Benjamin Crook
Information Engineering Assignment
Summary
The aim of this assignment is to design a new and improved database solution that involves problem solving techniques to create a prototype application for a book business, this is via the usage of using a mixture of database software and SQL to tackle these problems. The overall goal was to bring back ease of use for the users and to make an overall better experience for the user when using this system, by making this system more modern allows for an increase in productivity and usability.
Below the different methods to ensure these goals where met will be discussed in detail step by step then followed by an overall conclusion on the whole assignment.
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1. Overview
a. Suitable Database Tables
[bookmark: _GoBack]Getting suitable tables for this system is important and there are many reasons why, these tables act as the main components for this whole system this is where the reports, forms queries and many other requirements are built up off so ensuring these are correct are important. Each table plays a role that allows all of the system to run smoothly and meet the overall requirements of the business, below there will be bulleted pointed sections on each of the tables and a brief description on their functionality in the system.
· Books – This table holds all the data on the different books, prices, first editions, collectables and many more. This can be considered as one of the most important tables due to it holding the information on the products that would make this business their money.
· Collectable Books Dealers This table was important due to the brief mentioning that where was collectable types of books this was vital to ensure this database meets the user requirements, if this wasn’t put into the database this could upset customers and cause them to lose customers to competitors who are selling these types of books.
· Customer – This will hold all of the customers data such as first name, last name etc.
· Orders – This table holds all the data on the orders that the customer have made, this table has been used in the making of a report to help manage the total money made from the total orders.
· Staff – This table holds all of the data on all staff that works for the business.
b. Fields
The fields are important, making them relevant is important to have because having too many fields that mean nothing becomes useless and can get confusing so keeping it basic for the users to easily follow and understand is key to their goals of their friendly service and customer care.
c. Relationships
Having relationships is key to data integrity in Access [1]. These are important to have this connection between the different tables that have been logically paired together. Relationships build almost the foundation for the users database without this issues can arise such as users being free to add records to child tables without regarding to entering required parent information [1].
Below you can see my tables all link together logically and each table is thought out to ensure the logic is there.


d. [image: ]Third Normal Form 3NFFigure 1. Image displaying relationships in Access

The 3NF was taking seriously when completing this database design, duplication can cause mess, and this can then mess up different tables such as orders chasing a chain reaction that could mess with customers orders or readings of stock. The way this was followed in this database was being keeping the data relevant to the table not adding anything that wasn’t useful to the success of this database.
e. Macros
Marcos where used to help with the creation of different queries, and being able to quickly import and export data [2], using this feature of access allowed for easy viewing of opening and closing forms which is something that is in the requirements for this database, allowing for ease of use due to the easy navigation that the Macros offer.
[image: ]
Figure 2. Marco that navigates to Main Menu.

[image: ]
Figure 3.Image displaying current Macros
f. Created forms
Forms play a key part in the success of the database, this is what the user and staff will be able to use to input their data or create orders, ensuring this is easy to use and easy to follow is key for productivity because if it is difficult to use their way have to be training sessions put in place to follow this new way of inputting data.
It was important to ensure all of these forms are similar when it comes to design, this will allow for the user to easily understand what each button does.
Below will be screenshots of each of the forms.
Main Menu form
Each button on this page allows you to be able to navigate around throughout the different forms, there are also three buttons on the right that navigate to the reports.
[image: ]
Figure 4. Main Menu form.
		



Customers form
As you can see this is visually pleasing when it comes to design, this form is easy to use but is very effective making this suitable for the database requirements.
[image: ]
Figure 5. Image displaying customers form.
		Orders form
		[image: ]
Figure 6. Image displaying orders form.


Staff form
[image: ]
Figure 7. Image displaying staff form.
		Stock form
		[image: ]
Figure 8.Image displaying stock form
		
		







Suppliers form
		[image: ]
Figure 9. Image displaying suppliers form.
Display form
This allows the menus to be displayed immediately after the database opens.
[image: ]Figure 10. Image of display form being used.
















g. Created reports
In total there was three report created for this database, these are great for displaying a newsletter that the customer would be able to see and gain information from, below the reports will be shown and discussed.
Great Literature Newsletter
This newsletter is important because in the requirements it mentions that customers are avid collectors of this genre of books so having this dedicated to them was important. This show availability. 
[image: ]
Figure 11. Image displaying the great literature newsletter.














Tri Monthly Newsletter
This newsletter displays all of the first editions and the collectables that the business has to offer, this was important to add due to not all of the customers being form Swansea, so this reaches out to a wider audience. This show availability.
[image: ]
Figure 12. An image displaying the Tri-Monthly newsletter.
Total price report
Here is a report that displays the total main gained from the orders, this allows the business to see how much money they have made from the current orders.
[image: ]
Figure 13. An image displaying the total price report.


h. Created Queries
Three different queries where made to help support promote all of the different first editions, literature books and also to filter out the books under £40, these will be displayed below.
All first editions
[image: ]
Figure 14. All first editions.
All literature books
[image: ]
Figure 15. All literature books.










All books less than £40
[image: ]
Figure 16. All books less than £40.

2. SQL
a. Using SQL to create tables
There are many reasons why using SQL is better when it comes to creating tables, it allows for accurate and quick creation of tables where you can pre-define the data types for each of the columns. Overall this method is faster when creating tables but the only draw back for using SQL statements is that access only allows you to run one SQL code at once which other programs such as SQL Developer allows you to run multiple statements at once.
Below all of the code used to create these tables will be displayed.
Creation of Customers Table via SQL
CREATE TABLE  Customer (
Customer_ID Int PRIMARY KEY,
First_Name varchar(30),
Last_Name varchar(30),
Email varchar(40),
Postcode varchar(30),
Address varchar(30),
City varchar(30)
)
Creation of Books Table via SQL
CREATE TABLE Books (
Book_ID Int PRIMARY KEY,
Title_ID Int,
Book_Genre varchar(30),
Author varchar(30),
Publisher_ID Int,
Frist_Edition varchar(30),
Collectables varchar(30),
Price varchar(30)
)
Creation of Collectable Book Dealers Table via SQL
CREATE TABLE Collectable_Books_Dealers (
Book_Dealers_ID Int,
Book_Dealers_Address varchar(30),
Staff_ID Int,
Email varchar(30)
)
Creation of Orders Table via SQL
CREATE TABLE Orders(
Order_ID Int PRIMARY KEY,
Customer_ID Int,
Customer_Name varchar(30),
Customer_Address varchar(30),
Title varchar(30),
Staff_ID Int,
Order_Date datetime,
Stock_ID Int,
Price varchar(30),
Quantity number,
FOREIGN KEY (Customer_ID) REFERENCES Customer(Customer_ID),
FOREIGN KEY (Staff_ID) REFERENCES Staff(Staff_ID),
FOREIGN KEY (Stock_ID) REFERENCES Stock(Stock_ID));
Creation of Stock Table via SQL
CREATE TABLE Stock (
Stock_ID Int PRIMARY KEY,
Book_ID Int,
Title varchar(30),
In_Stock varchar(30)
)
Creation of Suppliers Table via SQL
CREATE TABLE Suppliers (
Supplier_ID Int PRIMARY KEY,
Staff_ID Int,
Supplier_Email varchar(30)
)
b. Using SQL to populate fields 
SQL has been used to create mostly everything in this database this includes populating data into the current tables, the reason once again why this was used was because it makes it more accurate when inputting data into the correct fields with the correct values instead of doing it the traditional way of manually inputting this data.
It is very important when it comes to accuracy due to customers details having to be right because if they order and pay for a book and their address was inputted wrong this would be a massive issue, other methods where used to ensure the correct data was being inputting such as using input mask wizard this made sure whatever the user was inputting in postcode it would have to be in the correct format stopping special characters or useless characters from being entered.
[image: ]
Figure 17. Input Mask Wizard

		Below is the code used to insert data via SQL in the customers table.
SQL code to insert data into customer table
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (1,'Courtnay,Cornau','ccornau0@infoseek.co.jp','SW12 012','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (2,'Lotte,Bore','lbore1@wordpress.com','CE32 023','London');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (3,'Lark','Gilbertson','lgilbertson2@qq.com','SW20 DWD','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (4,'Herold','Scamaden','hscamaden3@wix.com','SW23 LDD','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (5,'Orelia','Gogie','ogogie4@vk.com','SWE3 02S','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (6,'Devonne','Hembling','dhembling5@wikispaces.com','SW11 LOS','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (7,'Hall','Worrill','hworrill6@ycombinator.com','SW01 LOS'.'Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (8,'Reinwald','Dodell','rdodell7@statcounter.com','SW22 DFR','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (9,'Franciska','Fitton','ffitton8@bandcamp.com','SW15 IED','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (10,'Tybi','Minichillo','tminichillo9@nba.com','SW14 030','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (11,'Parnell,Syrad','psyrada@nps.gov','SW14 4RF','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (12,'Maynard','Anstis','manstisb@businessweek.com','CA99 LOP','London');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (13,'Meg','OSuaird','mosuairdc@merriam-webster.com','CEGG 404','London');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (14,'Austin','Mercy','amercyd@t.co','SC23 PD3','Scotland');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (15,'Lynnelle','Clifforth','lclifforthe@statcounter.com','IRSQ 102','Ireland');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (16,'Chariot','Flacke','cflackef@businessweek.com','BS22 012','Bristol');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (17,'Kevon','Daville','kdavilleg@trellian.com','SW11 SKS','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (18,'Erich','Whillock','ewhillockh@soundcloud.com','CA20 PO0','London');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (19,'Beverley','Hurley','bhurleyi@gov.uk','IR92 LD2','Ireland');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (20,'Antony','Isaacson','aisaacsonj@yale.edu','SW21 LOP','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (21,'Lanna','Gammie','lgammiek@google.it','SC23 0D3','Scotland');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (22,'Nert','De Laci','ndelacil@cmu.edu','IR32 023','Ireland');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (23,'Esmeralda','Drewry','edrewrym@wisc.edu','SW93 VRF','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (24,'Gale','Glencross','gglencrossn@imageshack.us','CE20 DOP','London');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (25,'Angelika','OFergus','aoferguso@boston.com','SC11 02D','Scotland');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (26,'Michel','Stutt','mstuttp@vkontakte.ru','IR23 202','Ireland');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (27,'Reginauld','Halliburton','rhalliburtonq@elegantthemes.com','SC21 0OW','Scotland');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (28,'Gasper','Keymer','gkeymerr@businessinsider.com','SW12 9RF','Scotland');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (29,'Lynette','Climer','lclimers@last.fm','SW01 RFR','Swansea');
insert into Customer (Customer_ID, First_Name, Last_Name, Email, Postcode, City) values (30,'Hercule','Valentine','hvalentinet@shinystat.com','SW10 A23','Swansea');
c. Using SQL to create relationships
Using SQL to create relationships was easier than expected, the use of this code is useful for many reasons because it allows for an accurate relationship between different tables. This way seemed easier when connecting the foreign keys together, this will be displayed in an image below.
[image: ]
Figure 18. Image displaying SQL code.
3. User Guide
The created forms are very simple and easy to use, the design was taken into consideration when designing these, keeping the designs the same with where the buttons are located are good for usability. Below will be screens on what each button does.
Buttons
[image: ]Search for a record

Last Record
Next Record
Previous record
First record

[image: ]
Save record
Main Menu
Add record
Delete record

User inputs
[image: ]
Figure 19. Image displaying input field.
Input fields 















4. ERD
Below displays the data flow diagram to display the contents of my database, as you can see there are many different relationships between the different entities, the image below shows how the database is constructed as a whole.
[image: ]
Figure 20. Image displaying ERD
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