields that are required to fill the database tables with the necessary information.
  In the case of Dylan’s Bookshop an ER Diagram was created using Visio software, this is especially helpful in the design stage as the entities can be chosen, and the relationships between those entities can be introduced to see if the connections between the them are relevant and the information will be linked (Fig 1.1).
[image: ]
(Fig 1.1 Visio ERD including relationships)
Relationships identify the interactions between entities and can be known as Cardinality and ordinality. Cardinality refers to the maximum number of times an instance in one entity can relate to another, while ordinality is the minimum number of times. [1] The most widely used relationships are “one to one” and “one to many” relationships and good practise when using relationships is to add a little notation or description between the entities explaining the relationship. 
     Inserted information in a database can sometimes be similar in appearance, such as having many customers named John Smith, to differentiate these records from one another, we use a primary key field. As identified in the above diagram each entity has its own special field highlighted by the PK identifier, this primary key is unique to each record within that entity, in most cases taking the form of an ID number. 
   The Foreign keys where applicable have also been added, these keys are primary keys that are from other tables and used to establish relationships with other tables where it appears as the main primary key.
     Attribute Types is the right-hand column inside the entity table and describes which data type is to be used for that certain attribute. An example of this would be to use the Varchar data type to fill in the Surname attribute in the Employee Table. Varchar is a varying length of a string and can have the amount of characters set in accordance to how many are needed, i.e. Surname Varchar (25) allows 25 characters to be used for a person’s surname. [2]

3. Tables

[image: ]
(Fig 1.2 -  Example of a Table created in Access)

Once the ERD was completed, the design was then translated in to tables using windows Access. Although by this stage , fundamental changes can be made, such as adding fields are tweaking the information that is required, the duration taken to insure the ERD was fully in-depth, no alterations were needed, and the original diagram was followed to the letter.
A total of ten tables covering every data angle were produced, starting from the original order through to the final shipping of the product. Information on each employee working at Dylan’s Bookshop was also created to keep track of who was selling what products and from this, a sales report could be manufactured making sure all employees were working at their best. To drive up sales of a certain product a monthly newsletter containing a book of the month deal could be dispatched to whichever customer signed up, via email or by post. To supervise the required newsletter, a table of its own was necessary.

When creating the tables, information which is of paramount importance must only be used, this will help in the retrieval of the information and also insure the right data is highlighted in the final reports and meetings. Fig 1.2 shows all the relevant information on customers of Dylan’s Bookstore, knowing where they work or what hobbies they like would not be detriment to the tables or business, but making sure that a product gets to the right customer address is significant.
3.1 The Data
All data used in databases needs to be appropriate for the organisation it is used for, an example of this would be that the bookstore does not need to know what size shoe each of their customers wear so this type of data would be irrelevant, but for a little store selling trainers, this type of information would be perfect in keeping the store and customer relationship to a high standard.
    [image: ] 
(Fig 1.3 Relationship tables showing data required for each table and how they are related)

Once the tables have been established, gathering the fields required for each table becomes simpler, e.g. The shipping table will hold all the important fields needed to access information on a certain shipping company such as Company Name, Address, Contact details etc (Fig 1.3).
3.2 Relationships between Tables
When using the Access relationship tab, evidence that the initial design made in Visio will work is displayed once the tables have been completed. Information in the tables are not necessary at the moment as long as the fields are available. The relation between each table should be one to many as it’s a retail shop and as fig 1.3 shows, all tables are contacted correctly, and information easily accessed from them. [3]
  
4. Query and SQL
Queries
Having a relationship table that connects each table successfully will make for a more beneficial experience using queries. Queries enable the user to Filter the information that is required from the related tables, to emphasize certain data that can be sent to different departments or to create certain reports.
[image: ] 
(Fig 1.4 – The creation of a query)
In fig 1.4, all tables relating to the sales of the products have been selected and the relationships connected. The fields required are then chosen from each table, once the desired fields are chosen a new field can be created to total the complete sales made. This query can then be run to insure the information needed is displayed correctly, if successful the query can be saved and accessed later or used in a report.
SQL
Structured Query language is used to communicate with a database and are used to update and retrieve data from a selected database. The use of certain commands enables the user to accomplish operations and the most used commands are [4]:
· Select 
· Insert 
· Update 
· Delete 
· Create 
· Drop
[image: ]
(fig 1.5 – Creating a table in SQL)
To build the first table in Access using SQL, the CREATE command was used to perform this operation. The command had to be entered in capital letters followed by the name of the table, and all the field names entered between curly brackets. The Data type also had to be determined along with the amount of characters allowed. TEXT (25) is the Varchar equivalent allowing 25 characters. Customer ID has been identified as the primary key and to make sure that particular criteria is not missed, the NOT NULL command is used, so whoever is filling in the information is not allowed to leave that field blank.

[image: ] 
(Fig 1.6 – Adding a Customer Record using SQL)

To add customer records to the Customer table, the INSERT command is used. Once the command is entered a table has to be specified and in the above image we are inserting a new record into the customer table. All the fields that we want to add information to are entered in between curly brackets, then the SELECT command is utilised. The select command is filled with the information that is to be added to the customer table.




5. Forms and Reports
From Queries that have been created using tables and fields, reports and other forms can be made from just the information that is selected. The following images are reports that have been produced in a business-like situation stipulating certain information that can be used to identify key forecasts and projections in the business. 

[image: ]
(fig 1.7)  Customers by Country – Although the customer table contains 11 members from all over the UK, by using queries, a compiled report of just those customers living in England can be highlighted.

[image: ]
(Fig 1.8) Employee Sales Report – With this type of data constructed in a report, it is possible to indentify members of staff who are delivering the best sales. This can be achieved on a weekly or monthly basis, and indicate the individual prices of the products and any totals that are required.

[image: ]
(Fig 1.9) Newsletter report – In the case of Dylan’s Bookshop, a newsletter is sent out to customers who selected that option. The above report shows which customer actually signed up for the newsletter and the means of receiving that letter, either by post or email.



[image: ]
(Fig 2.1) Orders from Suppliers – Due the Bookshop running out of stock of certain books, an order needs to be placed with the Bookshop’s suppliers. This report shows which books have been ordered to replenish stock along with the quantity and cost. 
[image: ]
(Fig 2.2) Total Orders report – This report can be produced daily, weekly or monthly and describes what books have been bought including by which customer, with a total sale amount to keep an eye on profits.
Forms
Either created from queries or tables, forms can be used to enter data in to a specific table, whether its adding new customers to the database or a file for the employees of the bookshop to fill out once an order has been placed.

[image: ]
(Fig 2.3) Add Customers Form 
This form is filled out once a new customer buys a product from the store, and may require the product being sent to them. Once it’s completed the save record button adds the new record to the database.

[image: ]

(Fig 2.4) Customer Records – This form is used to access all the customer records in the database. The arrow keys at the top will scroll through each record, or record could be searched for by clicking the find record button.

[image: ]
(Fig 2.5) Customer Order Form – When a book is ordered this form will be required , orders can be added or deleted.

[image: ]
(Fig 2.6.1) Order Query – If an item has not been received, or a query on how long it will take, this form can identify the customer.
[image: ]
(Fig 2.6.2) Additional Query Information – This section of the query can display the delivery details of the product, such as the progress of delivery and the date delivered.

[image: ][image: ]




(Fig 2.7) Supplier Order Form – When stock is required this form is filled with the relevant information.
6. Use of the Macro
In Access the macro adds functionality to forms and reports by letting the creator of the database add command buttons to provide a quick and easy way to tie all the forms and reports made together in simple database application. [5]
      Applied to most of the forms and reports in the Bookshop database, are the standard macro buttons such as save record and add record. Along the bottom of each one is the macro navigation bar that allows the user to go to a blank page or navigate between records.
    In the Bookshop database, a macro has also been created as an autoexec, which encapsulates the main menu and automatically runs the main menu as soon as the database is selected for opening.  
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The Dylan’s Bookshop Database 
User Guide

1. On opening the database, the main menu will automatically execute, just select which form or report you require and select the appropriate button.
[image: ]

2. To add a customer click on the button and you will be taken to the add customer form.
[image: ]
3. Fill out the details of the customer and click on save to add that record to the database.
4. To view all the customer records on the database select Customer records from the main menu and that section of the database will open.
[image: ]
5. You will now be able to access each customer record, and scrolling through each record is made by using the arrow buttons at the top of the form. If  a certain record is required, the ‘find record’ button can be selected, a new search box will open for the desired information to be entered to start the search.
6. All Reports are accessed in the same way, by selected the desired report from the main menu.
7. When a current or new customer requires a product the customer order form can be selected from the main menu. Once the information is submitted, click the add new order button and it will be added to the database. If a mistake is made or a customer decides to cancel the order, click the delete order button.
[image: ]

8. if a customer order is placed, and the item is not in stock, select the supplier order form from the main menu and enter the product details of the item and select the supplier you wish to order the product from. Once the item has been supplied, you may delete the order record, but save the order to the database until it has arrived. [image: ]
9.When a customer places an order and they have not received the item yet, a query can be made by selecting the order query form from the main menu. The customer id can be entered and the details of the order will be available. Click on the additional query button to view the delivery progress this page will also identify whether the delivery has been delivered or in transit.
[image: ][image: ]

10. Most of the forms and reports will contain this navigation bar at the bottom of the page, this can be used to skip through records, open a blank record or search for certain information.
[image: ]
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